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SUMMARY

Whereas large organizatiodsvhad been growing the information
systems environment in terms of individual systems, often
~using diverse hardware, the trend tqwards large integrated
'intra~company systems has forced an ihterconnection of
previously unrelated computer systems into homogeneous
networks“ As inter-organization (as opposed to
intra-company) communications becomes more widespread, a

- similar requirement for interconnection of dissimilar

systems occurs.,

This market pull has not been satisfied by the push of
technology from' the systems manufacturers. Rather, the
major manufacturers appear to be deyeloping'their own
'sne01allzed but proprletary communlcatlons networ&
archltecturesn . IBM's System Ne twork. Archltecture (oNA) 1s:
perhaps the best known, largely due to that company s
dominance in the marketolace. By 1tself,_SNA is a very
powerful. archltecture, ‘but makes no prov1slon for
communlcatlon amongst non—IBM systems.

There has been considerable progress in the development of
vendor independent communications standards, of which the
most widely known is the X.25 standard for a network access
protocol. X.25, however,'proyides only the transport
subsystem and there is no provision for application related
protocols. ' | ' |

In order to address the problems'of‘commuhications at‘higher
functional levels, standards have been under development at
the international level for several-years;, Perhaps the best
known is the ISO Reference Model of Open Systems
Interconnection, as described in publication

IS0/TC97/SCl6 N 227, |
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Although highly conceptual in nature, this modsl provides
the framework for manufacturer independent networks which
would allow communication amongst users, applications, and

systems tasks.

To aid in the further develoﬁment and refinement of this
model, Canada was asked to provide input regarding the
current and projected requirements for interconnection
amongst various vendor's equipment. The study, performed
for the Department of Communications, under DSS contract No.
08V79-00048, was one vehicle to determine such.Canédian
Industry requirements. |

The Study of Higher Level Protocols for Open System

Interconnection was carried out in two phases. Phase I of

‘the study involved the study of_the IsO'and CCITT reference

models for Open Systems Interconnection and three
proprietary architectures;. specifically, IBM's SNA, DEC's
Digital Network Archltecture, and Hewlett-Packard's .
Dlstrlbuted_System Vetwork. - The Phase I report presented a
definitive discussion of archltecturss and_protocols,‘and a
layer by layer functional description of all considetéd, ,
architectures. A comparative analysis of reference models

was also presented.

Phase II of the research involved an extensive survey of
Canadian Industry. The survey was intended to acomplish a
threefold objective:

. to ascertain the commitment to manufacturer provided
architectures and the effect of non~standardlzatlon on
forward systems plannlng. ‘
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» to ascertain the projected development of custom

'archltectures/protocols to accompllsh dlSSlmllar system_
‘interconnection. ‘

. to ascertain:the‘Canadian;requirementéefor'distributed’

systems,

The Phase II report first presents the.survey methodology,
analysis, results, and conclusions. In particular, the

‘Canadian Industry requirements are highlightedn .

Next, the functionalities proposed for the various layers of
the ISO model, are compared and contrasted w1th equlvalent ‘
functlonalltles provided by SNA and. DECNET.

The last section of the'Phase II'report presents the/mapping
of Canadian Industry requirements to a functional space.
These "reqdired fonctionalitieS“ are then discussed in terms
of being realized by the ISO model.

The report indiciates that further O0SI, work involves .four

areas of activity:

. definitional work related to the ba51c bulldlng blocks
and interim solutlons,

. deflnltlonal work related to the ultlmate 0SI1-
architecture and its. protocols,

. implementation of the initial building blocks and interim

solutions;

. implementation .of a full OSI capability;



FEach of these areas is discussed in detail in the Phase TII
report. ' '

In order to set the stage for future OSI development some
immediate concerns must be addressed by DOC. One such
concern is the interconnection of‘éimilar networks via a -
Public Data Network (PDN). As discussed in the report, the
SNA/PDN interface problem must be resolved as a precursor to
08I evolution. It is ‘suggested that DOC have an active

involvement in committees, such'as'SHARE (IBM's user group), "

devoted to the resolution of this situation. It is
espec1ally important that the Canadlan 1ndustry requ1rements
be adequately represented to IBM° ’ ' '

Also, from the national perspective, DOC should actively
undertake 0SI prototype design and development. This. will
not only promote the Canadlan communlcatlons lndustry, as
being at the leading edge of state-of- the—art communications
archltectqres,.but prov16e immediate beneflts to Canadian
industry at large. ' I o

From an international petepective; DocC shoula'actiVely

participate in the international standards organizations, as

a representative of Canadian industry requirements.
Prototype development, because of the associated detailed .
analysis and design involved, would be valuable to DOC in
completely realizing the Canadian industry needs. '

M|
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PROJECT - INTRODUCTION

.

The development Of standards for the interconnection of
computer system cbmponents began as soon as these systems
became products as compared to one~off reseafch prototypes.
The evolution of standards has paralleled the evolition of

computer systems themselves, typically lagging the

state=of- the-art, sxnce néed must always precede solution.
The current state of computer systems sees the long awaited
development of corporate wide information systems, as well
as the beginning of information systems technology to
replaCe'convehtional modes ofwcommunication amongst firms.

Whereas large organizations had been growing the information
systems environment in terms of individual-systems; of ten
using diverse hardware, thentrend’tbwafdsilarge‘intégrated
company-=wide systems, has fo:ced an‘intercbnneétIOnﬁgf_‘
previously unrelated computer systems into homogeneous:

networks. As communications between organizations (rather
than within an organization) becomes more widespread, a
51mllar requirement for 1nterconnect10n of- dlSSlmllar.~
systems occurs. ' ’

This market pull has not been satisfied by the push of
technology from the systems hanufactﬁrers. ‘Rather, the
major manufacturers appear to be developlng their own
specialized but proprietary- communlcatlons network
architectures. 1IBM's System Network Architecture (SNA) ‘is
perhaps the best ‘known,  largely due to that company's
dominance in the marketplace. By itself, SNA is a‘' very
powerful érchiﬁecturei-but makes.no'provision.ﬁor
communication amongst non-IBM. Systems, except. through the
normal trend of many manufacturers to produce IBMvCOmpatible
products. ‘ ’




There has been considerable success in the development of
vendor lndependent communications standards, of which the

most widely known is the X.25 standard for access to a

public packet network, However X.25 does riot SOlVe the

problem of intersystem communication, slnce it addresses
only the areas of physical 1nterface, ‘link protocol (for

network access), and transport or routing of messages to the
correct network destination.. There is no provision for

end-to-end protocol or for specifying the intent of the data
(i.e., command, data base update, or ingquiry) when it

reaches its destination. As an a31de, the practlcal use of

X.25 has been somewhat dlsappolntlng, perhaps due to the
cost and complexity of developing individual 1nterface.
capabilities to the varlous computers and terminals 1n the

marketplacen

In order to address the problems'of ihtersystem_communiCaf

tions at higher functional leVels, standards have‘been'under

development at the international level for several years.
Perhaps.the~best known is the ISO Reference Model of Open-

Systems Interconnection,\as descibed in. publlcatlon
ISO/TC97/SC16 N 227. Although highly conceptual in nature,
this model provides the framework for manufacturer
independent networks which would allow communlcatlon amongst
users, appllcatlons and systems tasks.’ '

To aid in the. further development and refinement of this
mnodel, Canada was asked to provide input regarding the

current and projected requirements for interconnection
amongst various vendor's equipment,p This study, performed
for the Dept. of Communications) under DSS Contract

#0SV79-00048, is one vehicle to determine such
requirements? '
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3
The work will study the Reference Model, compare that to

"typical proprietary architectures,.most notably IBM's SNA,
‘and most important by surveying Canadian industry to ascer=

tain current and future requirements, current and proposed
solutions and general disposition towards architectures,

whether proprietary or international standards.




0.1

Phase II Executive Summary

Phase I of the Study of Higher Level Protocols for Open
Systems Interconnection involved the study of the ISO and

' CCITT reference models for Opeh:systems Interconnection and

three proprietary architectures; specifically, IBM's SNA,
DEC's Digital Network Architecture, and Hewlett Packard's
Distributed System Network. The Phase I report presented a
definitive discussion of architectures and protocols, and a
layer by layer functional description of all considered

architectures. A comparative analysis of reference models

was. also presented,

Phase II of the research involved an extensive survey of
Canadian industry. The survey was intended  to accomplish a

threefold objective:

(i) to ascertain the commitment to manufacturer
provided architectures and the effect of

non-standardization on forward systems planning.

(ii) to ascertain the projected development of custom
architectures/protocols - to accomplish dissimilar

system interconnection,

(iii) to ascertain the Canadian requirements for
distributed systems. '

Section 1 of the Phase II report presenﬁs the survey
methodology, analysis, results, and conclusions. in
particular the Canadian Industry requirements are
highlighted. | o

Section 2 compares and contrasts the functionalities
proposed for the Presentation, Session, and Transport layers
of the ISO Model, with equivalent functionalities provided
by SNA and DECNET. '
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Each sub-section (one per layer) 1s prefaced by an executlve._

-summary which hlghllghts the various archltectural

congruencies and incongruencies.

Section 3 presents the mapping of requirements discusséd in
section 1 to the functional space outlined in . sectlon 2.
The "required functlonalltles"'are then discussed in terms
of being realizéd at a particular layer of the ISO Model .

Recommendations with respect to the Department Of
Communiqationsf involvement in future 0OSI activity and areas
for further study are presented in the next section.




Recommendations

0.2.1 Future of Open Systems Interconnection

Future work with respect to the definitions and
implementations of OSI models must be carefully considered.

Although the long—term gain is theoretically high, and’ the

current interest and requirement by Canadian Industry is

apparently strong, there are many complex issues of a

technical, logistical, and policy nature that must be
addressed. ‘

Future work in OSI must cover four types of activity. Along
one axls there is work that should address the Ultimate
long~term objectives of OSI in its purest form, but at the
same time, address the more urgent aspects of the
architectural definition first. This will to provide the

means for "building~block" definitions, on which the full

capability,will,belbased, but Which will also ‘provide some
immediate benefits and results, and alleviate the problem of

~dissimilar system interconnection. Work can also be
sub~divided along the other axis as definitional (i.e.

definition of functional sets) and impleméntatiOnal (L.e.
implementation of prototypes, pilots, and products).

This results in four areas of adtivity, being the

combination of two sub-divisions along two degreeS'of_

freedom:

~ definitional work related to the basic building blocks and
interim solutions;

- defintional work related to the,ultimate 0SI architecture
and its protocols; ' ' A
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- implementation of the initial building blocks and interim
‘solutions; ' ’ ' o

- implementationlof fdil‘OSI capability.

These are cbhsidered’in mofe detail ih'the;following"

sections.




8

0.2.1.1 Definitional Work Related to Basic Building Blocks
and Interim Solutions ' o ‘

There are a number of areas that warrant immediate attention

in terms of providing building bloc¢ks for future 0SI
implementations and which could provide immediate benefits.

Most of these areas have been identified by various’

organizations but have not had sufficient attention paid to
~their development and implementation.,

One such area is the SNA/Public¢ Data Network (PDN)
compatability and interface. Although several possible
solutions have been developed or defined, these solutions

are typically restrictive in nature; do not provide full

virtual circuit capabilities (as defined by PDNs), nor are
fully integrated within the functional capability of  SNA.

In our survey of the private-sedtor-of the Canadian
marketplace, this matter is of very great concern and one
which requires immediate attention if these organizations
are to further their forward systems planning, and implement
their more immediate requirements. It is ahticipated_that
the public sector, especially the federal government, would
have similar if not corresponding requirements and
concerns. | | B

Section 1.3.1 gives a more detailed presentatioh‘bf the
SNA/PDN problems, solutions, and benefits.
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0.2.1.2 . Definitional Work Related to the Ultlmate OSI_

‘ Archltecture and its. Protocols‘

Prior to the ultlmate reallzatlon of an OSI archltecture
much work is requlred 1n the definition of peer-to- peer
protocols, and boundary (layer interface)’ protocols° From
the Canadlan perspectlve, a building block- approach to the
reallzatlon of layer protocols would be the deflﬁlthH and
specmflcatlon of functional subSets,‘representat1Ve of ‘the

_Canadlan industry’ requmrements, for the Application,

Presentatlon, Session, and Trahsport layers, followed by
prototype protocol development based on these functlonal

subsets°

Much of this work will be centred around studies of
ooﬁpatibilityebetweeh-SNA and 0SI, including investigation
of the feasibility of a detailed OSI specification that
adequately oonforms to SNA. Similar specificatiohomust be
done w1th regard to other propr1etary archltectures, such as
Dlgltal‘s DNA, and flnally must consider.as a subset'
interface, the COmpatlblllty w1th non—archltectural systems‘
such as a llnk level 1nterface to .a pr0cessor performlng a

dediCated functlon°




0.2.1.3 Implementation of the Initial Building Blocks and
' Interim Solutions

‘The Canadian environment for information processing is quite
unigue in that most industry represents a branch plant type
of organization, and although heavily dependent on
communications, few Canadian organizations are of sufficient
size to warrant extensive inVestment in computer £echnology
that may be needed to implement their business applications.
The result of the branch plant syndrome, is a‘set ofvunique

product characteristics. Canadian representatives of

10

equipment manufacturers may well recognize product

characteristics that are necessary in the Canadian
marketplace and yet‘not have funds or authority to undertake
development. Development is done only at such time as the
parent corporation perceives a world-wide business interest.
The ramificatibns on Canadian userS'of*infermation
processing technology, being reletively small in eomparisbn
to our U,.S. counterparts, is that they are typically forced
~into 'a compromised implementation of their business

requirements because they by themselves cannot afford- to

implement their own, for example, communications
architecture, but instead must adhere to thaﬁ‘whieh ié
readily available and are often constrained in the
requirement accordingly. Both of the situations contribute
to the continuing dominance of information processing
technology byAthe United States and European organizations,
even though, on an individual basis, Canadian,industry“has
demonstrated its capability to be at‘least compafable.
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The X.25 standard for PDN 1nterfa01ng is a good example of
the situation. Although Canada has taken'a léad in terms of
X.25=based hetWorks, thus creating a requirement‘within the
marketplace for interfacable DTE's, most of the development
work ‘in this regard was slow in coming, and was ultimately
delivered,vfor the most part, from ldcations outéide.Canada.
As time goes on, and new ventures become increasinély;more
complex and costly, this technology will continue if the
private industry organization iz faced with the entire cost
of research and development. In order to implement even the
basic buildihg blocks of an OSI architecture, ‘the- inVestment
requlred will certainly exceed that which was requlred ‘to
lmplement an X.25 interface. - Even on a contract bas1s,
Canadian companies,-although competent,-w1ll have a
difficult time establishing suffiéieht"credibility with
foreign manufacturers unleés‘they are able- tO'first develop
a prototype solution as a firm 1ndlcatlon of not only thelr
capability but leading edge expertise 1n the area. '

There are a’number of basic building biecks required?fdrfa
future lmplementatlon of an OSI archltecture and’ they may be
viewed in two general categorles, namely the human gateway
and the machine gateway. o

The machine gateway refers to the 0SI interfacemto_existing

proprietary architectures, most notably SNA and DNA,
Considerable work is required here, but an attempt has
already been made to determinewcdngruenciestbetween‘
architectures: They are'presented in sectiOniz'of'this
report. | | |




At the human gateway is a requirement for a basic virtual
terminal capability that will ultimately provide a full OSI
interface functionality. As a basic building block for that
capability is required a termihal sub-system that provides
interface to a PDN and yet is expandable to accomodate
futuré,functional'layers as they are dgfined and
implemented, ~If. the higher level protocols were not an
objéctive, there would be little need for implementation of
the PDN access logic in the terminal since a NIM (network
interface machine) concept would be adequate for moét

‘situations. As a foundation for later implementation of the

12

higher level functional capabilities, however, one must:

first implement a user work station capability that will

support the first three layers (X.25). This alsq provides
an: interim golution to a number of requirements for tefminal
compatibility, although the full‘benefiﬁ of avvirtdal
terminal service would not be realized until higher level

protocols were implemented at both source and destination. -
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.0,2.104' Implementation of full;OSI Capahility”

Implementation of higher . level protocols, as a prototype
lmplementatlon, will accelerate the OsI standardlzatlon
process, and benefit the Canadlan 1ndustry forward systems
planning., Canadian industry is unique and fortunate to have
a number of sultable test beds that would prov1de useful and
practlcal appllcatlon of hlgher level protocols. Although
there is doubtless a long list of possible candidates, three
major application areas are apparent: | ) o

- third party access from'Telidohé

= the Canadian Trade Information Systems Network from
Costpros ’

-~ various departments of the~federal'government as users.of
information processing technology. :

13
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0.2.2 DOC Participation in OSI

In order to set the stage for future O0SI development some
_immédiate concerns must be addressed by the Department of
Communications., One such concern is the interconnection of
similar networks via a PDN. As discussed in section 1.3.1

the SNA/PDN interface'problem must be resolved as a'

precursor to OSI evolution. It is suggested that the
Department of Communications have an active involvement in
committees, such as SHARE, devoted to thé resolution of this

situation, It is especially important that the Canadian

industry requirements be adequately represented to IBM.

Also from the Canadian perspective, DOC should actively
undertake 0SsI prototype design’ and development.' This will
not only promote the Canadian communications industry, as
being at the leading edge of state-of-the-art communications
architectures, but provide'immediate-benefitsfto Canadian
industry at large. From en'interhatiOnal‘perspective, the
Department of Communications should activeiz participate in

the international standards organizations, as a

representative of Canadian industry requirements. Prototype
development, because of the associated detailed. analysis and
design involved, would be valuable to DOC in completely
realizing the Canadlan industry needs.

-: - - - '— .
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0.2.3 Areas for Further Study (Systemhouse Participation).

" -. - - - -

Systemhouse S part1c1patlon in furthering Open Systems
Interconnectlon in Canada can be categorlzed asz

- representatlon of Canadlan Industry,

-.research and development of an 0SI prototype.

These are considered in more detail in the following

sections.

0.2.3.1 Representation of Canadian Industry

Although a special sub-committee of SHARE has been formed to
investigate the"SNA/PDN interface reqﬁirements, and to make
a reoommendation to_IBM! there are two concerns. First, the
chairman of this sub-committee has recently left to ‘pursue
other duties}_and seCOndly, because of far-reaching
ramifications of such an activity, that it should be

‘carefully monltored, and 1deally, actively contributed'to_by

a representative of the Department of CommUnications.
Systemhouse can offer this representatlon because of its
expertise 1n.the area, ‘and because of past part1c1pat10n in

this_sob~committee.

Systemhoose can also offer representation on the
internatiohal_standards committees, not only because of
resident'expertise‘in the area of international standards,
but because Systemhouse has aoquired a unique understanding
and identification with Canadian industry's distributed data

processing requirements.




0.2.3.2 Research and Development of an OSI P:ototype

Systemhouse can provide the research and development of an
0SI prototype along two parallel paths.

One path involves the design and development of the "human"
and "machine" gateways discussed in section 0.2.1.3. The
"human" gateway would at first accomodate a PDN interface
and would be upward expandable to a full 0SI
implementation, | '

The "machine“ gateway would provide an architectural mapping
function between proprietary architectures and the 0SI
,architecture, It should be noted that both gatéwayS may be
.realizable within the 'same physical entity.

The . second path involves the definition of functional
~subsets for each of the Application, Preséntation, Session,
and Transport layers based on Canadian requirements. From
these functidnél‘subsets, protocoi prototypes canlbe
_designed, developed, and implementéd. ’ '

In conclusion, the importancé.of the work on Open Systems
Interconnection must¢ be stressed. Many individuals and

ordanizations have devoted considerable amounts of timé‘and

16

effort to further this work. The work is as much an effort

in human communications as in computer communications. The
'key.to success is ih understanding the needs and:- concerns of
the various organizations and structuring the solution to
meet these needs. Systemhouse understands Canadian industry
needs. Systemhouse can provide the solution. '




1.0 SURVEY OF CANADIAN INDUSTRY:

1.1 Introduction

As part of the'investigatiqn into the problem of

developing unified Canadian standards for higher leVel_

protocols, Systemhouse Ltd. carried out a survey of
various private sector Canadian companies. The
objectives of the survey were to ascertain the

commitment to manufacturer architectures, the

development of custom network architectures and
protdcols, and to identify Canadian requirements for

diétributed systens.

This section describes how the survey was undertaken_to‘
achieve these objectives. It details the results of a
‘statistical_analysis of the responses, and explains how

the Canadian requirements were deduced from this
analysis. ‘The work being carried out in private

industry on open system interconnection, as revealed byi'
the survey, along with details of the hi_gher_level‘~
protocols currently in use and being developed, are

also covered.

The section also contains a report of related.topics_

covered at the SHARE 54 Conference held in California.
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Survey Techniques Used

The survey was carried out using high volume distribution of
a survey questionnaire and low volume interviews with those

companies thought to be most active in this area. A

relevant conference was also atténded. This method was

adopted because of economic and time constraints.

1.2.1 Survey Questionnaire

Appendix A contains a copy of the covering letter and survey
questionnaire that were distributed. Approximately 300 of
these questiohnaires were distributed to companies across
Canada., Systemhouse Ltd. contacted several organizations. to

arrange dlstrlbutlon to their members. The Canadian

Manufacturing’ Assoc1at10n sent out 100 coples to those

member companles lnvolved with telecommunlcatlons andl

dlstrlbuted proce551ng, the Canadian Industry Communications
Assembly sent out 50 copies to 51m11ar member companies and
the Canadian Bankers' Association Seht“dopies to the major
banks. ' ' '
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Systemhouse Ltd. distributed 156 copies tq-compaﬁies across
Canada. The criteria used were that the company should have

" more than one branch, use more than one manhufactureér's

equipment, and havée more than one computer. In each case
the survey was sent to the company head office (in many
cases the branches spanned more than one province). The

distribution by province was as follows.

Alberta . 14
‘British Columbia 14"
‘Manitoba ' .6
New Brunswick 6
Newfoundland 1
North West Territories 0
Nova Scotia ' T 6
Ontario o - ]
Prince Edward Island . 0
Quebec = ¢ T 28
Saskatchewan ' 4
Yukon _0

TOTAL 156
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1.2.2 Survey Interviews

interviews were carried out with organizations covering many

different types of operations and which were considered

those'most likely to be involved with netwofking,
distributed systems and higher level protocols. Sixteen

interviews were held and all companies had branches in more

than one province. The breakdown by province was as

follows:

4]{.\.

Alberta

British Columbia
Manitoba

New Brunswick
Newfoundland

North West Territories
Nova Scotia

Ontario

Prince Edward Island
Quebec

Saskatchewan

’o = O ® O O 0 O O K K

Yukon

TOTAL

ot
N

1.2.3 Share 54 Conference

Systemhouse Ltd. sent a representative to the Share 54
conference at Anaheim, California to report on any
discussions relevant to this study. '
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Survey Analysis

This section contains details of the information obtained.

through the survey, including:

a report describing the Share 54 conference with‘details

of relévant topics discussed;

details of industry response to the survey withlgeheral.

analysisy;

identified industry requirements for distributed systems

and communications;

industry involvement in open systems interconnection and

‘networking;

industry involvement in the design of higher level

protocols.
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1.3.1 SHARE 54 Conference

SHARE's primarylgoal has been to foster joint research and
development and provide a forum for the exchange of ideas
pertaining to com@uter science. SHARE provides IBM with
documented user requirements forvdeveloping'new products,
and for modifying and enhancing present hardware and
software systems. Through SHARE procedures for
establishing such requirements and evaluating their relative
costs and merits, IBM.receives a coherent, unified
presentation of reai user needs.

The real work of SHARE Inc. is done by the various -task
forces, projects and their committees. Each project

provides a forum for the exploration of critical issues and

the participation of assigned IBM repreSentatives dpens a

unigue communication window.

Systemhouse participated in Ehe SHARE 54 SNA/X}ZS,Committee

because of a Canadian Industry requirement to interface SNA

and Packet Data Networks (PDN). IBM has addressed the
PDN/SNA interface support in the IBM Systems Jourhal which
has resulted in favourable responses from-both IBM users and
PDN carriers. IBM has also stated the need for a

technically adequate user input on PDN/SNA interface

support, which has created the need to intensify the PDN/SNA
activity within SHARE. ' ‘
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1,3;1,1 PDN Interfacé,Staﬁdards;

The virtual circuit (VC) concept, and the Sto:eeand—fdtward_

data transmission and control functions of the PDNs have

_néceésitated'a new family of "X" CCITT recommendations (i.e.

Xu3y. X025, X928' }<b29"Xo’751 Xolzj., etc::)o

The PDN interfaces impose conSiderableﬂarchitectural
implications on the SNA networking, since they are not fully
transparent to the SNA end-to~end protocols.  From an IBM

‘user's point of view, the present level of maturity of the

SNA concept and the "X" interfaces has created a realistic
expectation that a "universal" PDN/SNA interface support
will be provided by IBM in the not too distant future.

'1.3.1,1.1 CCITT Recommendation X.25

X.25 is the primary device independent interface between a
PDN and a DTE (Data Términal‘Equipment) operatiné in the
packet-mode. The X.25 interface consists of three
functional levels: DPhysical Control (X.21,fV24, or RS232);
Link Control (LAP or LAPB subset of HDLC; LAPB is preferred

-by IBM and CCITT); Network Contrdl'(provides the procedure

for data and control information exchahge between a . DTE and"
‘a PDN using the VC concept). X.25 is proposed as being the
lower three levels of the ISO OSI_refefencé.model°
Considerable pressure has been pht on IBM to support this
model by the public carriers and special interestvgroups
(e.g. SHARE SNA/X.25 committee). -
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1.3.1.1.2 CCITT Recommendations X.3, X.28, X.29

X.3, X.28,.and X.29 specify the requirements for attachment
of start~stop character mode terminals to PDNs. X.3
specifies the packet assembly/disassembly (PAD) functions
and parameters, which include assembly of characters
received from a start=stop terminal into packets to be
transmitted over a PDN and dlsassembly of packets recelved
from a PDN into characters to be transmitted to a
start-stop ter_mlnal° X.28 provides specifications for the
PAD~to-terminal. protocol, which consists of serv1ce'
initialization, data transmission, and control information
exchange. X.29 specifies,the end-to-end procedures for data
¢ransmission and control information exchange between a PAD
suppotting a stdrt—étop terminal and a remote
X.25-compatible host, controller or terminal whiéh also must
be X.29 cbmpatible; The SNA/X.29 host interface support
would make the SNA migration more encompassing by aliowing
migratibn of a user's existing startfstop termiﬁals to an
SNA host over a PDN. |
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The Canadian industry requirement of a PDN/SNA 1nterface is

PDN/SNA Interface Behefits

based on the follow1ng assoc1ated benefits:

(1)

(ii)

(iii)'

(iv)

.(V)

Capabilty to impiement iﬁternatidhally~b35ed SNA
networks, including the couhtries 1n which PDNs may

provide the only commer01ally available data

transm1331on facilities (e.g. European countries)°

Lower data communication costs due to higher resource
utilization, resulting from sharing of available

,bandwidfh,,aﬁonq multiple users, and user charges

which are usage sensitive.

Wide geOgraphical acce551billty to a PDN due to the'

distributed PDN nodal communications proce551ng,

which makes PDNs sultable for. 1mplement1ng»
‘distributed data processing. (DDP) SNA systems., A

Increases in a SNA system's growth flexibility since

additional SNA nodes require only new access links to
PDN's (minimal engineering change to the existing SNA

network) .

Adaptability to a user's SNA network traffic'growth
without a need to re-engineer the data transmission

subsystem, since higher traffic vdlumes are

accommodated by a PDN's nodal communications
processing capdcity,»with the only cost to a user
being the charge for a data traffic increment.



(vi)

(vii)

(viii)

(ix)

(x)
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Low starting data transmission costs, which is an
attractive proposition for a smaller SNA user who
cannot afford to implement a transmissionfsubsystem
using leased 1inés (i.e. smaller SNA single-domain,
8100 peér—to4peer,'or 4331 peer-to~peer networks).

Use of the X.25 virtual circuit services, which can
complement SNA capabilities in specialized

applications.

Increased data transmission reliability due to a
PDN's error checking, data flow control, dynamic
routing, etc.

Improved~overall SNA network management due. to a

PDN's SNA-complementary network management features.

A PDN's architectural and interface compatability
with the OSI concept, since X.25 Can.beAimplemented
as thetlower*three levels of OSI which makes PDNs
desirable in a user's long term SNA network
planning. ‘

' H

|
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1.3.1.3 PDN/SNA Interfacing

The SNA/X.25 interface possibilities depend on_the”type of
the communicating DTESs . First, if bOtﬁ DTEs are -SNA-based
(e.g. SNA Host and SNA cluster), the necessary SNA/X.25
accommodations must be provided at both ends. Second, if
one DTE is SNA—based (evg. VIAM-driven host), and the other
DTE is X.25 based, the SNA/X.25 accommodatlon must be
provided in the SNA-based DTE. - In this case, the

communicating DTEs do not use the SNA end-to-end protocol.

Third, if one DTE is SNA-based (e.g. VTAM~driven host), and
the other DTE 1is an ASCII start-stop termlnal, the
SNA—based DTE must accommodate X.25 and X.29. - The PDN
serv1ng node must accommodate X.3, X. 28 and X.29. Flgure
1.3,1.3-1 1llustrates PDN/SNA 1nterface p0551b111t1es.



Fig. 1.3.1.3~1 PDN/SNA INTERFACE POSSIBILITIES
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(a)

(b)

1.3.,1.3.1 Current SNA/X.25 Solutions

. SNA=-to-SNA Solution

The existing solution, offered in Canada and France

only, ‘consists of the PRPQ ZA4239 software modification
of the NCP5 in the IBM 3705-II, and the IBM 5973-L02
NIA (Network Interface Adapter);A The PRPQ/NIA solution
allows an SNA cluster/terminal to .communicate ‘with an
SNA host over a PDN using a link level (level 2)
SNA/X.25 mapping. An X.25 virtual circuit appears as a

© private line replacement to- the cdmmunicating SNA DTEs.

The SNA/X.25 conversions are not visible to VTAM, or to

'the SNA cluster/termlnal This means that the X.25 VC

services are not used by‘the«comm_unlcatl‘ng\SNAvD‘I‘Esu

SNA-to-X,325 Solution.

“The PCNE“(Ptotocoi Conversion for. NatiVe Equipment)~
~feature of :the. PRPQ allows an SNA- host to communlcate

w1th an X.25-based: (natlve) DTE which appears as an IBM
3767. This X.25 accommodatlon 1s prov1ded in the NCP
and is not v151ble.to VTAM. It is possible, however,
to define an X.25 DTE via VTAM macros. .- o
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1.3.1.3.2 PDN/SNA Requirements

(1)

(i)

(iii)

(iv}

(v)

The provision of SNA/X.25 support for all existing
PDNs (not only Canadian Datapac and French Transpac),
in order to satisfy the international
intefcondechability requirements'in SNA networks.

Upgrading the existing SNA/X.25 interface
solution(PRPQ/NIA) to allow ugse of PDNs in
multi-domain SNA networks.

Providing an integrated X.25 interface support
(adapter) .in the SNA cluster controllers and DDP
products in order to eliminate the need for

‘additional hardware (separate adapter) in. the SNA

host~to-~SNA cluster and peer-to-peer communications
of a PDN., ' ' '

Implementing an SNA/X.25 interface SUpport‘for the -
'SNA host-to=X.25 native equipment communications at
‘the terminal, cluster controller, communications

controller, and host levels. The existing PRPQ~PCNE
feature is implemented only at the SNA terminal level
(IBM 3767 emulation). ' '

Providing an SNA/X.25 interface support for the
SNA-to~SNA communications at the communication

controller and host level (PU4 and PUS),,allowing

multiple virtual circuits between multiple PUs/LUs

(e.g. SNA host-to-SNA host cross-domain, or

8100~t0o-8100 or 4331-to-4331 peer communications).




(vi)

(vii)
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Including the X.29 protocol  in the SNA/X.ZSVhOSt

" interface support in order to allow use of PDNs in
_the SNA migration of start-stop character mode

terminals.. The SNA—to-x~25/x 29 interface
requlrement is considered to be an important SNA
mlgratlon step, due to the vast populatlon of ASCII

terminals.

Providing the SNA/X.25 three-level mapping‘in
accordance with the OSI/X.25 mapping, with the

' necessary SNA level boundary functions changes to

take full advantage of the X.25 virtual circuit

serv ices.
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1.3.2 Response to Survey

A total of ?3 responses to the sufvey quéstionnairé were

received in time to be included in this report. With the 16

interviews held, this provides a sample of 39 organizations
on which analysis was performed. | ' -

The distribution of the sample, by province, was as
followss '

Province ' , Questionnaire Interview  Total

Alberta

 British Columbia
Manitoba

New Brunswick
Newfoundland

North West Territories'

o O O O = W W

Nova Scotia

Ontario

Prince Edward Island
Quebec '
Saskatchewan

Yukon

l\lOP—'I—'O\QOOOOI—'[\)[\).

I\!O[\)G\O

Not Known

s .
s
~

N
W
W
o
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'All analyses in the following sections deal with the sample

sub-categorized by organization type. The ordanization type
distribution within the sample is showh below: o

Type of Organization ~ Questionnaire’ Interview Total
Banks _ 5 1 6
Other Financial 4 S0 4
.Computer Services 3 2 5
Manufacturing 5 3 8
Retail 1 2 3
Natural Resources 2 4 6
Transportation 0 27 2
Communications - -0 2 2
Educational 2 0 2
Other- 1 0 1
23 . 16 39

Those questionnaire replies that did not include an
organization type, and which, by and large, had no O0SI
requirement, were excluded from the following analyses. '
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1.3.3 Requirements

This section details the distributed data processing and

communications requirements identified from the responses to

the survey questlonnalre and from the survey 1nterv1ews.
The sectlon is sub=-divided by organlzatlon type.

The identified requiréments are categorized as follows:
~ extent of communlcatlons°

- data traffic types;

- end user services;

- associated requirements.
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1.3.3.1 Banks

Questionnaire responses -

Interviews -

ol

TOTAL

1.3.3.1.1 Exteént of Communications

Both international and intercOntinentai open.system
interconnection between banks are required for applications
such as on-line banklng and credit card. veriflcatlon. There

is the requ1rement to support large networks w1th many-

terminals and processors.

'1.3.3.1.2 Data Traffic Types

The .data traffic types required include:

- open processor to processor communlcatlons, whlch 1nvolves'

the transmlss1on of large volumes of data at high speeds,
- terminal to processor communications, which involves'the
transmission of low volumes of data requiring a fast

response time;

~ automatic teller machlne support, which involves low
volume intermittent but secure communlcatlons, R

- transaction transmission capabilities;

- low priority bulk data transmission, including remote

printing capabilities.

These data traffic types must -eventually be supported by
both prlvate and public networks.
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1.3.3.,1.3 End User Services

All types of data transfer are required including:

- inquiry/update file access;
- print file and bulk data transmission;
~ remote job entry. '

These imply the requirement for a file transfer service and

a job transfer service.

Many terminal types are fequired including automatic teller
termlnals and credit card verlflcatlon termlnals (to be
installed at all locations where credit cards may be used).

This implies the requirement for a virtual terminal

service.

1,3.3.1.4 Associated Requirements

The following additional fequirements are associated with
the banking applications: ' '

4

availability and reliability, of the network is critical
for some of the required communications;

- error rate, of the communications service must be low;

~ gecurity, of transmission is an important factor in some

cases;

- sequential delivery, of data is an additional
requirement for some applications;

- assured delivery, must be provided for some applications.
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1.3.3.2 Other Financial Organizations

Questionnaire responses -

o &

Interviews -
TOTAL 4
Of the féur replies received, only oneé of the companies did

not have the requ1rement to connect multiple systems and was
therefore satisfied by the current manufacturer offerlngs°

1.3.3.2.1 Extent of Communications

Both.interﬁational and 1n one case ihteroontihental,’
including satellite, communications are required. There is
a requirement to interfaoe telex and teletype terminals to
computer data communications networks. An additional
requirement is to use the same communications link for both

voice and data communications.

1.3.3.2.2 Data Traffic Types

The data traffic types required include:

- open processor to processor communlcatlons, to allow data

communications with other companles,
- terminal to processor communications,‘to'allowAfile[
inquiry/update, on line programmlng, and low usage

terminal transactions;

- terminal to terminal communications, which require low
speed transmission for teletype and facsimile terminals;

- transaction transmission capabilities;
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- low priority bulk data transmission, including remote

printing capabilities.

These data traffic types must eventually be supported by

both private and public networks.

1.3.3.2.3 End User Services

The end user services required include all types of data
transfer ' ‘ '

- data entry/data collection;

- print file and bulk data transmissioh;

- inquiry/update file access;

- on=-line programming; |

- remote job entry; 4 _

- resource sharing and remote device control.

These imply the requirement for a file transfer service and
a job transfer and manipulation service. '

Other end user services required include many terminal
applications: '

- data entry/data collection support;

- messadge switching; _

- terminal independance for épplications;

- provision for low usage terminal services;

- facsimile terminals for documents, graphs etc.
~ teletype terminals.

These imply the requirement for a virtual'terminal service.

1.3.3.2.4 Associated Requirements

No additional requiremeﬁts were found to be associated with
the other financial organization applications.
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1.3.3.3 Computer Services:Organizatidns-

Questionnaire responses -

Interviews - o 2
TOTAL : 5

1.3.3:3.1 Extent of Communications

A major concern is open system interconnection between
Canada and the United States. Communication with Europe is
a lesser concern of the computer services organizations. '

All companies involved would prefer to use one master
architecturé although this is a high priority only in some
cases. Communications must be available between users and
branch offices, via'a'Canadian or U.S. public data network.
There is a requirement for intérnetworking. Satellite

communications is an economic requirement of most

organizations.,
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1.3.3.3.2 Data Traffic Types
The data traffic types required include:

- open processor to processor communications, to allow_data

communications with other companies;

- terminal to processor communications, to include the
capability for low speed terminals; '

- terminal to terminal communications, to include telex;
- transaction transmission, task to task communication;

- low pfiority bulk data-transmission,,includihg remote
printing; '

- digitized voice transmission.

These data traffic types must eventually be supported by
both private and public networks. - '

1.3.3.3.3 End User Services

The end user services required include the following data

transfer services:

- print file and bulk data transmission:
- inquiry/update file access;
- remote job entry;

- remote device control.

These imply the requirement for a file transfer service and
a job transfer and manipulation service.
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Terminal services required include:

- interactive processing; :

- support for multiple terminal types;
- message switching; _

- facsimile terminal support;

- word processor support°

- graphics supporto

These imply the requlrement for a v1rtual termlnal serv1ce. 7

Other serv1ces reqU1red 1nclude°

- provision of network services to outside users;
- hetwork management functions.

1.3.3;3;4 Associafed Requirements

The folldWiﬁg additional requirementskare associated with

the computer services applications:

- accountability, of all network and device services used_by

~any network user is an additional requirement associated

with a computer services company operation:

- support,,for existingdterminals, protocols, etc. must be

provided by‘any implementation of stahdards;

- compatibility, with the developments'in the United

States must be provided by any 1mplementatlon of

standards,

- open border, must ex1st for data traffic between Canada
and the United States in. elther dlrectlon,

- competition, by.Canada in U.S; markets should be supﬁbrted
by standards.
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1.3.3.4 Manufacturing

Questionnaire responses -

Interviews - 3
TOTAL 8

Of the eight companies involved only one did not have the
requirement to connect multiple systems. Some of the others
felt that the current manufacturer offerings would meet
their requirémenté,‘if they used one master architecture and
made other manufacturer equipment emulate the pfotocols.

1.3.3.4.1 Extent of Communications’

The majority of companies require communications in Canada,
or between Canada and the United States. . One company also
requires communications w1th Europe. Internetworking is an
additional requlrement°

1.3.3.4.2 Data Traffic Types

The data traffic types required include:
~ open processor to processor communications;

- terminal to processor communications, to support both

interactive and low speed terminals;
- transaction transmission, task to task communications;

~ low priority bulk data transmission, including remote
printing capabilities. '

These data traffic types must eventually be supported by
both private ‘and publlc networks.
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1.3.3.4.3 End User Services

42

The end user services required include the following data

transfer services:

data entry/data'collection;
print file and bulk data transmission;

~inquiry/update file access;

remote job entry.

These imply the requirement for a file transfér service and
a job transfer service. Terminal services required

include:

- support for multiple terminal types;
- data entry/daté collection support;
~ interactive processing; . ‘

- messagé’switchihg. '

These imply the requirement for a virtual terminal

service., .
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1.3.3.4.4 Associated Requirements

The following additional requirements are associated with

the manufacturing organization applications:

- ‘internetwork communications, to allow compahy networks to
“interface with service bureau networks must be provided by

any standards;

- interfacing, to process control computers was identified
as an additional requirement for one company's

applications;

ﬂ’aVailability, and resiliéncé of the network (23 hours a
day) was identified as an additional requirement for one

company's applications;

- standardization of terminals, for one‘company, in the
business of manufacturing aqtdméfic teller terminals}
would remove many restrictions imposed by the current
non-standardization of terminals.
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1.3.3.5 Retail Organizations

Questionnaire responses -

Interviews - 2
TOTAL 3

One of the companies is not currently concerned with

networking.

1.3,3.5.1 Extent of Communications

All of the companies.had requirements for communications

within Canada only.

1.3.3.5.2  Data Traffic Types

- The data traffic typés required'include:

- open processor to processor communications;

- terminal to processor communications, to include support
for point-of-sale terminals; '

- transaction. transmission;

- low priority bulk data transmission, including remote

printing.

These data traffic types must eventually be supported = by

both private and public networks.
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1.3.3.5.3 End User Services

The user seéervices required include the following data
transfer services:

= print file and bulk data transmission;
- data entry/data collection;

- inquiry/update file processing;

= remote job entry.

These imply the requirement for a file transfer service‘and
a job transfer service. Terminal services required
includes |

- data entrY/data collection support;

- interactive processing;

- message switching.

These imply the requirement for a virtual terminal service.

1.3.3.5.4 Associated Requirements

No additional requirements were found to be associated with
the retail organization applications.
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1.3.3.6 Natural Resources Organizétions

- Questionnaire résponses -

Interviews -
TOTAL : 6
Only one company had no requirement to interconnect systenms.

1.3.3.6.1 ‘Extenﬁ'of Communications

Both international and ‘intercontinental communications are -
required. The ability to interconnect multiple networks is
also required. One compahy.is déveloping its own private
value added network for data communlcatlons, that will
support voice communications in the future. ‘

1.3.3.6.,2 Data Traffic Types
The data traffic types required. include:

- open:processor to processor communications}

- terminal to processor communications;

- terminal to terminal communications;

- transaction transmission; :

- low priority bulk data transmission, including remote

printing. -

These data trafflc types must eventually be supported by

both private and publlc networks.
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1.3.3.6.3 End User Services

The end user services required include the following data

transfer services:

print file and bulk data transmission;

13
3

inquiry/update file access;

dataientry/data collection;

remote job entry.

These imply the requirement for a file transfer service and

a job transfer service. Terminal services required
include:

data entry/data collection support;

- interactive processing;

word processor support;

graphics support.

These .imply the requirement for a virtual terminal service.
Other services required include: '

- electronic mail;
- provxslon of network services to ouL51de users~
~ network management functlons°
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1.3.3.6.4 Associated Requifemehts

The following additional requiréménts-are associated with

the natural resources organization applications:

- high priority, must be.selectable_er some transactions;.

- assurance, of delivery or confirmation of delivery must be
provided for certain transactions by any implemented

standards;

~ compatability, of systems to allow_internetwotking‘ must
- be provided by any standards. ' L

{

{




1.3.3.7 Transportation Otganizations

Questionnaire responses -~
Interviews - ) 2

 TOTAL 2

l,3e3n7.1 Extent of Communications

49

Both international and intercontinental communications are

required. The use of one master architecture would be the

preferred way to go.

1.3.3.7.2 Data Traffic Types

The data traffic types required include:

§

open processor to processor communications;

¢

terminal to processor communications;

transaction transmission, task to task communication;

H

{

bulk data transmission and remote printing.

These data traffic types must eventually be supported
both private and public networks. '

by
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1.3.3.7.3 End User Servicés

The end user services required include the following data

transfer services:

§

data entry/data collection;

inquiry/update file access;
print file and bulk data transm15510n,

[

[

remote job entry,

These imply the requirement for a file transfer service and
a job transfer service. Terminal services required
include:

'

“data entry/data collectlon support,
- message switching;

- word processlng support,

- fa031m11e terminal support°

These lmply the requirement for a virtual termlnal service.
Other services required include: '

- electronic mail.
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1.3.3.7.4 Associated Requirements

The following additional requirements are assoclated with

the ttanspdrtation organization applicatons:

- fast response, will be required for some short

transactions;
- end to end sequencing, of data must be provided;

- assurance, of delivery or confirmation of delivery must be
provided for some transactions; ' '

~ application device independance, to allow implementaton of
an application ‘on dissimilar devices must be provided by
any implementation of standards; ‘

- internetwork communications, must be provided for some
applications; '

- public databases, must be accessible using ény implemented
standards. ’

o . B - I l
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1.3.3.8 Communications Organizations

Questionnaire responses -
Interviews -

TOTAL 2

1.3.3.8.1 Extent of Communications

Data communications is required nationally, and
internationally between Canada and the United States.

Internetworking is also a requirement: Any attempts to

organizations.

|
introduce standards will be supported by the communications

1.3.3.8.2 Data Traffic Types
The data traffic types requifed include:.

- open processor to processor communications;

~ terminal to processor communications; '

- terminal to terminal communications; B

~ transaction transmission, task to task  communications;
= bulk data trahsmission‘and‘remdte printingeb» .

These data traffic types must eventually be'supported~by

.both private and public networks.
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’l,3°3°8°3 End User Services

The end user services required include the foliowing data

transfer gervices:

- print file and bulk data transmission;
= ‘inquiry/update file processing;
~ remote job entry;

- remote device co_ntrol°

These imply the requirement for a file transfer service and
a job transfer and manipulation service. Terminal services
required include: ‘ '

- interactive processing;

- support for low speed terminals;

- support for other speciaiized terminal services provided
by communications companies. |

These imply the requirement for a virtual terminal service,
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1.3.3.8.4 Associated Requirements

The following additional requirements are associated with

the communications organization applications:

- internetwork communications, must beiproVidéd to support
the facility to communicate between networks and with the
networks of other companies. This includes a requirement

to communicate with government department networks;

- telephone switching, implies an additional_séeéific
requirement to connect telephone switching machihés_ﬁb‘
minicomputers via a public packet switched hetwork. These
machines'producé large volumes of data irrégularly and the
requirément may_be.compared to that of the connection-.of

.process control computers.
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1.3.3.9 Educational Establishments

Questionnaire responses - 2
Interviews - ' 0

TOTAL 2

l;3a3°9.l Extent of Communications

The majority of data communications will be within Canada
although there is a minor requirement for international
communications.

1.3,3.9.2 Data Traffic Types

The data traffic'types required include:

= open processor to processor communications;
- terminal to processor communications;
- bulk data transmission.

These data traffic types must eventually be supported by
both private and public networks.

- e W N g .
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103°3o9.3 End User Servides‘

The end user services required include the following data
transfer services: ‘

data entry/data collection;

inquiry/update file access;
print file and bulk data transmission;
- reémote job entry. ’ V

!

These imply the requirement for a file transfer service and
a job entry service. The terminal requirements include:

~ data entry/data collection support;
= interactive processing;

- support for multiple terminal typésu-

TheSe‘imply-the requirementqfor a virtual terminal service.

1.3.3.9.4 Associated Requirements .

The follow1ng addltlonal requirements are a33001ated w1th
the educatlonal establlshment applications:

- terminal support, must include support for both low speed
terminals and_microprocessornbased intelligent terminals.
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1.3.4 0SI Involvement

This section details the involvement of ﬁhe various
organization types in open systems interconnection, as
identified from the responses to the survey questiohnaire

and from the survey interviews.

1.3.4,1 Banks

Questionnaire responses - 4
Interviews - - 1

TOTAL 5

The banking organizations aré iévalved in open systems
interconnection between-similar‘systeﬁs,fi,e."single
manufacturer networks. In the majority.ofvcasesjthése
networks use SNA, or are migratfng to SNA.i There is some
use of DNA for smaller system networks separate from the
main systemsor The attitude towards future involvement in
open systems interconnection seems td be that some form of
standards are required. The best way to'co—ordinate the
implementation of standards would beé through the Canadian
Bankers' Association.
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1.3.4.2 Other Financial Organizations

Questionnaire responses - 4
Interviews - 0
TOTAL 4

Some of the other financial organizations are involved with

open systems interconnection using SNA., The attitude
towards future involvement in open syStems'intefconnection
is that it will not be possible to improve the existing
networks unless a standard interface between SNA and the
public packet networks is developed. '

1.3.4.3 Computer Services drganizations

Questionnaire responses - 3

Interviews -

TOTAL 5

The computer services organizations are involved in. open

systems interconnection between similar systems, ioee'single

manufacturer networks. The architectures in use are mainly

customized IBM, or migrating to SNA. Some DEC services are

provided on separate networks. The attitude towards'future

involvement in open systems interconnection seems to be to

follow manufacturer offerings and customize according to - -

individual requirements.
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1.3.,4.4 Manufacturing

Uv

Questionnaire responses =~

Interviews -
TOTAL ‘ 8

The manufacturing organizations are involved to varying
degrees in open systems interconnection. The majority are
between similar systems, i.e. single manufacturer networks.
Some connection between dissimilar Systems is done using
lower level protocols. The attitude towards future
involvement in open systems interconnection seems_to be to
extend the use of manufacturer offerings.

1.3.4.5 Retail Organizations

Questionnaire responses -

1
Interviews =~ 2
TOTAL . 3

The retail organizations have some involvement with_épen
systems interconnection between dissimilar systems currently
using lower level pfotocolsg Thé attitude téwards_futufé
involvement in open systems interconnection seems to be to
wait for new standards. | o

-\ ‘
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1.3.4.6 Natural Resources Ordanizdtions

Questionnaire responses -
Interviews -

TOTAL 6

The natural resources organizations are involved“with open
systems 1nterconnectloh between similar systems using, or
migrating to, ex1st1ng manufacture archltectures° "There is
some involvement w1th 1nterconnectlon between dlss1m11ar
systems currently u51ng a magnetlc tape 1nterfaceu AThe
attitude towards future ;nvolvement in open systems
interconnection seems to be to wait for standards to allow
open interconnection between manufacturer products,4

1.3.4.7 Transportation Organizations

Questionnaire responses -
Interviews -

TOTAL 2

The transportatlon organlzatlons are 1nvolved w1th open
systems 1nterconnectlon to connect dlss1mllar systems,
currently using lower level protocolso.‘The\attltude towards
future 1nvolvement in open systemtlnterconnection seemsAto
be that a standard architecture should bevused, withf
manufacturer supported standardized protocols at all but the
Appllcatlon Layerq
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1.3.4.8 Communications Organizations

Questionnaire responses -

Interviews -
TOTAL 2

The communications organizations are involved in open

‘systems interconnection between dissimilar systems using

customized higher level, or lower leVel manufacturer
protocols., The'attitude’towards future involvement in open
systems interconnection seems to be to actlvely support
1mplementatlon of new standards.

1.3.4.9 Educational Establishments

Questionnaire responses - 2
Interviews - 0
TOTAL .2

The educational establishments have some involvement in open
systems interconnection between dissimilar systems'currently
using lower level protocols. The attitude towards future

involvement in open systems interconnection seems to be to

follow any new implementatioh of standards if it is
supported by manufacturer products.
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1.3.5 Higher Level Protocols

This section details the involvement of the various
organization types in the design and implementation of
higher level protocols, as identified from the responses to
the survey questionnaire and from the survey interviews.

Al

The banks, other financial organizations, manufacturing

organizations, retail organizations, transportation

organizations and educatlonal establishments surveyed are
not currently involved in the deslgn or development of
higher level protocols. ' '

- 1.34s5.1 .Computer Services Organizations

Questionnaire responses =

Interviews - : -2

TOTAL ' 5

Some computer serv1ces organlzatlons are 1nvolved w1th the

design and development of hlgher level protocols, bnt&this

involvement is either in the customlzatlon of manufacturer
protocols, or in 'producing implementation specific
protocols. ' ‘
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1.3.5.2 Natural Resources Organizations

Questionnaire responses =

Interviews -
TOTAL , 6

The majority of the natural resources organizations are not

~ currently involved in the design or development of higher

level protocols. There is some involvement in the design

and development of application specific protocols.

1.3.5.3 Communication 0rganizatioﬁ$~

Questionnaire responses - 0
Interviews - : 2

TOoTAL 0 2

The communications ofganizétions are involved in the design
and development of higher levelvprotocols both for specific
implementations and as input to the design of prototype
protocols for international standards.

Particular examples include:

- a higher level protocol has been developed by Bell Canada
to interface telephone switching machines, via DATAPAC,
with minicomputers. The requirement is similar to that

for interfacing process control computers.

- prototype protocols have been de51gned by Bell. Northern
Research for the Session and Transport Layers.
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Conclusions

This section summarizes the survey analyses detailed in
section 1.3, It prov1des a general overview oOf Canadxan‘
1ndustry,'categorized as follows:

= Canadian industry requirements, a summary of the
requirements identified in Section 1.3.3;

-~ Canadian industty'inVolvement in open systems
interconnection, a summary of the analyses detailed in
Section 1.3.4; ' o ’ ‘ ‘ ‘

- Canadian industry involvement in higher level protocols, a '
summary'of-the_analyses detailed in section 1.3.5.

l.4.1 Canadian Industry Requirements .
Thevréquiféments identified are Categorizéd as followss -

- extent of communications;
- data traffic types;

- end user services:

- associated requirements.

These ‘are considered in more detail in the following

sections.
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l.4.1.1 Extent of Communications

The majority of companies have requirements for data
communications with the United States. Many of those
companies are interested in ensuring that no restrictions
are imposed on data communications between the two
countries. Some companies have the requirement to
communicate with Europe, but the survey indicated that this
requirement is of a lower priority than communication with
the U.S. Some companies feel that the introduction of a
satellite data service would improve data communications
with the United States and should be supported by any future
standardsa

Many of the companies 1nvolved in the survey use- telex
services and some feel thaL it would be useful to provide
some means of connecting telex services to data
communications networks. There is elso a minor requirement,
which will probably expand in. the future, to provide a
hybrid voice and data communications network, pos51bly using
digitized voice transmission techniques (e.g. packetlzed
voice) . | .

A -sm&ll proportion of the companies surveyed, notabiy'the
banks, have the reguivement to support very large networks.
The majority of the companles have an 1nternetwork1ng
requirement. Thls includes the 1nterconnectlon of tandem
private networks, the connection of: private networks: across
public networks, the ‘connection of:tandem public hetworks,
of a combination of these.

. . '. '
. %
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1.4.1.2 Data Traffic Types '

The most common types of data transmission required are 
processor to processor and termlnal to processor~
transmission. They will suppotrt transactlon and bulk data*
transmissionn ‘

Communication between dlSSlmllar processors is requ1red both
within a network (i. e, 1ntranetwork) and between networksf
(i.e. 1nternetwork) to allow 1nter«company, 1nter=branch,
etc. communication. This type of communlcatlon typically
requires hiQhwspeed.exchange of large volumes of data.

Communications between terminals and processors is required
both within private networks and across tandemznetworks.to
allow a network user to communicate with a remoterprocessor?
Many different types of terminals with vetyingjdeﬁa'
characteristics will be used. ‘Typically this type of data
traffic is low volume and low speed, bUt requires a fast

response.

Transaction transmission .is an.intfanetwofk_and internetwork
requirement to allow a transaction to be sent from a
terminal or processor to a remote processoro_ ‘This type of

- data service is characterlzed by intermittent but high -

volume traffic. Some transactions may‘bave partlcular _
constraints imposed by the application (i.e. high level of
security, delivery confirmation, etc.). ' Co

Bulk data trenSmission’is requifedbboth 1ntra and
inter-network to allow for data file transm1ss1on between
two processors or between a termlnalVandva~processoro‘ Bulk
data transmission is characterized by the intermittent flow
of large volumes of low priority dataa Therefore;_bulk data
transmission 1mposes no partlcular constralnts on network
resources and can share avallable bandw1dth (as opposed to
requiring dedicated bandw1dth) ‘
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Terminal to terminal data transmission is also a
communications requirement, and will allow special
communications such as telex} facsimile etc. The data
transmission service required will normally be low speed,
although. voice cdmmunication, an example of terminal to
terminal communications, requires a relatively high
bandwidth., '

All data traffic types must eventually be supported by both

private and public communications networks. This implies
that networks must be "open" to each other for data exchange

and therefore must offer similar services, that is,

implement an open systems interconnection standard.
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1.4.1.3 End User Services

The most common end user services required are those

mentioned within the ISO Model:

- virtual terminal service:

- virtual file service;

- job transfer and manipulation service.

The details of the requirements for particular facilities
within these end user services are contained within the
following sections.

1.4.1.3.1 Virtual Terminal Service.

The major requlrements of the v1rtual termlnal serv1ce are

support for multlple termlnal types, provision of
interactive process1ng and support  for message switching.

Support is required:for multiple terminal types including

asynChronous'(e-g° teletype) facsimile, etc. This must
allow the connectlon of similar terminals from dlfferent

manufacturers.

Interactive processing must be supported to allow terminal
users to interact with applications on remote processors via

single or tandem networks.

Message sWitching~mUSt be supported to allow messages to be

sent from one end user to another via 'single or tandem data

communlcatlons networks.

Other virtual terminal service‘requirements are support'for

word processing systems, data entry systems, and specialized'

graphics systems.
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1.4.1.3.2 Virtual File Service

Most companies have identified a requirement for a virtual
file service of some description. The major requirements
are inquiry/update file access, bulk data transmission and

data entry/data collection.

Inquiry/update file access must be supported to allow a
terminal user or an application on a local processor to

extract information from, or add information to, a remote

data file across single or tandem networks.

Bulk data transmission must be supported to allow a terminal
user or an application on a local processor to transmit a
data file to another terminal or processor across single or
tandem networks. The file may be a downline system load, a
print file being spooled or transmitted directly to a
printer, or any data file,

Data entry/collection must be supported to allow infdrmation

gathered at one point to be transmitted to a remote data
store across single or tandem networks. The_daté may be
stored temporarily at the entry point and transmitted, as a
data file, at intervals to the remote data store using bulk
data transmission; or transmitted on entry using update file

access.

Other less common requirements associated with the virtual
file service include support for on-line programming to
allow a terminal user to access and process a data file

containing program code. The file may be held locally and.

processed remotely using bulk data transmission, or held and
processed on a remote machine using inquiry/update file

access.

™ 0 e e owm e
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1.4,1.3.3 Job Transfer and Manipulation Service

The major requlremeht assoclated with the ]Ob transfer and
manipulation service 1s to support remote job entry.' This
will allow a termlnal user or application processrto
transmit a batch job across single or tandem networks for
entry to ‘the batch job queue or the remote processor. This
is a pec1al case of file transfer. ‘ o

A subsidiary requirement associated with the job transfer
and manipulation service is the facility to share resources
and control devices at the remote processor° This is’
required for more compllcated remote job processlng

applications.

1.4.1.3.4 Other Ehd User Services

Other  end user services 1dent1f1ed by the survey ‘as

requlrements include:s .

- electronic mail, to allow a termlnal user to send

1nformat10n to a remote locatlon,

- the prov1slon of network serv1ces to outslde users, to
allow a termlnal user access to 1nformat10n and resources
within a_value added systems network, both for proceéssing

and networking;

- the provision of network management functions, to allow
network controllers visibility to the network and to make

network .control simple and, where possible,

non-disruptive, i.e. dynamic.
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1.4.1.4 Associated Requirements

The most common additional requ1rements 1dent1f1ed as belng

associated w1th ‘various appllcatlons were'A

- internetwofking;

- assured delivéry;

-~ sequential delivery;

- availability and reliability;

- ability-to interface with process control typé'computers.

These are considered in more detail in the following

sections.

l1.4,1.4.1 Internetworking

The ability to connect networks of different companies, or
different networks of the same company, across single or
tandem public networks was identified by many companies as
an additional requirement associated with their particular
applications. The differing reasons included the ability to

connect a company network to a service bureau, or to connect
a company network to a government network, or to connect -

dissimilar remote networks of the same company.-

l1.4.1.4.2 Assured Delivery

Some applications were identified as requiring assured

delivery of all information sent. " This assurance must be

provided end to end across single or tandem public or

private networks.
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1.4.1.4.3 Sequential Delivery

Most applications required sequentlal transm1551on acrOSs
single or tandem publlc or private networks, and in some
cases the requ1rement 1ncluded segquential dellvery of data

from multiple sources.

1.4.1.4.4 Availability and Reliability

The ability of a network to be available to itd users for
long perlods of time and to be reliable enough to w1thstand
node/route failures etc. is a reguirement 1dent1f1ed by some‘~

companies.

1.4.1.4.5 Ability to Interface with Process Control Type
Computers

The ability to interface process control type computers with
data communications networks is a requirement identified by
some companies. - |

1.4.1.4.6 Other Associated Requirements

The other additional reqUiréments identified in the survey
as being associated with specific applications include the:

following:

- the ability of future networks to support existing

terminals and protocols:

~ the ability to support both low speed termlnals ‘and
microprocessor controlled termlnals, ’

- provide device independence for applications to permit -

hardware chanhges without software changes;
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standardization of automatic teller»terminalé,to remove
the current restriction of emulating the de facto IBM

standérd;

provision of a single or tandem network service with a low
end to end error rate to reduce retransmissions;

ability to access public databases from private:networks

.via sihgle or tandem public networks;

ability to provide. high security for certain types of data
in particular applications; ‘

ability to select a high priority for certainrtypes of
data in.particular applications;

ability to provide .a fast response for some transactions
in particular applications; ' '

ability to account for all usage of network resources, and

processing resources within the network, to individual

‘usersy;

provision of networking.standards compatible with those in
the United States.

provision of an open data communications border with the
United States;

provision of standards allowing Canadian companies to
compete with the United States.
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l.4.2 Canadlan Industry Involvement in Open Systems

Interconnect ion

The 1nterconnect10n of 31m11ar systems is belng achleved
using lower level protocols or manufacturer arch1tecture
offerings.

The majority of companies involved in'connectinq diSSimilarA_
systems use lower level‘protocols, i.e. make one processor
emulate a terminal when talking to another processor. Some
customized solutlons have been produced, but these do not
prov1de full open systems 1nterconnect10n as addressed by'
the International Standards: Organlzatlon° '

Most companies would prefer to use manufacturer offerings,
but some would use new standards if they were supported by

manufacturer products.

In the majority of cases, the ability to interconnect
systems over public networks is of major importance, and
many companies would be satisfied, in the short term, with a
solution of the SNA/PDN interface problem. ' :
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l.4,3 Canadian Industry Involvement in Higher Level

Protocols

The majority of organizationé surveyed are not involved in
the design or development of higher level protocols. Of
those organizations that are involved, most of them are

concerned with customizing manufacturer protocols, or’

developing implementation or application,specific

protocols.

Only the communications organizations are actively involved
in the design and development of higher level protocols for
non-specific open systems interconnection.
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2.

LAYER FUNCTIONALITY AND PROTOCOLS

201

Introduction

This section presents the results of further research
into the detailed functionality of the Preséntatidn,
Session and Transport Layers of the ISO's Reference
Model, IBM's SNA, and Digital’s DNA , Particular
emphasis was placed on specific user services within
the Presentation Layer, and on the boundary between the

~Presentation and SeSSlon Layers.

This section is presented as three sub-=sections (one

per layer). Each sub-section is prefaced by an.

executive summary which highlights the functional
relationships between the ISO reference model and the
manufacturer architectures. The remainder of each
sub-section details. the functionalities'and,protocols
provided, at that layer, by the ISO Model and the
manufacturer architectures. CpmpariSon‘to the ISO
Modél_are made in the'discussioné'of.the manufacturer
architectures. o

IBM's'System Network Architecture (SNA) was. considered

because of its prevalence in the communications
marketplace, as shown in section 1, and 1its
architectural compatibility with ISO's Open System
Interconnection Model,
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DEC's DECNET or Digital Network Architecture (DNA) was

considered not only because of its popularity, but

because of recent announcements by DEC to eventually
support SNA, X.25, and provide enhanced routing

..

capabilities in DNA..

HP's Distributed System Network (DSN) was not
considered, as it was in the interim report of this

study, because of time constraints, lack of detailed

functional specifications, and its extensive divergence

from the 0SI philosophy. It was felt that any
comparative analysis would be worthless. The first
sub=-section, which follows, details the functionalities

of OSI's Presentation Layer. .
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Presentation Layer

Executive Summary

The'functions provided by the network services and

presentatlon serv1ces of SNA (functlon interpreters for

function management data (PI PMD)) have been found to
correspond closely to the functions: defined within the
Presentatlon Layer of the 1so Model. In particular, the

follow1ng correspondences could be made:

- session establishment, session recovery and session
termination functions, defined by the ISO_Modei,
correspond to similar functions provided by the
network services FI.FMD of SNA; | -

- expedited flow, defined by the IS0 Model, corresPonds
to the expedited flow provided by the ‘network
serVLCes FI FMD of ‘SNA. It is made avallable to the

.SNA end user for 1nterrupts and is used by the
network serv1ces for transmission of commands; - '

= purge of session, defined by the ISO Model,
oorresponds to the purge functions provided‘by'the
network services and'presentation services FI.FMD's
of SNA. The presentation services allom‘abnormal
termination of data flow and the network services
allow abnormal termination of sessions. These
functions together correspond to thejpurge
operatlon,
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- selection of initial presentation options, definéd by
the ISO Model, corresponds to similar'functions
provided by the network services and presentation
services FI,FMD's of SNA. The network services allow
.selection of thosé options defined by the session
establishment proceduresv The presentation services
allQWVSelection of those options determined by the

use of control headers, and for these there is a

Smele negotiation procedure avallable in some cases
as suggested by the 1SO Model; ‘ '

renegotiation of options during a session, defined by
the IS0 Model, can be performed using the
presentation services FI.FMD of SNA on those options
that are specified using control headers. The

negotation procedure available during the selection
of 1n1t1al presentation options may also be’ used‘

here-

transformation of transmitted data, as defined by the
ISO Model, is performed by the presentation servi¢és
FL.FMD of SNA; '

control access to data formats, defined by the ISO

Model, corresponds to functions within the
presentatlon services FI.FMD of SNA which do not
allow data formats to be altered by one of the
communxcatlng partners unless the change is
acceptable'to the other; ' |
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A direct .correspondence cannot be made between the ISO.
Model and SNA for the following functions:
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- - Special Function Options, those defined by the ISO

Model are provided within SNA by the compression and
compaction functions performed by the presentation

services FI.FMD. Encryption and decryption

functions, which the ISO Model also defines as
special function options, are available within SNa,
but are performed by data flow control.

The end user services described by the ISO Model are

all provided by SNA, The detailed correspondence for .

each of the three services nentioned in the IS0 Model
are as follows.

(a) - Virtual Terminal Service

- selection of terminal class, defined by the ISO

Model, corresponds to the selection of session
type, which is defined by the logical unit (LU)
type of SNA. Not all of the terminal classes

identified by the ISO Model are currently

defined within SNA, but new LU types can be
. defined without altering the protocol'"

- negotiation of profile, and data and command
transfer, defined by.the 150 Model, correspond
to similar functions provided by SNA;

-~ forms management functions, mentioned in the IS0
Model, are provided by SNA. These functions have
been developed: in some detail for SNA and

contain facilities not covered by the ISO Modelj;
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- control of operation, defined by the;ISO.Model,:v

corresponds to a similar function provided by
~ BNA. ' '

(b) Virtual File Service

- encoding/decoding of internal/exiernal
attributes, defined by the IS0 Model,
corresponds to the exchange of status

information within SNA;

- formatting and communication of file commands
and data, defined by the ISO Model, corresponds
to similar functions provided by SNA.

(c) Job Transfer and Manipulation‘Serviqe

Control of record structures and devices, command
formatting, and data formatting, defined.by;the
IS0 Model, éorréspond to similar functions
provided by SNA. This is treated as a special
case of file.transfer by SNA. |

The Presentation Layer functions defined by the ISO
Model correspond to functions provided by the Data
Access Protocol (DAP) of DNA. In particular, the
following correspondences can be made:

- Session establishment, session recovery, and session

termination, as defined by the IS0 Model, correspond
to similar functions provided by DAP; '
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- seleétion of initial presentation options, defined by

the IS0 Model, corresponds to the 1dent1f1datlon of
system type, protocol ver51on, and generid
capabilitieé of each partner 1mmedlately after link
sLabllshment as prov1ded by DNA, Nd ﬁegotiation
facilities are currently avallable other than the
yes/no type of response;

‘renegotiation of options during a session, defined by

the 1SO Model, can be provided by DAP using the
functions mentioned for selecting the initial
presentation options. The presentation options may
be redeflned durlng a session but no negotlatlon

facilities are currently avallable°

purge of se551on, as defined by ‘the ISO Model,
prov1ded by the DAP abort command functlon°

provision and use of an expedited flow, defined by
the 180 Model, corresponds to the use of two sub-
channels by DAP. The expedited flow corresponds to
the interrupt sub-channel . "

A direct . correspondence cannot be made between the ISO
Model and DNA for the following funct10n3° '

- Transformation of Transmitted Data, the functions

defined by the ISO Model, are similar to the
conversion functions provided by DAP., These are
restricted by DAP and can only be performed by one of
the communicating partners; -

Control Access to Data Formats and Special Function

Options, the functions as defined by the ISO Model
are not available within DAP.
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As DNA requires that each of the nodes in a DNA network
is a processor, and because the data access protocol is
designed primarily‘forAaccess to remote data, the
virtual terminal service as'defined by fhe ISO Model is

not available within DNA. The terminal to local

processor commuhication is outside the DNA network.
The other end user services as described in the ISO
Model are provided by DNA., The detailed correspondence

for each of the other twé services is as follows:

(a) Virtual File SerVice

- encoding/décoding of internal/external attri-

butes as defined by the ISO Model corresponds<to
the exchange of attributes messages in DNA;

- forMatting and communication of file commands
and‘data as defined by the ISO Model corresponds
to similar functions provided by DNA. ‘

(b) Job Trangfer and Manipulation Service

. The job transfer and manipulation service defined
by the 150 Model is provided to some extent by a
remote batch job submission faciiityAproVided by

~ DNA. This is a special case of the DNA file
transfer service and the functions defined within
the ISO Model Presentation Layer are not provided.
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The functions provided by SNA cortespond more closely 

to those defined by the ISO Model than do those of DNA.
All the functions. deflned by the IS0 Model are provided

to some extent by SNA, but generally are not avallable
in DNA.

Detailed descr1ptions of the functlons deflned by the
IS0 Model and the functions and protocols of SNA and

DNA are contained in the follow1ng sub-sections.
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2.2.1 ISO Model Description

2.2.1,1 Functions Within the Layer

The IS0 Presentation Layer provides to the Application
Layer, management of formats and management and
performance of transformations,

The functions include:-

~ session establishment _

- gSelection of initial presentation options
- renegotiation of options during a session
- transformation of transmitted data

- control of access to data formats

- special function options

- purge of session

- session recovery

- provision and use of an expedited flow -

- gession termination

These proposed functions are_desc:ibed in more detail
in the following pages.

2:2,1.1,1 Session Establishment

Segsion establishment is requested by the applications
through the Presentation Layer. During establishment an
agreement is reached on the available transformations
between the two sets of presentation services. The
initial presentation service at a node may be implicit,
for example, in the address.




2.2,1,1.,2 Selection of Initial PreSentation_Options

The presentation options can be selected‘by value, by -

name or by prior agreement. The method of negotiation
allows for simple use and is therefore structured in a

hierardhicalifashion, In simple cases, predefined

presentation options can be used, and in complex cases

the selection may include an evaluation of the best

match of presentation serviceso To do this. eaeh entlty '

declares which values are acceptable with an 1ndlcatlon
of the ‘cost' of each optlonn

2:2:1.1.3 Renegetiatién of Options During a Session

Where cemplex'selectiOn'pfbcedUres'are used for presen-
tation options, renegotlatlon of those options may take
place durlng a se551on° This means that the pPresenta-
tion-entities may switch from data transfer, to
transfer of control information, and back again. This
implies‘the,capability of the applications to switch

\ftom sending.one type of data to sendihg another type
~of data, pDSSlbly with - dlfferent blocklng or prlorlty

etc., without closing down and then restartlng ‘the

session,

2.2,1.1.4 Transformation of Transmitted Data

Once the combination of presentation services has been

agreed on, transmission of data can begin., The'sending

presentation-entity performs it's agreed half of the

required transformation and it labels the data items

transmittedeith an identifiep{_meaningfdl to the

receiving presentationwentity,-which Specifies‘the

format of the data. On checking this identifier, the
receiving presentation-entity then performs it's agdreed

half of the required transformation before paSSLng the-

data. to the application.
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2.2.1.1.5 Control Access to Data Formats

When either application process wishes to update the
format of the data, mechanisms within the Presentation

Layer are invoked which ensure that these chaﬁges are’

carried out in an orderly manner. These changes may
also result in a change in the presentation options

being used.

2.2.1.1.6 Special Function Options

Some special purpose transformations'may be available

within the Presentation Layer, possibly to improve the
efficiency‘of the data transfer. If a special purpoée
transformation is available to both presentation-
entities, then that transformation may be applied by
the sending présentation»enﬁity and removed by the
receiving presentation-entity. Examples of these
special purpose transformations are:

- compression/compaction and expansion

- encryption and decryption etc.

2.,2.1.1.7 Purge of Session

Purging of the session may be reéquested by either
presentation—entity and returns both entities to a

predefined state with possible loss of information.

2.2,1.1.8 Session Recovery

After a resét operation or any abnormal behaviour,
session recovery functions will be used within the
Presentation Layer to set the session to a defined
state. ' ' ' ,
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2.2.1.1.9 Provision and Use of an Expedited Flow

The Presentation LaYer makes available to the Applica-
tion Layer an expedited flow for interrupts etc. The

ekpedited flow is also used by the Presentation Layer

itself for exchanglng short slgnalllng or control

messages, The expedited flow will bypass any queues of
" normal data w1th1n the lower layers and an example of

its use would be for‘the purge request. See figure
202.10109”1.‘ ' ‘

2,2,1,1.10 Session Termination

For normal session termination the application would

request termination through the Presentation Layer. ' In
the case of abnormal termination‘the application would'

be 1nformed of abnormal “end of sesslon and be glven a

reason.
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2.2.1,2 End-User Services v.Ss, LaYer Protocols

An end user service is an application meaningfql to the
end-user, It may require functions from both the ISO
Presentation Layer and the ISO Application Layer. A

laYer protocol, however, provides'the functions

required within a particular layer. There is therefore

a distinction to be made between an end-user service
" 'protocol' - and a protocol defined within the archi-

tecture as a peer or layer protocol.

The Presentation Layer also contains some functions

common to different end user services. Any functionsy,

specific to an end user service, not providéd by the
Presentation Layer will be.bérformed within the
Application Layer. This implies that the Session Layer
functions are application independent. ’

The three types of end user services considered are;‘

-~ Virtual Terminal Service
- Virtual File Service

- Job Transfer and Manipulation Service

The functions required by these three application ser-

vices will be provided by both Application Layer pro-.

tocols and Presentation Layer_protocols; See figure
2020102—'19 - »
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Fig 2.2.1.2 - 1 APPLECATION SERVICES PROTOCOL DISTRIBUTION
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- 2.2.1.2:1 .. Virtual Terminal Service

The virtual terminal service will allow human partners

'to access application partners through a large variety

of terminals. This involves eliminating incomptabili-

ties between terminals of the same class. Several

classes of terminals will be identified by IS0, each of
which will have a‘singlé set of presentation services

"that can be standardized and is called the 'virtual

terminal’. See:figure 2.2.1.2.1-1,

The IS0 Model defines the following functions within
its Presentation Layer: o ‘

(a) Selection of Terminal Class

Several terminal classes have already beeh
identified by ISO and include:

- stream class
- page class
-~ data entry class
- word processing class
- graphics class

(b) Negotiation of Profile

During the initiation of the virtual terminal the
two presentatiénnéntitieé negotiate a virtual
terminal profile that represents the effective
characteristics of the real terminal. A minimum
profile for the class will be assumed when the
negotiation does not take place. The methddolpgy
to be used for this negotiation has not yet been
defined by ISO.
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Fig 2.2.1.2 = 1 APPLICATION SERVICES PROTOCOL DISTRIBUTION
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(c)

(d)

(e)

Data and Cqmmand Transfer

The exchéhge'of data is governed by the subset of
the peer Presentation Layer protocol corresponding
to the selected virtual terminal. The protocol

will encompass, for each terminal class, a dif=-
“ferent set of commands. Some commands however

will be common to several classes of terminal.

Forms Management

If the class of terminal selected involves the use
of forms, then the management of those forms,
including form description and form assignment,
will be pefformed by the Preséntatibn Layer;j\*

Control of Operation

‘During the terminal operation theré will be

several different states.i-Edch'df'these-states
will allow a different subset of the set of
commandsavailable to this terminal class.

2.2,1.2.2 Virtual File Service

The virtual file service will allow the representation
of files and file activity in a standard fashion. This
is done by expressing all file manipulation require-

ments in terms of a virtual filestore,»which~would~

contain only . files described by standard attributes
with names presented in a standard manner, and would
permit only standard sets of operations. See figuré
2.2.1.2.2-1, | | \ |
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Fig 2. 2 .1.2.1 - 1 THE VIRTUAL TERMINAL SERVICE
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The. ISO Model defines the following'functions~within
its Presentation Layer:

(a)

(b).

(c)-

(d)

Encoding/Decoding Internal Attributes

'Internal attribates of a file are concerned with

the lnternal structure and propertles of the file
conLents and deal w1th s1ze, structure, encoding

representation, data types etc, The

presentation-entity will encode these'attributes
into .thée standard virtual filestore format so that
they may be understood by the partner presenta-

'tlonmentlty which w1ll, 1f requlred, decode the

attributes so that they may be understood by the
application entity. '

Encoding/Decoding External Attributes

External attributes of a file are concerned with
its propertles as an 1nd1v151ble object ‘for
administration purposes. The Presentation Layer
deals with these in the same way as the internal

attributes,

' Formatting Virtual Filestore Commands

All file access 1is requested by using commands
that the presentation—entity converts to standard
format virtual fllestore commands before pass1ng

to the Session Layer.
Communication of File Data and Commands

The presentatlon—entlty will convert file data and

file management commands into standard format_

before passing them to the Session Layer.

|
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Fig 2.2.1.2.2 =~ 1 THE VIRTUAL FILE SERVICE
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2:2.1.2.3 Job Transfer and Manipulation Service

The job tLansfer and manlpulatlon serv1ce wxll allow a.
user to submit a job to a remote host using elther the

JCL of the renotd host, if it lé knoWn to the end usér,

or a hetwork wide JCL, freelng the user from dlffer-

ences between hosts. See flgure 2.2, l 2.3=1,

The IS0 Model defines the follow1ng functlons within .

its Presentatlon Layero

(2)

“(b)

(c)

Control of Record Structures and Devices

'Record strictures .and ‘device control commands are
converted to a standard format before belng passed
’to the Sessxon Layer. ' e T e

.Command. Formatting

Management, access‘and‘job'commands are converted

to a standard format before being passed to the

‘Session Layer° :

Data Formatting ..

Ddring the data transfer phase the data is con-=
verted to a standard structure and. format before
being passed to the - Se551on Layer. , :
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Fig. 2.2.1.2.3 = 1 THE JOB TRANSFER AND MANIPULATION SERVICE
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2.2.1.3 Functions at the Session Layer Boundary

At the boundary of the Presehtation Layer and the

‘Session Layer; the Presentation nayer requests services

from the Session Layer to fulfill the requirements
placed on the Presentation Layer by the applications.
The Presentation Layer passes to the Session Layer the

following data:
(a) From the Application Layer .

- session establishment reqdests/responses
- class of service requests _‘

- optional facilities requééts‘

= session termination requests-

(b) From the Presentation Layer

control data

transformed data ,
data transfer mode request
flow type request |

These are described in more detail in theffollowing

sections., .

2,2.1,3.1 SessionvEstablishment,RequestS/Responses

‘Session establishment is requested by the application

entity. The Presentation Layer passes this request
directly to the Session Layer to initiéte the séssion
establishment procedure at the lower levels. Responses
from the sink application are handled in the same way.
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2.2,1.3.2 Class of Service Requests

The class of service is requested by the application
entity. The Presentation Layer passes this request
directly to the Session Layer either to be used in

session establishment or to initiate class of service

changes at lower levels during a session.

2.2.1.3.3 Optional Facilities Reguests

Optional facilities may be requested by the application
entity. The Presentation Layer passes these requests
directly to the Session Layer to activate the selection
mechanisms used to determine optional session para-
meters to implement the requested optional facilities.

2.2.1.3.4 Segsion Termination Requests

The session termination is requested by the application
entity. The Presentation Layer passes this request
directly to the Session Layer to initiate the session
termination procedure at the lower levels.

2.2.,1.3.5 - Control Data

Control messages génerated in the Presentation Layer
are passed to the Session Layer as data for trans-
mission., V '
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© 2.2.1.3.6 Transformed Data

Data from the Application Layer is passed to the
Session Layer as data for transmissioﬁ”after it has
been transformed by the Presentation Layer. Data for
transmission may be passed to the Session Layer in
unlimited variable length blocks..

2.2.1.3.7 Data Transfer Modé Request

The data transfer mode is requested by the Presentation
Layer., The Session Layer will provide the requested
mode of data transfer, which may be one-way, two-way
alternate or two-way simultaneous.

2:2.1,3.8 Flow Type Request

The flow type is requested by the Presentation Layer.
The Session Layer will provide the requested flow type
which may be normal or expedited, ‘
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2.2.2 _IBM-SNA Functions and Protocol

The Presentation Layer of the ISO Model corresponds o

the Function Interpireters for Function Management Data
(FI.FMD) of SNA. Refer to figure 2.2. 2@1 for the map-

ping of ISO and SNA layers.

The SNA pr6toc61 atvthié'1ayer is 1mp1emented7USingutwe

different FI. fMD types. One provides network serv1cee
and the onher provides presentatmon servxceso ‘

2020201 "Fuﬁctions~within the Layer

The:funétibns'performed"by thé’Functioh Interpreters -

for Function Management Data are spllt into two

'dlfxerent categor::n.eso ‘

'%lnetwork serv1cesp which are- 1nvolved 1n~”"
- gession. establishiment

- selection of lnltial presentatlon options'
‘~~purge of session R
- gegsion. recovery.'
= expedited flow . -
- session termination
- presentation services, which are involved ins
- selection of Lnitlal presentatlon optlons

"=w‘renegot1atlon of - optlons durlng a 39551on
-~ transformation: of transmitted data '

"< control of access to data formabg
ﬁmfspe01al functlon optlons

B .«fpurge of seSSLOns

" Some functlons requ1re the use’ of both of Lhese gervice

“FI. PMD types°,'7~*
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2,20201Q1 Netwérk Services

The network services provide functions through.which‘

the application-entities can_monitof and control the
ne twork resources.‘_The‘amount of control performed by
a node will depend oh\itéAtype (system services control
point (sscp), Logical unit (LU) of thsical‘unit (PU)).
Figure 2.2,25101%1"shows how network services are
distributed between the application and p:esentdtion
layers, i.e. between the Network AddresSable‘Unit
Services Manager and the FI.FMD, in each of three types
of unit. In each case only a small part of the hetwork
services functions are performed by the FI.FMD.

The interaction between the three types is based on the

division of the network into domains, each of which:

contains one SSCP and its -associated PU's, LU's and
links that the SSCP controls by having the capability
to activate them. The interaction within a domain is
shown in figure 2,.2:2.1.1-2, |
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Fig 2.2.2.1.1-1 DISTRIBUTION. OF NETWORK SERVICES
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Each logical unit has the capability for supporting at
least two sessions concurrently, one with another logi-

cal unit and one with the SSCP. This is shown in

figure 20202101014"’30

The functions provided by network services may be bet-
ter described by first considering its structure.

Each network services FI.FMD consists of the following

protocol machines:

- FMD-=RQ~RCV ‘request, receive
- FMD-RQ-SEND request, send
- FMD-RSP-RCV .. response, receive

FMD-RSP-SEND response, send

These protocol machines are coupled by a set of finite
state machines. (FSM). as shown in figure 2.2,2.1l.1=4,.

The network services functions may be classified as
follows: ‘

- configuration services

- maintenance services

- measurement services

-~ session services

- network operator services

The distribution of these different service types
throughout the network, dependent upon the node type,
is shown in figure 2.2.2.1.1-5,
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Fig 2.2.2.1.1-3 MINIMUM LOGICAL UNIT SESSIONS
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Fig 2.2.2.1.1=4 PROTOCOL MACHINES IN

NETWORK SERVICES
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The majority of network services functions are per-
formed by the NAU Services Manéger (which corresponds
to the Application Layer of the ISO Model) and are
supported by the FI.FMD protocol. Network session ser-
vicés functions, however, are provided by the network
FI.FMD, and'support the activation of a logical
connection. These network session services functions
include the following as defined in the ISO Model
Presentation Layer: ‘

‘(a) Session Establishment

Several different request/response unit  (RU)
formats are concerned with the establishment of
the session, most of them contain different types
Oof control information; for example, to be used
in the case of session establishment failure.
Different RU types are used depending on whether

100.

the session is with a logical unit in the same.

domain or another domain. Conversion of remote
device names to addresses is also allowed.

(b) Selection of Initial Presentation Options

The session establishment RU formats include an

implementation dependent specification of rules

and options to be used during the session, the

~content of which is also dependent on the type of

device, . If the devices are intelligent enough,
then this process may include negotiation of the
best options to be used.




(c)

(d)

(e)

(£)

y .10l

Purge of Session

:

 The session termination RU formats include the

facility to specify a forced termibation which
deactivates the session immediately and

unconditionally with possible loss of information.

Reason for purge information may be given.

Tt
L

Session Recovery

The session recovery Rﬁ.formats-allow the recovery

procedures to be initiated by the user or the.

network manager. The reason for the use of the

recovery procedures may be given.

1

Expedited Flow

Those commands requiring use of the expedited flow
use RU formats that include information

identifying whether the‘command is to be part of
the normal flow, i.e. to join any queues of data

for the session, or to be part of the expedited
flow and bypass any queues of data for .the
session. '

Session Termination

The session termination RU formats allow normal

terminatioﬁ,ias requested by the applications,
providing orderly termination which may include
the execution of an end-of-session procedure, and

also allow identification of abnormal termination.
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2.2.2.1.2 Presentation Services

The presentation services provide functions fbr pre-
senting information to the end user in a usable form.
These functions include handling of data streams,
encoding and compressing data, and error recovery
procedures. |

The functions provided by presentation services may be
better described by first considering its:structure.

The abbreviations used are:

- PS = Presentation Services
~ DFC" = Data Flow Control

- FMD = Function Management Data
= RCV = Receive

- SEND = Send

Figure 2.2.2.1.2=1 shows the interrelatiohships of the
protocol machines associated with presentation ser-
vices.,

The PS.DFC=RCV and PS.DFC-SEND provide the interface

with Data Flow Control for passing information to the
lower layers.,

PS.RCV supports session functions on the receive side.
It is responsible for controlling and routing the flow
of function management data to the end user. '
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Structure ef PFuncetion Interpreter for Presentation Services

(FI_PS). : .

Fi_PS consists of the following coampanents:

qugL&gv Common Send

DS.RCV DS.SEND - Destination Services
CC.RCV "CC.SEND - Compression/Caompaction
MS.RCV MS.SEND - Media Services

PS.RCV PS.SEND - Presentation Services

PS.FSH - BFinite State Machines



PS;SEND supports session funcdtions on the send side.,
It is responsible for controlling and fouting the flow
of function management data from the end user;. It
nOtlfleS data flow control of the error status of
requesLs and responses pfocessed by PS RCV,

PS.FSM is a collectlon of f1n1te state machlnes that
support presentatlon services functions.

'DS.RCV processes control header information. It
detects format errors and notifies PS.RCV,

DS.SEND checks for control header information ' format
violations in the data stream being sent to the session
partner by PS,SEND,

CC.RCV performs data decdmpfession or data decompaction

as requested by PS.RCV, It also detects format errors
and notifies PS.RCV. '

CC.SEND pe:fdrms data compression 6r data compaction as
requested by PS.SEND. It generates control infdrmation,
inserts it in the data stream, and returns the
compressed or compacted data stream to PS.SEND.

MS.RCV deblocks the data streams and validates its for-
mat. If the data stream format is faulty it notifies
PS.RCV of the error.

MS.SEND validates data stream controls and formats the
data stream received from the end-user. If format
errors are detected it notifies PS .SEND.
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The presentatlon serv1ces perform dev1ce control, data
'manaqement, and data compre331on and. compactlon° They

change the way the 1nformat1on is presented to match

‘the needs or language of each end user.  The
presentation serviceS'protocol sub-set of the FI.FMD

protocol provides these functions by,the'use_of control
information, The request/response unit.(RU)'carries
control information and data between half sessions.
The control”infOrmetion.may‘take up a whole RU =~ a
control RU, which contains a requestnor an
acknowledgementa,.It_mayfbe included in a.data RU as .a
control header, within the body of the data, or both.

Control headers enable an LU to send a data stream to a
specific destination and control the way the data'is

presented at the destination, Control headers are the

mechanism used by one LU to select some of the funCw

tions it wants the. presentatlon serv1ces component of

its session partner to perform._

During session establishment, decisions are made as to
whether control headers will be used and, if so, which
control header functions will be permitted.. More -than

one control header may be present in the RU in which

case a,concatenation'flag.is set on in each control
header that has another control header following it.

The control information is used to support the follo-
Awing functions mentioned in the IS0 Model Presentation

Layer description:
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a)

b)

c)‘

Selection of Initial Presentation Options

Initial presentation options are defined during
session establishment by the parameters contained
within the control header. The LU requestihg the
session specifies a set of‘parameters in a control

header. These can be accepted or rejected by the

receiving LU. If the receiving LU is capable of
negotiating options, then it will accept the
session request but specify a different set of
parameters in another control header, otherwise it
will be limited to a Yes/No type response to the
session request. ‘

Renegotiation of Options During a Session
A control header may be sent that changes the

control parameters describing the data to be
transmitted. - These may be negotiated, as in the

selection of the initial presentation'option51:thus‘

allowing for renegotiation of options during a
session., '

Transformation of Transmitted Data

Once a set of presentation options is agreed upon,
the transformations to be performed at each LU are

- defined, and are applied to the transmitted data
until a new set of options are negotiated, or the

session is ended.
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(a)

(e)

Control of Access to Data Formats

Data formats are defined within the presentation

options that are specified'using.control headers.
They may not be altered in either half-session

unless the new options requested by one half-

session are acceptable to the other half-session.

>Special Function Options

The special function options currently defined by
SNA include data compression and data compaction.
They are used within SNA ‘to shorten network

transmissions,

Data is compressed by eliminating gaps, empty
fields, redundancies, or unnecessary data. The
technique used within SNA is to select one char-
acter, called the prime compression character, and
replace repetitive sequences of that character
with a control character.. A control character can
also define strings of like characters that are
not the prime compression éharacter,"bqt the
control character must be followed by a byte
containing the non prime character so that the
receiver knows which character was compressed. The
prime compression character is assumed to be the
character blank. When another character is
desired, it can be defined using a control header.

Data can also be compacted to shorten the length
of transmissions. The technique used by SNA is to
compact two bytes of data into one byte. Up to 16

- characters from the total character set can be

compacted. Again control characters are used in
the data stream to define the beginning and end of
each block of compacted data.
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(£) Purge of Session ’
A control header may be used to abnormally end
data traffic to the receiving half-session. This
is used in the pﬁrge operation;

The tYpes of presentation sexvices fequired,are defined

by the presentation services profile and usage fields,

The profile field identifies the session type, and the
usage field describes the use of control headers and
defines the data streams for the session. The location
of these within the LU is shown in figure 2.2.2.1.2-2.
The session typé restricts the scope of the
presentation services that may be used in that session,
and the usage field provides further detailed
information about specific presentation services to be
used.
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" 2.2:2.2 End User Services

The three types of end-user services as described in
the IS0 section are:

- virtual terminal service
~ virtual file service
- job transfer and manipulation service

The SNA support for these services is discussed in more
detail in the following sections,

~

X
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©2.2.2.2.1 Virtual Terminal Service

The classes of terminals are‘defined‘within'SNA by dif-

ferent logical unit types, each of which defines a set
of presentation services, and also a subset of the

séssion functlons that will be requlred The LU type-

defines the presentatlon services proflle, identifying
the session type. Several different LU Eypes have been
defined within SNA, but the architecture does not
restrict the number of LU types that may eventually be
spec1f1ed Each LU may support one or more session
types ~ i.e. a logical unit may be able to be
classified as more than one DU.type, and may therefore

support one or more session types.

The correspondence w1Lh functlons deflned 1n the IS0
Model is as follows, o

(a) Selection of Session Type

The,session type is selected (or.pre=selected)
when the session is establishedo The functions
,availahle;within~a-particular session type may. be
further restricted during session establishment°

(b) Negotiatioh of Profile

The presentatlon services proflle is deflned by
the LU type, but further refinement of this
profile takes place. At sess1on establishment the
presentatlon services usage field describes the
use of control headers and deflnes the- data
streams for the session, Durlng the session the
control headers are used to select presentatlon
optlons w1th1n the profile.,
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(c)

(d)

Data and Command Transfer

The transfer of data and commands is governed by

the presentation services profile that has been

selected. Different session types use different
subsets of the total Ffunction list. |

Forms Management

Once a device has been selected using a control
header, the forms management on that device is
controlled using other control headers. This
includes: ' »

- forms mount
- electronic forms control load
- train mount
- copy functions
which are features of many line printers.

For text processing, device control codes can be
made common for the network. The presentation
services FI.FMD scans each RU to locate the
control codes and then processes themQ ‘It is
possible to control line formatting, word
hyphenation, page formatting, etc. remotely. It
is also possible to leave all formattihg'to be
performed by the receiving presentation services
FI,FMD, thus permitting different numbers of
characters per line and lines pér page in
different devices., Whichever distribution of

control is adopted, it is carried out within

presentation services,
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‘For any output dev1ce an address space is used for

the creation of thevlmage. A degree of deVice
independence can be obtained by thinking in terms
of a logical presentation space that is not tied
to physical size or characteristics, the same
logical presentation space can then represent

different types of. devices. .The 1ogical ‘presenta-

tion space must have a defined extent in each
dimension but doées not define such things as char-
acter size, line spacing, or page size., Because of

this factor, a given loglcal presentation space

‘can be transferred to physlcal images of different
sizes on different devices. Figure 2.2.,2.2.1-1

illustrates a simple logical presentation'space
for alphamerics; the co-ordinates ‘are columns and

lines rather than units of measuremento1

Different devicesimay‘Usé“the same; or a different,
logical presentation space. They might use the.
same typeﬁof”logical‘presentation'space with.
different"extents, or possibly a combination of
different logical presentatlon spaces.

Presentation servzces would first map a given RU
chain to a logical presentation space suitable for
a class of devices, and then apply a final trans-
form to suit the particular dimensions of one

device. Paging and scrolling could be used to map-

a large logical presentation space onto a smaller
physical presentation space.
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Fig. 2.2.2.2.1-1 SIMPLE PRESENTATION SPACE
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(e)

The transformation. of an RU chain to a logical.

presentation space can be 1mplemented at either
end of the sess1on. The sending presentatlon
serv1ces FI FMD may elther.__

- transform the fleld formatted appllcatlon datah

to a byte strlng w1th embedded fleld dellmlters
addlng formattlng control characters wher
necessary, or '

- transmlt a fleld formatted ‘RU chain to the

'destlnatlon presentatlon serVLCes FI FMD,
together w1th a header ldentlfylng the format of
_‘the data. ) ’

~ In the first case the receiving presentation
'serv1ces FI. FMD wrltes the data'to the

presentatlon space whereas in the second case the

receiving presentatlon serv1ceS~FI .FMD must have a

predeflned format transform. If processxng power

is avallable at the remote site,  the second

alternative is more attractive because

~'the‘data'transmitted is’redUCedm
- response time may be improved
~ host cycles are off-loaded

- host appllcatlon programs and appllcatlon sub—f
systems become more lndependent of ‘the charac—

terlstlcs of the dev1ces to whlch data Ls sent.

Control of Operation

The type of operation is dependent upon the LU

type and may be.primary-secondary or peer—peerg In
most cases control headers are used to control the
communication states. ' . '
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2.2.2.2.2 Virtual File Service

Access to remote data objects is provided in SNA by the
use of an application program interface,vwhich hides
the 1ocation of the data objects from the application.
The épplicatién‘s reqdest for access to a data object
is shipped to theisite of the data object, where it is
executed. This procedure is shown in figure
2.2.2.2.2-1. The data management operations required
can be performed using control headers. permitted
data set organizations include: - '

- sequential, providing séquential access to all

records

- addressed direct, a relative data set using a record

- number for retrieval

~ keyed direct, a relative data'set‘usinq a key for

retrieval

- keyed indexed, an indexed data set using a key for
retrieval ' '

An LU uses control headers to create and modify these

data sets. Changes can be performed on a record or a
group of records. In addition, the use of several
control headers aIlOw the LU to send and receive status
information about the data set,
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In some cases more than one control header can be used

to perform an operation. One header can define the
operation to be performed, while another tells where or

how to perform. it.

The correspondeﬁce with functions defined in the ISO

Model is as follows:

(a)&(b) Encoding/Decoding Internal/External Attributes

(¢)

(4)

This information is passed between LU's in the

form of'status information.

Formatting Virtual Filestore Commands
The file commands are formatted according to
standard rules. These commands are independent of

particular implementations and presentation ser-

vices will, if necessary, provide the translation
between these common forms and_forms that are
understood by particular end users.

Communication of File Data and Commands

The commands are transmitted in stahdard formats.
The data will be transmitted according to the file
organization in a standard form, This is dependent
upon the data stream profile defined in the
control header. »
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2.2.2.2,3 Job Transfer and Manipulation Service

Complete remote job entry services are prov1ded whlch
include: ' L ‘ '

- Translation of multiple I/O streams at the same time.
These are transmltted on multlple sesSlons, one

session per active stream.

- Establishment of sessions_direétly between the batch
applications RJE spooling sub-system (an LU) and the
remote jOb‘entry terminal. This evoids the\proceSSOr
overhead requlred to use spool to spool transfers to
connect the termlnal and the appllcatlon S . spool LU
through intermediate spool file LU‘s.

-~ When the terminal'supports it,;multiplejeopies of the
output can be created‘frOm’a single transmitted copy.
This can proceed automatiqally, under the.cohtrol~0f
the.copies parameter on the procesSor'S~jdb control
statements, or, it can be done under the control of
the termlnal operator°

Flgure 2,2:.2,2.3-1 shows how ]Ob entry systems can llnk
together in an SNA network. ‘

The correspondenCe,with_fundtions defined in the_ISO

Model is as follows:
(a) Control of Record Structures and Devices,

Device control and record structure commands are
sent using control headers.

1
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(e

Command Formatting

Management, access and Job commands are converted '
. to standard. format control headersa. Thls ls,a
_.special case of flle transfer.

Data. Formatting

The data wrll be converted to a standard structure
before it is transmitted, Thls is a spe01al case‘

of file transfer,
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2.2.2.3 Functions at the Session Layer Boundary

SNA does not define the protocol for the interface
between the function interpreters for function=mahage-
ment data (FI.FMD) and the data flow control/trans-
mission control laye¥r (DFC/TC), as this may vary

between different product implementations. 'The FI.FMDs-

(corresponding to the ISO Presentation Layer) must
however pass certain information to the DFC/TC's
(corresponding to the ISO Session Layer) that defines
those functions required from the lower 1eVeis that are
'visiblevto'the FI.FMD's. This information may be from
'the NAU Services Manager (corresponding to the ISO
Application Layer) or from the FI.FMD's themselves.,

The selection of a presentation profile, or LU type, in
itself restricts the functions that may be used at the

lower levels. Usage fields further qualify the
. functions that are not part of the profiles,

' 2.2.2.3.1 Session Establishment

The session establishment request is made by the end
user., The NAU Services Manager passes the request to
the half-session, which corresponds to .the Presentation
and Session Layers of the ISO Model. The FI.FMD's
supply a presentation services profile which, if
acceptable to the correspondent partner, will define
the pfesentatioh éervices to be used. This is passed
to the DFC/TC layer and is used as. input to the'layér's
establishment procedure, as the presentation profile
- restricts the choice of session services. The DFC/TC
‘layer‘then supplies its own profiles, to correspond
with the presentation profile, and to be accepted by
" the session partner. '
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2.2,2.3.,2 Class of Service‘Requests

Network users are able to select a class of service for

each session as it is started. The c¢lass of service.

name is used to assign performance parameters to the

session. These parameters determlne the transmlsslon'
priority for the session, the avallablllty of the

network and some of the securlty provided for the

session,

The transmission priority will identify a particular

transmission group, which may consist of one or more -
~virtual routes through the network. The transmission

group schedullng algorlthm detects errors that occur on

a given llne in the group and coples affected packets

over onto another line in the group.' This copy-on=
error-algorithm_ensures that- the transmission.group
will successfully transmit all packets routed over it,
as long as at least one of its lines: remains in

service. The duplicate packets that can be created by

this copy operatlon are detected and dlscarded at the
receiving side of thevtransm1s51on group.

The availability of the network is increased by the]

selection of alternate routes with the class_cf service

name, during session establishment and at session.

restart. Sessions that do not require increased
availability can use a class of service that does not

specify any alternate routes, or, that_specifies‘fewer-

alternate routes than are actually configured. .

Security for the session may be enhanced by the selec~-
tion of a class of service that causes the session to
be assigned to physically secure routes.
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"2.2.2.3.3 Optional Facilities Requests

Any optional facilities ‘available w1th1n the lower
layers that are visible to the FI. FMD s and the NAU

Services Manager will be requested by the applxcatxou_"

when required, This request w1ll be passed to the

DFT/TC layer as control parameters for the

establishment of the session.

2:24243.4 Sesgion Termination Requests

Normal session termination is requested by the end
user. The NAU Services Manager passes the request to

the half sess10n which carries out the approprlate.

termination procedures. The FI. FMD's will ' ‘pass to the

DFC/TC layer.the termlnation~reéuest-which includes
indicators to show what type of termination is required

- orderly, immediate etc.

2,2.2.3.5 Control Data
Commands generated by the FI.FMD's are passed to the
DFC/TC layer in the form of control RUs, with no

control headers, containing only the command.

2.2.2.3.6 Transformed Data

Data output from the FI.FMD's, for transmission, is in

the form of RUs which may contain control headers if
required by the presentation profile used. o
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2.2.2.3+7 Data Transfer Mode Request

The data transfer‘mdde is requested at-session estab-
lishment and may be defined by the.ptesentation’pro—.
file. N o . : ‘ '

2.2°2Q3L81“Flow‘TYbe>Réquest‘

Data requests, some command requests and their
respective responses are sent by normal flow between
half sessions.  Selected command requests and their

responses use ekpéditediflow between half sessions.

The FI.FMD's must identify to the DFC/TC layer which of
the ‘RUs that are to be transmitted require the

expedited flow.



2.2.3 DEC - DNA Functions. and Protocol

Functions within the Presentation Layer of the~ISO
Model -are performed by the Dialogue Layer of DNA‘using
the Data Access Protocol (DAP). DAP provides standard-
ized formats and procedures for accessing and'passing
data between & uset process and a file system existing

in a network environment.,

2.2.3.1 Punctions Within the Layer

The functions provided by DAP that are defined by the
ISO Model as belonging to the Presentation Layer are as
follows: ) ‘

- session establishment.

- selection of initial presentation options
- renegotiatioh of options during a Session
- transformation of transmitted data.

.= purge of gession

- session recovery

- provision and use of an expedited flow

~ session termination

These functions are described in more detail in the
following pages.
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2.2,3.1.,1 Session Establishment

The originating prbcess issues a connect initiate_com—m
- mand requesting the creation of a logical’link‘te_the
DAP érocesstat the destinatiovntrio_d'eo This,request_may

specify an. actual process name or the generic DAP

object type.

Following link establishment the DAP processes exchange.
configuration messages to determine the initial presen-
tation options to be used, This conversation also -

establishes system type and deneric system capab:.ln.«-=
ties. ,

2.2.3,1.2 Selection of Initial Presentation Options

The presentation options are selected by identifyihg_

system type, protocol Versionland<generic capabilities:

- system type, which is used when it is hecessary to
know . the type of both the operatlng system and the
file -system at the other end of the- llnk°

- protocol version, which is used to identify the DAP

' version used at each end of the link..

-~ generic capabilities, which is used to determine the

type of file support offered by a femotevsystem‘

without resorting to trial and error techiques.

2.2.3.,1.3 Renegotiation of Optibns During a Session

The configuration messages_exchanged_sfter:link estab~
’lishment; to select the initial presentation‘optibns,

may be exchanged in the middle.of a.session; This is
done to start a different access when diﬁferent
presentation options are required from those currently

being used.
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2.2.3.1.4 Transformetion of Transmitted Data

DNA suppdrts several different record formats and
attributes, but not all systems allow all of them.
Transferrlng data between systems using dlfferent record

formats and attributes will sometimes require conversions.

123

All COnverSLOns must be done by the acces51ng Luser)t

process and not by the accessed (server) process.

Any conversions not supported by DAP must be carrled out by
the appllcatlon process.

2.2.3.1.5 Purge of Session

Purge of session may be initiated, by either ‘dialogue

process, by issuing an abort command:which.will always -

complete successfully.

2.2.3.1.6 Session Recovery

When an error is detected, recovery functions are available
to restart the session from the previous correct message.

2.2,3.1.7 Provision and Use of an Expedited Flow

Any interrupts generated by DAP, or by the end user, are
transmitted via the interrupt sub-channel, corresponding to
“the expedited flow defined by the ISO Model.

2.2.3.1.8 Session Termination

For normal session termination the data is first terminated

and then the disconnect request is issued.
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'2.2.,3.,2 End User Services

The three types of end user services con51dered 1n the

ISO Model descrlptlon ares

- virtual terminal service
- v1rtual file service
- job transfer and manlpulatlon serv1ce

The data access protocol version 4.1 is specifically'
designed for remote file access via a file system
resident in the remote processor,' Unit record‘devices'
and terminals cah‘be accesSed'if'supported by a~file_
system. When unlt record dev1ces and termlnals are
supported by a file. system in a dev1ce—1ndependent
manner,.the dev1ce,control features are not supported‘
by DAP. ) S |

As all nodes of a.DNA_ﬁethrk are processors, the only
way a terminal can use the network is througﬁ an
application,'qr control program, in’iﬁs local

processor. The terminal itself does not support DNA,
The virtual terminal service, as described by the ISO

Model, is not provided by DNA.

The.virtual file.service‘and the job transfer and
manipulation service, as described by the ISO Model,
are considered in the following sections. .



2.2.3.2.1 Virtual File Service

The data access protocol permits remote file access

independently of the I/0 structure of ‘the operatlng
systeim being accessged.

Data access protocol performs the folldwing functions
defined within the Presentation Layer of the IS0 Model.

(a)&(b) Encoding/Decoding Internal/External Attributes

Information'concerning'the internal and external

attributes of a file (as defined by the ISO Model)

(c)

(d)

are exchanged using attributes messades, These

provide information on how data is being struc-
tured in the file being accessed. It includes
information on file organization, data type,

format, record attributes, record length, size,

dev1ce characterlstlcs, and securlty.
Formatting Virtual Filestore Cdmmands

All remote file access is peformed using standard
control messages. These define a set of functions
that are'independent of particular systems. The
data access protocol will convert file commands to

these standard formats.

Communication of File Data and Commands

The commands are transmitted in the stahdard for-
mats. Data is transmitted in data messages which
are sent along data streams established using the
control commands. Transmitted data, within the
data message, may be in any format subject to the
general file organization constraints imposed by
the data access protocol.
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2.2.3.2.2 Job Transfer and Manipulation Service

-

The data access protocol includes éommandS’fbt'the
transfer and subm1551on of flles to'a batch proce551ng
facility or command 1nterpreter. ' '

A command file will be transmitted as a temporary file,

together with an instfuction.thatﬁinforms the receiving

system to submit the temporary file to the batch job

processing facility on access completion; i.e. after

the whole file has been transmitted and stored
successfully. The file may be deleted, followihg
execution by the batch facility, if 'requ'ired . The JCL

WLthln the command flle must be ‘that of the remote

processor.

TheffunctionS'defined’within the IS0 Model Presentation

Layer, to support the jdb tranéfer and manipulation
service, are not available within-the data access
protocol as the job transfer- serv1ce prov1ded by DNA is
a special case of flle transfer.
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2.2.3.3 Functions at the Session Layer Boundaty

The data access protocol must provide the netwotk

services protocol (NSP) with informatiOn'it'reqUires
to complete the transmission. The types of data
passed across this boundary are described in the

following sections, categorized as within the ISO Model,

descrlptlon.

2.2.3.3.1 Session Establishment Requests and Responses

The end user initiates the session establlshment. The
data access protocol converts the session establishment
request into a link establishment and conflgutation
dialogue. -Only link establishment‘information is visi-
ble to NSP., The c0nfiguratien messages are passed- to
NSP as data messages. | R

2.2.3.3.2 Session Termination Requests

The end user initiates the session termination. - The

data access protocol will normally convert,the session
termination request into an access completion and link
termination dialogue. Only the ‘link termination dia-
logue information is visible to NSP. 'The;acqess

completion messages are passed to NSP as data messages.

2,2.3,3.3 Control Data

Control information generated by DAP is sent either as

control messages, which are passed to NSP as data
messages for normal transmission, or as iﬁterrupts,
which are visible to NSP as they are sent on the
interrupt sub-~channel,
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2.2,3.3.4 Transformed Data

Any data for transmission will have passed»through.any

conversion routines required at the sending node before .
passing to the NSP, If a conversion is required at the

recéiving node, it will be done after it has passed
from NSP to DAP. ‘ '

2.2.3.3:5 Flow Type Requests

The data transfer mode reQuired for a particular mes-

sage is predefined by the meSsage'type° ~The message
type information is passed. from DAP to NSP.
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Segsion Layer

Executive Summary

The combined functions of the data flow coritrol and
transmission control layers of SNA have been found to

‘correspond closely to the functions defined within the

Session Layer of the ISO Model. In.parﬁicular the
following corréspondences could be made: '

- dialogue management funéﬁions, defined by the IS0
Modél, are provided by data flow control in SNA. The:
full-duplex and half-duplex states described in the
‘IS0 Model are provided. The special requirements for
half-duplex communication are provided in SNA by the
use of two types of half¥duplex modé; The one way
dialogue described by the IS0 Model is, in SNA; a
special case of half-duplex. '

- data delimiting functions, defined. by the_iSO Model,
are.provided by data flow control in SNA. 'The basic
information unit defined within SNA corresponds to
the session service data unit described by the ISO
Model. The quarantine service described by the IS0
Model is provided by the data flow cbntrol‘of'SNA,
using chains. Additional flow controls are provided
on these chains by defining request and response
modes. The session interaction unit defined by the
IS0 Model is équivalent to a bracket as defined by
SNA. Other units defined by the IS0 Model are noﬁ
visible to this layer of SNA. ‘




~ session establishment and context-management fuhc#

tions, defined by the IS0 Model, correspond ‘to -
s1milar functiOns prOVided by the function

interpreter for session control, in the transmiSSion
control layer ‘of SNA°

- session release functions, defined by the ISO’Model,

are provided by the function interpreter for SeSSlonA

control, in the transmiSSion control layer of SNA.

These‘include normal session release, session abort

and the ability to quiesce the session.

A direct correspondence cannot be - made: between the ISO
Model and SNA . for the folloWing functions.

- Session recovery, Althocgh SNA provides fUnctiohs to

set the session to a-defined'state, the'use'of check~-
pOints as defined by the IS0 Model is not prOVided by
SNAo )

- Session»mapping, The mapping of session conneCtions'
onto transport connections as defined by the ISO
Model is not fully supported by SNA. 'The specifics

of SNA Virtual routes are not available at this
time. '

- Session identification, The twoAidentifiers defined

by the ISO Model do not correspond directly to. the
‘session identifiers used by SNA. " ’

The Session Layer'functions defined by the iSO"Model
correspond to functions provided by the,network ser-
vices protocol (NSP) of DNA. 1In .particular the

following correspondences can be made:
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- session identification, defined by'thé 180 Mddél,
requires»the provision of two identifiers; .a session
identifier, which is equivalent to the link identi-
fier used by NSP, and a global identifier which is
equivalent to the remote node identifier used by NSP.

- session release functions, defined by the IS0 Model}
are provided by NSP. These include normal termina-
tion and abort. '

-~ data delimiting functions; defined by the ISO Model,
are provided to some extent by NSP. The data'seg~
‘ment, defined within DNA, corresponds to the session
services data unit descrlbed by the ISO Model., The
quarantlne service, described by the ISO ‘Model, is
provided‘pattly by‘theiNSP layer and partly by the
hlgher layers. The dialogue message of NSP, . is
equlvalent to the guarantine unit defined by the ISO‘
Model. Other units defined by the ISO Model. are not
vxslble to the NSP of DNA.

A direct correspondence cannot be made between the ISO
Model and DNA for the following functions: '

- Session Establishment and Context Management,

Although NSP allows for some negotiation'of session
options, no provision is made for the negotiation of
higher level protocols. This is because each node
within a DNA network is a processor and will
implement specific high level protocols that are not
visible to NSP. o
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- Session Recovery Funétions( ThOSe'provided by_NSP are
based on a segment ackndwledgeménﬁ scheme'whiéh
allows a session to. be .restarted at the last valld
segment transmlttedo The defined staue and

' checkp01nts specified by the ISO Model provide a more :

complete recovery mechanlsmo

-~ Session Mapping, The mapping:of'Session connections
onto transport connections as defined by the ISO

Model is not supported by DNA.

- Dialogue Manaqement Functions, Those defined‘by'the

13S0 Model are not'supported by NSP. The NSP layer

prov1des to the hlgher layer a full duplex data £low
and provides a separate flow control for transmltter

and receiver operations.. Flow conLrol is conSLGered
in more detall -in" the DNA sub—sectlon,

The functlons prOV1ded by SNA correspond mdreaclosely
to those of the IS0 Model than do those of DNA.: The
session identification provided by DNA is .closer to

that defined'by the ISO Model than that used by SNA. -

Both SNA and DNA do not prévide‘the complete mapping of
se5510n connectlons onto Lransport connectlons for data

exchange°

Detailed descriptions ofbthe functions provided by. the

150 Model, and the functlons and protocol of . SNA and'

DNA, are contalned in the following sub=sections.
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2.3.1 ISO Model Description o

2.3.1.1 Functions Within the Layer

The Session Layer provides session administration

services and the control of data exchange.
The functions include:-

~ session establishment
~ context management

- session identification
-~ session recovery

- session release

~ session mapping

—'data delimiting

- dialogue management

These are described in more detail in the following

pages. .

2.3.1.161 Session Establishment

The establishment request is received from the higher
layers. The Session Layer provides selection mechan-
isms to determine the initial session protocol options
to be used during data transfer. -

133




S S8 S o) A ) 8 a8 N o
i g

Al

2,3.1.,1.2 Context Management

Supports the negotiation of -the high level protocol to
be. used at .the Presentation Layer. This includes

- identification of high'level‘pfotocols¢

- negotiation of high level protocol-including
rehegotiation during a session and the usefOEEa
default when no négotiatioh takes placé; N

= dyhamic¢. gspecification of session layer protocol

| attributes; ' '

= authentication,

2:3,1.,1.3 Session Identification

The session entity: provides .the présentationwentity with two

identifiers:

- a session identifer which the presentation-entity uses to
refer'toﬁthejSession.during data.transfef;,ngu o
- a global identifier which is unique within the open

system.,

2.3.1.1.4 Session Recovery
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The session recovery functions support the

presentation-entities in re—establishing hormaleperation

after a failure of session services. . They include:

- functions to set the session to a defined state;
- functions to synchronise on the previous checkpoint.




2.3.1.1.5 Session Release

The session release functions allow the Presentation
Layer to perform purge operations, involving session
abort, and normal termination which releases the

session in a non-destructive way..

2.3.1.1,6 Session Mappihg

Involves the mapping of a session connectioh onto a

transport connection, This may be done in several

ways:-

- one transport connection supporting . several conse-.

cutive sessions;

- several consecutive transport connections supporting
one session; ' ' '

-~ several simultaneous sessions on'one'transport

' connection; ’ | A

- one session supported by several transport connect-
ions simultaneously. ' '

Figure 2.3.,1,1,6~-1 diagrammatically represents these
mappings. ( '

2.3.1.1,7 Data Delimiting

There are several ways to group data for transmission
between two presentation entities into data units.
They include:-

- session service data unit, is the logical unit of
user data exchanged between session users .and the

session service;
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~ quarantine unit, consists of one or more session
service data units which are only meahingful if all
of them are available. If the Session Layer_is
- providing the quarantine service, then the data units
within the quarantine unit"afe not delivered to the
Presentation Layer until all of them are available.
If the quarantine service is provided by the
Ptesentation'bayerl then the Session Layer only
_provides recognition and tfansmiaSion of quérantinev”

‘unit delimitersd.

-« quarantine unit cancellation, allows for an
incomplete quarantine unit to be ignored. If the
Session Layer is providing the gquarantine service,
then the data will be purged'without’consequence to
the Presentationvhayer. ‘If the guarantine service is
left to the Presentation Layer, then the Session
Layer simply transmits the,cancellation_request.

-« gession interaction unit,.consists'Of-onegbr more
quarantine units, is used by-preSentaﬁion—entities to
control whosge turn it is to perform certain
functions. The session interaction unit delimiter
"activates interéction‘control hechanisms,to perform
the transfer of turn in an. agreed upon way.

~ recovery unit, consists of one or more session
interaction units, is defined and managed by
presentation-entities for the purpose of recovery
(rollbaék), which is supported by the session
services. -
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commitment unit, consists ‘of one or more:récoVery'

units, .is defined and managed by presentatibn—
entities for the purpose of commitment. When a
commitment unit is terminated no- prevxous dlalogue

" from the SeSSlon is recoverable.

»3,1.,1.8 Dialogue Managemeht

The SeSSlon Layer supports the following types of
interaction: ' '

two way simultaneous, allows both presentation

entities in the session to send and receive at the

same time.

two  way alternate, allows the turn to -alternate
between the two partners, the three requirements for.

managing this interaction being:

(i) when'the session~is established it isfnecessary

- to -establish who has the-firSt turn.

(ii) When a'change of turn is needed the sender must
be able. to indicate to the receiver that he may

now send

(iii) The receiver must also be able to indicate to.

the sender that the receiver wiShes\to send .

‘The turnover may take place ln .an orderly

manner or on demand. " The recelver may only

send chtrol.informetlon over the expedited
data flow route. |

- one way, allows one presentation entity tq always be -

sending and the other to always be receiving.-
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2.3.1.2 Functions at the Presentation Layer Bdundary

At the boundary of the Presentation Layer and the
Session Layer, the Session Layer passes received
information to the Presentation Layer. This includes
the following: '

-~ session establishment requests/responses;
-~ ¢gontrol data;

- identifiers;

- session failure/redovery information;.
- session release: information;

-~ data for transformation;"

- data grouping information;

-~ data transfer mode indication.

These are dealt with in greater detail in the following

sections.

2.3,1.2.1 Session Establishment Requests/Responses

The session establishment requests and responses are

delivered to the receiving presentation-entity after

passing through all the lower layers.

2.3,1.2.2 Control Data

Control information, for’Presentation Layer functions,
is delivered to the receiving presentation-entity after

passing through all the lower layers.
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2,3.1.2.3 Identifiers

The session—entity_providestthe presentation-entity
with a session identifier, Which is used to tefer to
the session ddring data transfer,,an&-a.glebal
identifier,'which is unique within the'open syStem

environment and 1is used for management purposes such as

dlagnostics or aecohntlng.

2.3.1.2.4. Session Failure/Récovery Information-

When session services fail the session recovery

services are invoked. These support the presenta-

‘ tion-entities in_reéestablishingnthe normal operation

" of the session,

2;3,lg2;5 Session Release Information

The Session Layer  interacts w1th ‘the PresentatLOn Layer,
durlng,sesSLOn release, to release the sess1on in an

“orderly and. nOnadestructiVe fashion. .SeSSlon release

1nformat10n will also be provided to the: Presentatlon
Layer after an abort request has been actlonede. ‘

2:3.1.2.6 Data for Transformation

Data from the sendlng presentatlonmentlty is passed to
the receiving presentatlonmentlty after pass1ng through

all the lower layers, this data w1ll then be trans-

formed by the half set of selected presentatlon-
‘services in the receiving presentatlon—entlty.,
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2.3.1.2.7 Data Grouping Information

Quarantine unit delimiters will be passed to the
Presentation Layef if it is providing the quarantine
service. If the quarantine service is provided by the
Session ﬁéyér;‘then-this‘is transparent to the
Presentation Layer. ‘ o
Grouping information doncefhing interaction units,
‘recovery units and commitment units will be passed to

the Presentation Layer by the Session Layer.

2.3.1,2.8 Data Transfer Mode,IndICation'

Information concerning the type of transfer mode to be
used, and'control,information concerhing that transfer
que, will be passed between the Session Layer and the
Presentation Layer. The data transfer will take place,
over the norma; flow routes, according to the rules of
the transfer mode being used, and control information
will be sent along the expedited flow. routes.
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2.3.2 1IBM - SNA Functions and Protocol

The Session Layer of the ISO Model corresponds to the
Data Flow Control and Transmission Control_(DFC/TC}_A'_

layer of SNA.,

2.3.2.1 Functions Within the Layer

The- functions defined by  the ISO Model as being w1th1n

the Session Layer are performed by two layers w1thin'-

SNA., These are:

= Data Flow Control, which is involved- in,

- dialogue management
- = data delimiting- .
- Transm1551on Control, which is involved in,
- SGSSlon establlshment
- context management
- Seseion recovery .
- session release
- = data exchange
.- session 1dent1f1cation

2.3.,2,1.,1 Data Flow Control (DFC)

The function of the data flow eontrol layer is to eon-
trol the £low. of - ‘function management (FM) data requests

and - responses between function interpreters for. func-
‘tion management data (FI. FMD) pairs w1th1n seSSLOnso‘

Data flow control»handleslonly FM data and DFC
requests; network control and session_control requests

do not flow through DFC. This means that DFC is not’

involved with session establishment, but relies on the
FI.FMD to provide the parameters defined,‘during

‘session establishment, for flow control. DFC is also
not concerned with context management,‘seSSion?
identification, session recovery (other than to requestvt
shutdown){ session release (other than to qu1esce_

normal data flow), or data exchange.
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DFC can therefore be looked upon as.a front-end
process, within the DFC/TC layer (corresponding to the

ISO Session Layer), which is only used during normal
data transfer. This is shown in figure 2.3.2.1.1-1.

The functions provided by data flow control may be
better'described by first cénsideting its structure.
Figure 2.3.2.1.1-2 is a structural overview of data
flow control. o '

Data flow control includes the following proEodol'

machines:

- DFC.SEND, handles sending of requests and responses;

- OPEN-CHECK,Q-CPMGR-RCV, handles dequeuing of requests

and responses from the Q-CPMGR~-RCV queue in.

A,transmissionchntrol;
- SESSAD.DFC-INITIALIZE, initialiZes, at the activation
of each session, information used by DFC (from the

FI.FMD's);

~ SESSAD.DFC-RESET, resets all DFC finite state

machines and correlation tables;

- DFC FSMS, lie in the réset hierarchy;

DFC.RCV, handles feceiVing,of requests and respbnsesf
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Fig. 2.3.2.1.1-1 DATA FLOW CONTROL WITHIN THE SESSION LAYER
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Fig. 2.3.2.1.1-2 DATA FLOW CONTROL STRUCTURE OVERVIEW
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CORRELATION‘TABLES,tare_used for correlating

responses and requests: Enforcement of proper

response sending and receiving, requires the use of
these tables. The.four tables used by DFC are for

- expedited flow received requests
- normal flow received requests
n_expedlted flow send requests A

- normal flow send requests

The receive correlation tables are used to correlate
received requests with sent. responses on. the. separatett
flowso The send correlatLOn tables are used to_

correlate sent requests with received responses.

DFC controls-the»folloﬁingi

- Dequeuing from the Q-CPMGR-RCV queug, when a

Q-CPMGR~RCV "qQueue exists, all_receiVed requests and

responses (that are queued)-ére received froﬁ'
Transmission~Control,into the. DFC laYer by dequeuing

them from thatqueue° "This function. is performed by
the OPEN~CHECK. O—CPMGR—RCV routine.

Correlation of requests and. responses, DFC correlatesu

responses with their associated requests.
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- Normal-flow send/receive modes, which are full-
duplex, half-duplex contention, and half-duplex
flip-flop specify a particular form of co-ordination

between_sendiﬁg and receiving of normal-flow requesﬁs'

and responses. DFC checks that this is done

correctly.

~ Request and fesponse control modes, immediate and
delayed request/response modes are enforced by DFC.

- Chaining, which is enforced and checked to provide a
means of sending or receiving a sequence of redquests
as an error recovery entity. ' ' '

- Brackets, which are enforced to provide a means of

sending or receiVing a sequence of chains as a
delimited transaction entity.

- Quiesce/shutdown processing, the normal-flow traffic
may be suspended using various DFC requests; DFC
enforces suspension rules following quiescing or
shutdown of the normal flows. |

- Request/response header formats, DFC enﬁorces correct
header parameter settings for data and commands. -

The data flow control of SNA provides functions corre-
sponding to the dialogue management and data delimiting
functions of the ISO Session Layer. A detailed
description of the functions and protocol sub-sets used
is contained in the following pages:
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_‘(a)

Dialogue Managemeht

The DFC.SEND and DFC,RCV protocol boundary with

FI.FMD will support full-duplex or half-duplex

mode. One-way tfansmission is a special case of

half-duplex mode in which the turn never changes
from the first sender. The send/receive mode is

" determined during session establishmenta, It is
completely independent of the transmission modes

at the link control level.
(i) Full-Duplex (two-way simultaneous)

The primary and secondary half-session

DFC.SEND and DFC.RCV‘protocolAboundariés‘

- with FI.FMD are full—duplex.\'The normal-
flow request and response flows in each
direction are independent. Any correlation

‘between flows. is done at a level of control .

.above Ehat\supplied by'DFC}
(ii) Half-Duplex (two-way alternate)

The4turn‘alternates between thé two
_paftnersa Each half~séssion has a half-
duplex DFC.SEND and DFC.RCV protocol
boundary with FI.FMD, There ate.twq ways of

controlling the change of turn

~ half-duplex flip-flop"
-~ half-duplex contentidn

In half-duplex flip-flop mode there is somé~
‘variation in the techniques depending on

whether bracket formats are also being:used.
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Half-duplex flip-flop (not using bracket

formats) - at session activation one

half-session is designated'first sendér and
the other first receiver. The sender issues

normal-flow requests and the receiver issues
responses. When the sender completes its

transmission of normal-flow requests, it

transfers control of sending to the other

half-session by setting a change direction

indicator on the last request sent.

ot e porate: et e e it i S et B

formats) - 4t session activation one half-

session is desighatedlbidder and the other

first speaker. ‘Using bracket formats with

half-duplex flip-flop mode requires a

synchronization between the two half-

sessions. When between brackets each half-
session is in contention state - either may
send. The contention winner is always the
first speaker. When not between brackets,
the half-sessions use the technique
described for half-duplex flip-flop not
using brackets. Brackets are further
described in (b) Data Delimiting. ‘

In half—duplex'contedtion, at‘seésion
activation, one half-session is designated
the contention winner and the bther the
contention loser. Initially both winner and
loser are in the contention state and either

one may independently begin sending normal-

flow requests. Normal-flow requests arri=-
ving at the loser, if it is sending, are

queued. Normal-flow requests arriving at
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(b)

the winner, if it is sending, may be
temporarily queued or may be rejected with
an appropriate negative response. Valid

normal-flow requests, arriving at a non

sending half-session, place the half-session
in a receiving state, The cOntention‘lOSer
reverts to contention state after sending or
receiving_the last request of a'chainn
Chains are further described 'in (b) Data
Delimiting. On reverting to the contentlon

state a contentlon loset, or a contentlon

winner that queues received normal-flow
requests, may dequeue any requeeteeland
respbhses) Contention can be avoided by
the use of a change direction 1ndlcator.

Data Delimiting

Data flow control allows data to be grodped in

several ways. They include:

(i)

(ii)

Basic information unit,. which is the logical
unit oﬁ?user_data exchanged betWeen‘ghe
half—sessions,,flt includes the‘request
header which is generated by.transmisSign
control:using parameters supplied by data
flow control. It is equivalent to the

session service data unit defined by the ISO

Model.

Chaining, which provides a means to send
(and receive) a eequence-oflrequests as one
entity, and to manage the recovery of the
chain as a unit if necessary._ A chain
consmsts of a sequence of one or. more
requests with the follow1ng propertles.
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- the RUS belong to the same flow
'~ the RUs are all requests

- the first RU in thé chain is marked. with a

"'begin chain' indicator

- the last RU in the chain is marked_with an

'end of chain' indicator

~ all other RUs in the éhain are marked with

a 'middle of chain' indicator

The proper chaining of requests is enforced
for each half-session by DFC.SEND, and the
checking of received'requests for proper
chaining is provided for each half-session
by DFC.RCV.

Each response and éach expedited request is

a chain containing only one RU which is

marked as both 'begin chain' and 'end of

chain' ..

Chains are further defined by the responses
required for them:

- no-regponse chain, in which each request
is marked no-response ;

- exception-response chain, in which each
request is marked exception-response

- definite-response chain, in which the last
request is marked definite-response.

148 -




149

The choxce of the request/response mode for
each RU in the chain is 1ndlcated by settlng
Form of Response Requested bits in the
request/response header° The recelver of a

" chain only needs to examine these bits in

the last request of a chain, or in a request
in error. In addition,_the Form of Response
Requested bits, 'in the last reéueStAin a
chain, need be examined only when the’
haif«seSsion actiVation_parametet'indicates

" that both‘definite-fesponSQ and

exception-response chains may be received.
If only one type of chain response ‘will be
received, then the settlng of the Form. of
Response Requested‘blts on the last response
in the chain_mey be assumed by the'feceiverl
without checking. | '

One of the data flow control functlons is to
pollce the adherence to the chain regula-
tions and the alert the hlgher levels to any
violations of these regulatlonso Thms‘1n~.
cludes checklng to ensure ' | |

:— proper sequence of 'begin chaln' "middle

of chain' and 'end of chaln'

- only the last element of a chain asks for
a definite response h

~ only one definite response received for
each definite response chain ‘




'SNA permits multiple codes for the definite-

response and exception-response. This means:

that it is possible to distinguish between
different types of definite—responses and
differentvtypes:of exception-responses. This
would be implementation'dependent;

To simplify implementation and to better
manage error reébvery‘situations,feVery
half-session issues request and responses
accbrding to defined control mode options.

"The request control modes used on the normal -

flows are enforced by data flow control.
The following request control‘modes are

defined:

- immediate request mode, in which all
request chains are sent under a single
constraint, that no‘request may be sent on
the lew by a given half?session when . a
previously sent definite-response request
is still outstanding on that;flow,

- delayed request mode, in which there are
no constraints on the sending of chains.

The response control modes used on the nor-
mal flows are enforced by data flow control.
The following response control modes are
definéd:
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(iii)

- immediate response mode, in which respon-
ses are sent in the order the reqUests are

,recelved, i.e. requests are processed and

responses issued on a firstéin{ first-out
basis. When a response to a particUlar
request is received, it means thatoall
irequests in the same flow sent be fore the
request that has been responded to, have
been processed by the recelver and their

responses, if any, have been sent,,

- delayed reSponse mode, in wh1dh responses
may be sent in any order. Ce

A chain, as defined Within‘SNA; is equiva-

_lent to the quarantine unit specified-in the

ISO Model. The quarantlne unit cancellatlon
as defined by the ISO Model is equivalent.to
the CANCEL command in data flow control.

This command is a single RU chain that is

sent along the normal flow and termlnates
the prev1ous partlally sent chaln w1thout

» .1nform1ng the FI.FMD (correspondlng to the

150 Presentatlon Layer)°

Bracket, which is a series of normal-flow-

‘request chains and their responses, eX-

changed in elther or both dlrectlons between

two half-sessions. The chains within a

bracket comprise a unit of work. The
bracket is delimited by thezFI;EMDs “but
data'fiow control enforces the bracket
exchange ‘rules. - These'rules allow
half~sesslons to contend for actlvatlng a
bracket, and asslst in resolv1ng the, race
condition ‘that can result from that

contention. The use of brackets is defined

during session establishment.
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A bracket is delimited by the use of a

‘begin bracket' indicator in the. first

request of the first chain and an ‘end
bracket' indicator in the first request of
the last chain.

If brackets are used in a séssgion then at

session establishment one of the halffl

sessions is spec1f1ed as flrst speaker and
the other as bidder. The first speaker has

the freedom to begin a bracket without

requesting permission to do. so. The bidder
must request and receive permission from the
first speaker to begin a bracket.

One of the fdllowing_bracket/termination
‘rules is specified for the session during

session establishment,

-~ conditional termination, in which bracket

termination is controlled by the form of
response requested (definite, éxception of
no-response) for the chain COntaining"end
of bracket'. '

If the chain requests a definite response
the bracket is not terminated until a
positive response is processed. A nega-
tive response to the last request causes

the bracket to be contlnued A negative

response to any but the last request in

the chain allows the optioh of terminating
or continuing the bracket. ' The sender of
the chain may end the bracket by sending
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CANCEL with end of bracket', or by endlng
‘the chaln W1th a request spe01fy1ng excep-

,tlon response or no-response. Alterna-.

tlvely the sender of the chain may .con-
tinue the bracket by sendlng CANCEL
w1thout 'end of bracket',-or by endlng the
chain with a request spec1fy1ng deflnlte

response.

If the chain requests exception response
dr no-response, the bracket is termlnated
uncondltlonally when the last request of
the chain that has 'end of bracket' in its
flrst request‘;s processed, .

- unconditional terminetion; in whichie'
bracket is terminated unconditionally when

the last request of the chain that has
'end of bracket' in its first request is
processed, regardless of the form of
response requested,

"No more than one 'begin bracket and one

'end of bracket' can be outstandlng from a
half-sess1ona

A bracket, as defined by SNA,‘is equivalent

to the session interaction unit spec1f1ed in

the ISO Model.
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Some of the data flow control options are selectable at

session establishment. 'Specific combinations of these
selectable options are known as functioh'managemeﬁt (FM)
profiles. These are fufther defined'by_the~FM usage
parameter settings. See figure 2.3.2.1.1-3 for. a
dlagrammatlc representation of the locatlon of the FM
profile and usage within the half- se551on. '

2.3.2.1.2 Transmission Control

The transmission control elements provide thrée,protoé
col machines for each locally supported half-session:

- conniection point-managér,'cbntrols”seqUenée‘number'
checking, pacxng, encipherihg/deciphering; foutihg‘
and other support functlons relatlng to the-
half-session flows. ' "

- function interpreter for session:dontrol, provides
session-specific support for activatihg and
deactivating half-sessionéy and for startihg}‘
clearing and resynchroniziﬁg session-related data
flows. -

- function interpreter for network control, pfovides
functions such as identifying sub-areas to which
routing has been interrupted. ' A

These protocol machines are interconnected as shown in
figure 2.3.2.1.2-1. The functions provided are
examined in more detail in the following pages:
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(a)

Session Control

Each function interpreter for session control sup-

ports functions related to session and data ‘traf-

fic actlvatlon, deactlvatlon and recovery. All

session c0ntrol requests and responses are - sent‘

via the expedited flow.

(i)

(ii)

Session Establishment-

It is the function interpreter for session
conrroi that manages the‘session'establish—
ment functions. This includes provision for
defining the FM and TC profiles and usages,
and also includes detalls of the pre-

‘sentatlon proflle and usage to be passed to

the FI FMD.  ‘This functlon corresponds to

the session establlshment descrlbed by the

IS0 Model Session Layer.

Context Management

The high level prot0cols to be used ‘are

identified durlng sess1on establlshment by
the presentation serv1ces proflle. This

_field contains a format indicator and an LU
“type designation, which together determine

the format and"meaning'of the presentation
services usage field. Predeflned LU .types
architecturally. determlne the follow1ng for

the sesslon.
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(iii)

- the mandatory and optional values allowed
for the FM and TC (Session) profiles and

usages.

-~ the usage of various controls, FM headers,

parameters, etc.
- the presentation services options.

The‘presentation services usage field sup-
plements the information specified by the

session profiles and usages by idéntifying

additional FM. options.

Negotiation of high level protocols may be
performed during session establishment to
modify the session parameters in a limited
way . '

Session Recovery

Either session partner can be responsible
for recovering from errors and unsuccessful
transmissions. Session establishmeﬁt
parameters indicate which parther'has the

. responsibility, and in some cases this

responsibility may. be shared.

Most half-sessions that have no éession
redovery responsibility begin recovery by
sending, from session control, a request
recovery command. The half-session data
flow control could request shut down if it
detects an error.
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(b)

The session control of the half—Seésion with

recovery responsibility may then,initiatE'

clearing of all data traffic, cancelling and

purging the current chain, or send a data RU

(without data) that specifies end of chain.

. Resynchronization after data traffic -has
been cleared is a function of the connection
point manager and is detailed in (b).

If the session cannot be reSumed:it may;bg
possible to start a new session where ﬁhe
previous session ended. ' | .

(iv) Session Release

The session release functions, provided by

the function interpreter for session:

control, allow for normal end.of session and

temporary end of session. Abnormal
termination commands are initiated in the

higher layers and are supported by the
session functions. '

Connection Point ‘Manager

The éonnéction point manager is responsible for

the data exchange functions defined in the‘ISO
Model Session Layer. SNA controls the flow of

data by the use of pacing and sequence checking.
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(i)

(ii)

Sequence Ndmbering

Sequence numbers, if used; are assigned by

data flow control to each normal-flow

request, and are checked in -the receiving

_half—session by the connection point mana-

ger. For the expedited flow, an identifier
is assigned to each request sent. Data flow
control assigns the identifiers to data flow
control requests, and the connection point
manager assigns the identifiers for other
requests.

I1f sequence numbers are not used on the nor-
mal flow, then identifiers will be used here

as well.

Resynchronization during recovery, relies 6n
the sequence numbers or identifiers to de-
termine3a point at which transmission may
re-start, whétheriin the same session or a
new session. '

Pacing

Pacing allows a connection point manager to

control the rate at which it receives

requests on the normal flow. If the pacing
option is to be used, it applies only to the

. normal flow and does not affect the expe-

dited flow. It is normally used when the

sending connection point manager 1s capable
of sending requests faster than the receiv-
ing connection point manager can pfocess
them. ‘

158




(iii)

The sending oonnection point manageér sends a
limited number of requests and then waits
until the:receiving connection point managder

Aindicates‘that it is again ready“to receive

before sending ‘another group of requests.
Request/Response'Modes oh Expedited Flow

The connectlon p01nt manager pollces the

control modes used for expedlted flow

requests and responses. Normally the . expe«
dited flow requests use lmmedlate request
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,‘mode -~ ho request may be sent on the flowi“'

(iv)

when a prev1ous deflnlte-response request is -
Stlll outstandings; and delayed response mode'

- responses may be sent in any order.
Cryptography
Sess10n level cryptography is an optlon

prov1ded bY.SNA, If it ‘is. selected,zthe
connection point manager enciphers all data

RUs being sent. and deciphers all data RUs"
received. The function may be mandatory, in

which all data RUs are enciphered, or selec-
tive, in which only those data RUs indicated
are enciphered. '




(c)

Session Identification

Each half-session denotéed by the half-session
identifier, HSID, has the structure shown in

figure 2.3.2.1.2-2. A session is uniquely identi-
fied by the pair of network addresses for the NAUs
engaged in the session. This pair of addresses is
called the session ID. The SID can also be used

to reference all of the va:iohs elements that are

part of a particular session.

The transmission control'profiie specifies which

transmission sub-system facilities will be used while

the session remains active. The ihformatibh specified
by the transmission control profile may be supplemented
by that from the transmission control usage field,
which is used to specify pacing parameters and maximum
RU sizes on the normal flow. See figure 2.3.2.1.2-3

for a diagrammatic. representation of the location of

the transmission‘control-prbfile ahd usage within‘the

half-session.
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2.3.2,2 Functions at the Presentation Layer Boundary

Both data flow control and transmission control interf'
face with the FI.,FMD's (corresponding to the ISO

Presentation Layer).

263.2f2°1 Data Flow Control

requests. The‘functionsrperformédAthatacorreSpOnd to
those described. in the ISO Model include:

|
|
|
Data flow control only handles FM data and DFC
(a) Data for Transformation

The FM data, input by the sending FI.FMD is
passed, by the receiving data flow control, to the _ |

receiving FI.FMD as complete chains after.hééder

information has been removed.

-~ i

(b) DatafGrouping Inforﬁation A |
| |

‘The FM data within a chain is only passed to the : -
.receiving FI.FMD when it .is all available. No ‘
|
|

information regarding the. chain is passed to the
FI.FMD. ‘ '

Data flow control informs the FI.FMD of bracket
information as no more than one bracket may be ‘ 3
|

used at a time.
Other data groupings are not defined within SNA,
(c) Data Transfer Mode Indication

All data passed to data flow control from the

{

Presentation Layer is to be sent via normal flow.



2.3.2.2.2 Transmission Control

The interface with the FI.FMD's is handled by the

function intefpretefs for session control and network
control., The functions performed that correspond with
those described in the ISO Model include:

(a)

(b)

(c)

Session Establishmgnt Requests/Responses

The session estébliShment requests and responses

are passed from session control to the FI.FMD'S.

Control Daté}

The contrdl information passed to the Presentation
Layer'consistS‘of-data from the RU received;
together with the sequence’ number that has been

allocated to the RU and any sense data generatedQ'

An indicator will also be passed to the FI,FMD's

to show whether this is a request or a response.
Identifiers

Session identification information is passed to

the FI.FMD's to identify which gession the parti-

cular RU belongs to.

162




- e 0 R Sy S M) G S S5 ) G A Sy &S A G & A

(d)

(e)

Session Failure/Recovery Information

Sense data, 1dent1fy1ng the type of error. that has

..occurred, is passed to the FI. FMD's if the error

cannot be rectlfled w1th1n transm1551on control.-
Session Release Information
Session release is performed within session con-

trol and any information cdhCernihg the session
release is passed to the FI.FMD's.,
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2.3.3 DEC - DNA Functions and Protocol

Functions within the Session Layer of the ISO Model are
provided within the Logical Link Layer of DNA by the
Ne twork Services Protocol (NSP). NSP provides an
interprocess communication mechanism among the nodes Of
a DECnet network.

2.3.3,1 Functions Within the Layer

Thé functions provided by NSP that’are4defined by the
ISO Model as belonging to the Session Layer are pro-
vided by the logical link service within NSP. They are
as follows: ' -

~ session establishment
- context management

- session identification
- session recovery .

- sesgsion release

- data exchange'

- data delimiting

- dialogue management

These functions are described in more detail in the
following sections.

2.3.,3.1.1 Session Establishment

The session establishment request is received from the
higher layers. The session establishment routine
requires that the source NSP sends a connect initiate
message to the proposed partner. This is a control
méésage which contains information to determine the
initial session options to be used. The session
establishment response is in the same format.
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. 2.3.3.1,2 Context Managemeht

Each node within the DNA network is currently defined
as a processor, and therefore the 1dentificaLion of the
high level protocol is assumed. Negotiation of initial
options may take place during session establishment.

The destination process must be defined during session

establishment. Authentication of process access is

carried .out within the receiVing NSP. Dynamic speci-

fication of some session options is performed.

2.3.3.1,3 Session Identification

NSP-identifies a session or logical link in a node by a

1ogica1 1ink'address which is unique within that node. .
A particular link w111 have two addresses associatedﬁ

with it, one for each node in which the link

terminates.

An NSP implementation must maintain the following

information for each 1ogical,liﬁk that terminates. in

the node.

- local 1link address, Thellogicalclink'address by which

the implementation identifies a particular 1ogica1‘

link = corresponding to the session identifier as
described in the ISO Model.

- remote node. identity, The identity ofuthe_node in

which the other end of the logical link terminates -

corresponding to the global identifier as described
in the ISO Model, .

- remote link address, The logical link address by

which the NSP implementation in the remote node

identifies a particular logical link.,
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2.3.3.1.4 Session Recovery

To ensure the integrity and cohesiveness of the
information being exchanged, and to allow a receiving
NSP to discard received segments, each NSP module

employs a segment acknowledgement scheme. This scheme

keeps track of the data segments sent (numbered by NSP)

and ascertains whether or not retransmission is.

necessary. Resynchronization of the session will
therefore be at the last acknowledged segment.

2.3.3.1,5 Session Release

At any time during a dialogue exchange, NSP will allow
either partly to abort or terminate the conversation.
When NSP has been properly notified'to do so, it Wili
disassemble or destroy the logical link connection.
The two functions involved are:

~ disconnect, is synchronous with previous data
transmit requests. All data from the dialogue

process must be sent and acknowledged before the

disconnect message is sent. Equivalent to the
non-destructive session termination deflned by the

Iso Model.

- abort, allows the operations resulting from a
disconnect to be performed immediately without
waiting for previous data transmit requests to

complete. Equivalent to the session abort defined by

the ISO Model.
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2.3,3.1,6 _Data Exchange

Data exchange is managed by NSP using flow control and

segment number checking.

The receiver of a flow of data may stop the flow of
normal data segments from the»transmitter by sending'a
control message. Any Segments received after this may

be discarded by sending a negative acknowledgement.

The flow may be started again by sending another
control message.  When dialogue messagdes are being

received, the receiver may send a control message:

requesting one or more dialogue messages to-bé sent.
This function may also be performed by requesting a
number of segments to be sent, which may comprise part

of one or many dialogue messages. Message and segment

counts are maintained at both the transmitter and the

- recelver.

2.3.3.1.7 :Data. Delimiting .
NSP groups user data as follows:.

- segment;  is the logical unit of user data exchanged
via the network. The segment size is determined
~during session establishment. It is equivalent to
the session service data unit defined by the ISO
Model. . |
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- dialogue message, is a unit of information that has
meaning to the end user. This may be one or more
segments. The dialogue message will be reconstructed

by the receiving NSP prior to delivery. Start and

end of message flags are used to delimit the dialogue

message. It is equivalent to the quarantine unit
defined by the ISO. Model. Dialogue message canhcella-

~tion does notabccur within the NSP. The receiVing

dialogue process allocates a buffer for each dialogue
message it wants to receive., Segments received (at

the end of a dialogue message) for which there is no

buffering space are poéitivély acknowledged gnd then
discarded. . When the last segment of such a dialogue

message is discarded, the receiving dialogue process.
(presentation-ehtity) is informed that the receive is

complete but that data was lost.

2;3.3.1,8 Dialogue Management

Dialogue management within NSP is performed on a flow
of data from a transmitting NSP to a receiving NSP.. If '

data is also flowing in the other direction then the
control of the interaction between the two flows will
be controlled at a higher layer. The dialogue man-
agement is duplicated for each of the normal and
interrupt flow sub-channels. It is described in terms
of the receiver and transmitter operation. | ' :
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(a)

(b)

Receiver Operation

Segments received on the sub-channel are processed.
in sequence (by Segment,nnmber); ‘A segment out of
order may be rejected or_held; Each segment“must
be acknowledged positivelY‘ot_negatively-within‘a;
specified time period. The positive
acknowledgement of a segment 1s assumed to
positively acknowledge any previous segments. The
acknowledgement may be sent as a separate message,
or included in a message travelling in ‘the
opposite dlrectlon° ‘ '

Transmitter Operation

The transmitter assigns unique sequential segment
numbers to segments to be transmitted. The seg--

ment number must be associated with the particular -

segment until a pOSlthe acknowledgement is
received. = 1f the data is to be retransmltted it
must have the same segment number as-on the
previdusitransmissiona The transmittefthStzbe
able to:process received“acknowleagements out ef
ofder by assuming the highest.numbef positive
acknowledgement to acknowledge any lower number
segments still active. | |
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2.3.3.2 Functions and the Presentation Layer Boundary

At the boundary of the data access protocol (DAP) and
the network services protocol (NSP), NSP passes

received information to DAP. This includes:

~ session establishment requests/responses
- control data

- identifiers

- gession failure/recovery information

- session release information

- data for transformation

- data grouping ‘information

~- data transfer mode indication

These are discussed in more detail in the following
sections. ‘ '

2.3.3.2.1 Session Establishment Requests/Responses

The session establishment messages are delivered to the
partner dialogue process after passing through the
lower layers. vThe-parametersvexchanged between the
dialogue processes and NSP include the following:

- destination name and process identification;
- source process identification;

= link identifiers (one for each end);

- buffer addresses;

- access control information;

- segment interface information.
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2.3.3.2.2 Control Data.

Control information for the dialogue process functions

is passed to the receiVing_dialogue process_after'
passing through the lower layer&. The. parameters;

exchanged between the dlalogue pr0cesses and NSP
1nc1ude the followxngﬂ '

- buffer addresses

- segment and message 1nformatzon _

- indication of success or. fallure (NSP to dlalogue
process)

- sense data on failure ,

- interrupt data (control commands)

2,3.3.253 Idéntifiers.

The NSP prov1des the dlalogue pr0cess W1th ‘the local

link 1dent1f1er, the remote link 1dent1f1er, the
destlnatlon node name, the destlnatlon process 1dent1—‘
fication and the local process identification, Link
- identifiers correspond: to the.sess;onAldentlflers‘
described in the ISO Model. The destination nOde:name

corresponds to the global identifier deecribed in the
IS0 Model. ' ' ' ' '

2.3.3.2.4 Session Failure/Recovery Information

NSP informs the dialogue process of the Success_ot‘

failure of each segment or message.. A failure initi-
ates retransmission of the failed segment. If the

session has failed then. a new link has ‘to be . estab-

lished before retransmission.
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2.3.3.2.5 Session Release Information

Disconnect and abort commands are passed from the
dialogue laYer to NSP for transmission.. The reason for
the disconnect or abort will be supplied by NSP to the
dialogue layer. '

2.3.3.2.6 Data for Transformation

The sending dialogue process passes the data to NSP by

identifying the location of the data (buffer address).-

Other control information is also passed to NSP inclu-

ding identifiers etc. The received: data messages are

passed from NSP to the dialogue process. NSP will also
pass on to each dialogue process positive or negative

acknowledgements for each message.

2.3.2.2.7 Data Grouping Information

Message delimiters are passed from NSP to the dialogue.

process, tbgether with an indication as to whether that
message was transmitted successfully or not.

2:3.3.2.8 Data Transfer Mode Indication

There are two data streams on a logical link. One
stream is used for interrupts and link service messages
- equivalent to the expedited flow defined by the IS0
Model, and the other contains segments of data messages
- equivalent to the normal flow defined by the IS0

Model.
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NSP decides which stream is to be used by checking a
messade identifier supplied by the dialogue process.

On the interrupt and ;iﬁk'sérvice subéchanﬁél all
messages are single segments. On the data sub-channel

message segmentation can occur. NSP segment acknow= -

ledgemeht.is performed independently for each
sub~channel, and NSP infofms the diaiogue process of
the success or failure of each message transmission on
each flow. ) | -
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Transport LayerA

Any proposed. transport serv1ce must be able to support
a wide variety of communlcatlon systems such as leased
lines, packet switching services, circuit switching
services and various local area networks; In addition
it must support numerous types of appllcatlons lncudlng

Teletex, Facsimile, Vldeotex, Directory Informatlon,

Plant Surveillance, and Message Handling facilities.
To complicate the mandate even further, it must do this
without becoming unduly complicated; in particular it
must be applicable to small hardware units of limited

cdpability, such as microprocessor controlled

terminals.

The transport service will provide similar services to

those provided by the Network Layer across a particular .

network (i.e. Network Layer Protocol). Network inter-
connection may be achieved easily only if networks
provide the same elements of service. The transport
service provides for a network connection-édross
combinations of public and private networks. In some
cases, where network services are identical, this type
of conhection extention can be realized at the Network
Layer. Transport functions, then, enhance the quality
of the network service (e.g. cost reduction by means of
multiplexing, reliability by means of error recovery

procedures, re—establishment of virtual circuits_after_

failure, etc.). If all functions of the transport
layer vanish then the transport layer service is then
identical to the network layer service not only in
natufe but also in quality.
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The characteristics of the network service is currently
a contentious iséue between ISO and CCITT. The two OSI

" models contain 51m11ar deflnltlons of the services
provided at the Transport/Se551on boundary, but dlfferl

significantly in the way. this . serv1ce is to be

provided. The CCITT model. assumes a con51stent set of
Services at the Network.Layer, s1m11ar;to the\servxces..'
of the X.25 protocolo 'These ‘services wili.be.avaiiable]
"over packet and non- packet networks, bY'meanS'of~ah
end-to-end Xo 25~ llke protocol in the latter caseev The

transport serv1ce may also have the functlon of
providing connections over two or more networks not

connected at the network level. The'transport'serVice'

functions are proposed to be- 1nd1v1dually selectable as
required and may be completely absent if user
requirements are met by the underlylng network
service.,

The ISO model, on the other hand, assumes an. end—to—end
network connection w1th rudlmentary serv1ces, SLgnlflm
cantly less than,thosepof.X.ZS.‘ It also,assumes
(although this has beeh proposed for further study)

that networks may differ. in- the aervices they offer. A

transportfprotocol of considerable complexity (as yet

junproposed) will be needed to,provide_thevservices
required by the Session Layer. It is also unclear.

(also under further study) how an end-toeend'connectioh

-across two dissimilar networks can be achieved, and how

interconnectability is achieved between transport
entities which support different sets of functions.
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An end-to-end transport protocol which assumes a
minimal network layer service can provide the required
- service. The weakness of the,endfto~end.prot0001

approach is that it requires all systems to implement’

an additional protocol above the network layer and
introduces substantial software and communications

overhead. The motivation for developing an endftQéend/

transport protocol stems from a concern that the three
lower layers (i.e. physical, link, and network)‘cannot
be structured in a manner that allows a, consistent
service to be provided, particularly when networks of
different types are used. X.25, although normally
associated with PDN access} is aiso appliqéble-tb

applications operating over circuit switched networks.
In fact, if,applications are to internetwork over'

combinations of loéél} packet; circuit, eté., networks;
then at some layer, a common level of service must be
provided. In achieving this'consistency at thé ne twork
layer, it is. important to note that the protocol may be
based on X.25, or if only a single connection is

required, then a "mini-protocol" directly above HDLC -

may be sufficient for providing virtual circuit
service., |

There exists valid views on both sides of the Transport .

definition debate, énd the decision to use ISO's

reference model as a basis of comparison for the .

following anélysis, was for cohsistency only.

It has been used as a base for the ensuing discussion
which compares and contrasts transport functions
proposed by ISO, and the transport-like functions
inherent in IBM's SNA, and Digital's DECNET, ‘
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EXECUTIVE SUMMARY

The following section details the transport-functions of the.
IS0 reference modely and SNA. It was showh that DECNET
Phase II has no transport type functlons since there Ls no
equivalent to virtual circuits- (routes) in DECNBTu In
DECNET Phase 1Y there is :a onédtodone‘mapplng between
sessions (logical links) and netWOrk oonnectiOASe In_QSI
and SNA there may exist a maﬁy~to*one:0r one-to-many
relationship between transport and network connections.
Therefore, there is need for extra addre551ng, multlplexlng
loglc, flow control,; etc. '

In particular; the direct correspondences between the ISO
model and SNA‘are as follows: ‘

- addressing, Both SNA and the IS0 model must. support

address mapping functions at- thls layer. - 'The
mapp1ng/sw1tch1ng functions have not‘been.deflned‘by 150,
and the»mapping_functions for SNA virtual routes'are not
yet available. '

- multiplexing, ISO proposes both upward and downward
mult1p1ex1ng at the Transport Layer. SNA supports
| upward multlpleklng only at the Path Control Layere IS0
also proposes multlplex1ng at the Session Layere. The
practical utility of this is unclear, and the proposal
may be associated with misunderstanding of X.25
functionalitiesoi SNA assumes a one-to-one mapping. of
session and transport connections, which- is in;agreement
with CCITT's reference model. ' -

- segmenting and-blocking, Both archltectures support
seqmentlng and blocking. at the Transport Layer.

~ end-to-end sequence'control, error detection, error
recovery. Both archltectures support these virtual
circuit functions. '
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2.4,1 ISO Model Description

»-

2.4,1,1 Functions within the Layer:

The transport layer is responsible for the provision of
all fuﬁctioﬁs'which bridge the gap between the services
provided by the Network Layer and the services heeded
by the Session Layef. The Transport layér.functiOns
includes '

= mapping transport-addresses onto network—addresses;

- multiplexing (end-to-end) transport-connections .onto.

network~connections;

- establishment and termination of transport-connec-
tions; . ‘ . '

- end-to-end sequence control on ‘individual connec-
tions; '

- end-to-end error detection and any necessary moni-
toring of the quality of service; '

- end-to-end error recovery;

-~ end-to-end segmenting.and'blockingf"

= end=to-=end flgw control on individuai conneétibnsf
- supervisory functions.

Detailed discussions of each of these functions fbllow}-
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2;4alal.l' Addressing -

The Transporﬁ Layér definés and maintains'transport
addresses which higherfiayer entiﬁies dse to
communiéate with othéf«entities. Transport entities

are identified by network addresses prOViaed by the

‘network layer. _(Refer'to Figure,2,4.lol.lfl).

Transport entities may support more than one session
entity. Therefore several tfansport'addresses may be
associated with a single network address within the
same i:_,r.anspori;lent“it_ye The corresponding mapping or
switching functions have not been defined by ISO but
must reside within the transport entity.

2.4,1,1.2 Connection Multiplexing

Transport connections are mapped onto network connec-
tions andithe'correspondenceAneednndt_be one-to-one.,
Two types of multiplexing are poésiblé:"uPWafd
multiplexing (where one network connection supports
more than onéftransport connection) and downward
multiplexing (where more than one network goﬁhection
supports onelﬁranspért connedtion).- ' :

The benefits of upward multiplexing are first, that the
network service can be used more efficiently and
economically (in that neﬁwork chérges will be reduced)
and secondly, it is possible to supply multiple trans-—
port connections where 6n1y one network connection

ex iS tS'o
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Similarly, d@wnWard multiplexing hasfan~asso§iated set

of benefits, First, reliability can be improved'Where>
multiple‘network connections existg - Secondly,; the
required grade of service can be made available by

using nmultiple network connections. Thirdly, some cost
benefits may be realized by the utilization of multiple

low cost network connections with low grades of per-

formance.,.

Multiplexing benefits do not come free however.
Mapping functions involve a number of associated

functions which need not be present when connection
mapping is done on a one-to-one basis. The functions

associated with upward multiplexing are:
(i) single stream flow control

When the available bandwidth of a-network!coﬁnec—

tion is shared it is necessary to flow control:

each individual stream.
(ii) Individual flow identification

In order to ensure that data from the various
multiplexed flows are not mixed, it is necessary

that an identification of the individual flows be '

provided°

Similarly, downward multiplexing-is associated“wiﬁh:

(i)  Scheduling the utilizaton of multiple network

connections.
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(ii) Resequencing of datazunits associated-with'a

transport connection that is multiplexed onto

several network connections, even though each

netWork,connection guarantees sequence of
delivery. '

It is clear, because of the complexity of the above
- functions, that a cost effectiveness analysis be made
in each particular implementation, to determine whether

connection multiplexing is an important requirement.

2,4,1.1,2,1. Multiplekxing - A Contentious. Issue

The need for multiplexing in the lower three layers of
the reference models is clear from the'above
discussion. Users of European packet switching
networks have identified the need for multiplexing
above virtual circuits. In general, packet switching
tariffs -are based on data volume transmitted and_are
largely independent of connection duration. However,
several European networks have duration chargés which
dictate that, for low volume traffic applicatioqs,'the
most economical solution requires multiplexing above

virtual circuits..

North American packet. networks have tariffs based on
volgme‘only and there is a cost penalty for
multiplexing above virtual circuits. For example, flow

control is provided'through the virtual circuit service .

but, when several independent streams are multiplexéd
above a single virtuai circuit, independent,flqw
control for each stream must be provided thrbugh ‘the
exchange of control information contained within data
packets. '




The. CCITT model proposes mulLlplexlng at the transport
layer, and at the network layer, that is, multlple

sessions can be multlplexed over a v1rtual c1rcu1t, and,

multlple virtual c1rcu1ts over a data link. This
implies a one~to-one mapplng of se331ons to- transport
connections (1,e,'no mult1plex1ng at the Se551on
Layer) . '

The ISO model, on the other hand, proposes multiplexing
at the Session Layer. The utility of this is unclear,

and it is believed by some that the'proposal is based

on the false impression that in the IS0 model X.25 may
be a transport layer protocol.

2.4.1,.1.3 -Establishment and Termination

The phases of operation within the Transport Layer are
the same as those in most other layers- .

- establlshment phase‘h'
- ‘data phase

~ termination phase

The transition from one phase to another has not yet

- ‘been defined by IS0, but would be spec1f1ed w1th1n the

Transport Layer protocol.

2.4.,1.1.4 Data'Transfer‘

The following functions are associated with the Data
Transfer phase of operation:
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(i)

(ii)

(iii)

(iv)

End~-to-end segmenting and‘blocking‘,.

The maximum size of transport service data units

is not limited by the archltecture of the

Transport. Layer but Js related to the £low. con—

trol functions and network service data unit

size. Blocking of transport service data units
during transfer may be déesirable for cost

optimization.

End=-to-end sequence control

Sequence control may be-nece5sary on individual
connections if not supplied by the network con-

nections or if downward multiplexing is useds,

End-to-end error detection‘

Error detection in the Transport Layer uses error
notificaton from the Network Layer. If addi—‘
tional error detection capabllltles are necessary

to provide the required quality of transport
serv1ce,'the Transport Layer may utlllze peer—to~

peer mechanlsms such as end to- end checksums,.

end-to~end acknowledgements, etc.

End-to-end error recovery

In order to achieve the quallty of service guar--
anteed by the class of service selected,~var1ous_'
error recovery functions may be performed within
the Transport Layer. These functions include

retransmission, use of alternative network—
connections, etc. . ‘ ’
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(v)

-(vi)

Flow Control

Flow control functions associated with each

transport connection within the Transport Layer

operate at the lnterface between the Transport
Layer and the Session Layer,.and be tween trans-

port entities (as related to the peer- to—peer

protocol) .
Transport Layer Delivery Confirmation

This feature is now defined in 3.25 (1980 ver-
sion), and -may be migrated to the NetWork'Layer.

IS0, however, spe01f1es this as a Transport Layer_

functlon.

2.4.,1.1.5 Layer Management.

-Management functlons requ1red by the Transport Layer
have been- deflned by ISO,; but must be handled within
‘the layer and in conjunction’ w1th\transport protocol.
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2.4.1.2 1I80's Items for Further Study

Several issues related to the specification of the
TransportvLayer are currently'unresolved and under
further study. These issues are essentlal Lo the
de£1n1t10n of even a basic Transport Serv1ce.

2.4,1,2.1 Scope of the Transport Service

The question here is whether the Transport Layer is
expected to provide a universal and reliable process-
to-process communication service or merely a
system-to~system communication service. - The scope of
addressingiprovided by the Tranéport'Service is also

undefined.

2.4.1.2.2 Transport Protocols Assumptions .Base

As mentloned 1n the introduction to this Sectlon, Is0's

transport proLocols, unllke CCITT's transport ‘proto~

cols, may not be based oh the assumption that the‘netn'
work services which are seen at each end of a network—
connection are necessarlly provided by networks of the.

same nature. However this requires further study.

2.4,1.2.3 Expedited-Transport=Service-Data-Unit.

Transfer and Purge

It is felt that these two services may be redundant.-

An investigation has been undertaken tofdetermine‘

whether an expedited-transport-service—-data-unit
provides services other than purge;
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2.4,1.2.4 Termination

.The provision of an drderly terminatien‘service ié
under‘conSiaeration. "This function would guaraﬁtee-‘
data delivery when no unrecoverable error occurs during
the terminatibn phase. The termination:phaSe already
proposed by the ISO model does not guarantee data.»

delivery.

2.4,1,2,5 Flow Control

It may be desirable that the tranéport‘service guar-
antees that the amount of data that it accepts from' the
sender can really be accepted by the rece1v1ng

transport serVLCe user.

2.4.1.2.6 Transport Connection Identifiers

Is there a need for a transport connection identifier.

to:distinguish between transport connections at. the

 same transport address?' Is there a need for this

identifier to be known by the correéspondent?
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2.4,2 1IBM—-SNA Functions and Protocol

I50's level 4, or the Transpdrt,Layer, provides control
from user node to user node across a network. Some
functions of ISO's Transport Layer are included in the

Path control layer of SNA. The Path conttol layer,

however, spans both the ISO Transport and Network
layers, and is, in fact, more closely related to
Ne twork Layer functions (e.g. routing). This

architectural organization seems to support CCITT"S .

view that the Transport Layer is in fact véry'sparse
and serves only to,enhahde the‘quality,df séxvibe [21.
In SNA, the composiﬁe of'path{ link, and thsiéal
control layers is termed the transport sub-system,
analogous to ISO's transport service (layers 1 to 4

inclusive) .

2.4.,2,1 Transport Functions within‘Path éontroi ,

With the recent announcement of virtual routes ih SNA,

Path control now provides functions similar to those

proposed in ISO's Transport Layer. The Path control -

functions include:

- address transformation ‘

- multiplexing (upward multiplexing only)

- end—-to-end sequencing on virtual_routéé

- end-to-end error detection and recovery

- endutomené segmenting and blocking

- end-to-end flow control on virtual routes

Detailed discussions of each of these functions follow.
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2.4.2.1.1 Addressing

SNA a551gns ne twork addresses to each SSCP, PU, and LU
that communicates via the common transm1351on network.

Network addresses have a sub-area and an element

address component, Each PU type 4 and PU type 5 is
assignedranspecific sub—area address. All other PUs,
LUs, and links in a domain are in the sub—areaS'of one
or another.of the Type 4 or 5 PU nodes, in which they
reside or to which they are attached: The element_
address dlstlngulshes a partlcular PU, LUy or 11nk

_ w1th1n a sub~areao

Each node in the network is characterlzed by the PU type
it contains. PU4 and PU5 nodes - IBM 3204 and 3705
CommuniCations ControllerSf-the System/370,_the-303x,
and 43X1\procesors v‘provide‘fqll netWork address
routing, as well as both local and global flow control

capabilities. PUl and PU2 nodes - terminals and

cluster: conLrollers - are free of network address
awareness and of the respon31b111ty of network routlng'
and global flow control. It is the’ respon31b111ty.of
the boundary function within Path control to perform
address translation for PUl and PU2 nodes. |

2.4.2,1.2 Session Multiplexing

Upward multiplexing, where one network connectlon
(called explicit route in SNA)) supports more than one
transport connection (virtual rontepln.SNA) 1s_supf
ported in SNA, -Downward multiplexing does not exist.at
the Path Control Level. " ‘ ' '
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Figure‘2.402°l.2—l shows the relationship of half
sessions, virtual routes, and explicit:rouﬁesu A
transmission group is a grOUp of one or more concur-
rently operating links between two adjacent sub—areas,
and an explLCLt route (ER) is an ordered set of
transmission groupsar An ER is denoted by the sub-area

addresses at the two ends and an expllclt’route number . .
. A virtual route (VR) is a full duplex connection

between two sub-area nodes. It is denoted by the

sub-area addresses on the two ends of the VR, a virtual

route number, and a transmission pr;ority,_ Bach VR

must use an underlying ER, and there may be one or more

VRs using the gsame ER (upward multiplexing). Several
sessions may use the same VR SLmultaneously (upward
multlpleXLng at the DFC/TC layer). ' '

The VR and ER constructsrprovide'flexibility in

managing routes. VRs provide’an end-to-end control, -

whereas ERs provxde the physxcal representatlon of .a
route. Sessions using the same ER can be grouped 1nto
different VRs, thereby permlttlng dlfferent flow

control and priority options to be exercised on each -

VR,

2.,4.2,1,3 Segmenting and Blocking

Another function of Path Control which correspondsfto,-
the ISO Transport Layer is a repackaging job. This is

called segmenting if the BIU is‘to be broken up into
smaller packages (i.e. multlple PIU), or blocklng,'lf a

number of PIUs are to be combined in a 51ngle packageuo
Segmenting and blocklng are lllustrated in flgureo'

2,4,2,1.3-1,

,.-. 1
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Response time is a major. reason for‘segmenting; Figure
2,4.2.1,3-2 shows the potential for shortened trans-

m1s31on delay W1th segmentlng. Also segmenting of
large messages ‘can aid in reduc1ng the. amount of
retransmission on the occasion of a line failure.

The information in a block.conSists of a string ofkpath

information'units (PIUS);. This string is tefmed;the
basic transmission-unit (BTU). It is the unit of
information passed to. the next lower layer. At each

_node, path control must examlne the block, because 1t

may betthat some messages are to_be‘forwarded to dlfe
ferent destinations.’' When blocking, PIUs are grouped

within a single set of data link control headers;ithus‘

saving some header ‘overhead on the links.'On'the other

hand, too much blocklng forces longer queues ‘to a‘

spe01flc data link, and it 1mplles that a delay ex1sts

until a sufficient number of BIUs are assembled to fill
a block.. Although blocking is.an available option, it.
must be .used W1th discretion to avoid effects on

response time, and is therefore not usually 1mplemented
as an SNA Path Control option.
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B> TRANSMISSION TIME

(a) WITHOUT SEGMENTING: I
NODE 1 TO NODE 2

NCDE 2 TO NODE 3

- (b) WITH SEGMENTING: i l
'NODE 1 TO NODE 2 l ~ :

NODE 2 TO NODE 3

: FIGURE 2 4 2.1.3-2 POTENTIAL FOR SHORTENED DELAY IN -
' INTERMEDIATE NODE, WITH SEGMENTING
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2.4;2°l.4 Flow Control

The VR end-to-end flow cdntrol is illustrated in figqure
2;4,2;1;4515 Nodes s and t are. the two'endpoinﬁs oﬁra
virtual route, The.window‘size is the maximum numbef
éf PIUs that the sender can ﬁrénsﬁit in a group,>or
"window", following permission to send,thé window.
Node s seeks permission to-send the next Windéw by
setting a pacing request bit .in the EransmiSsioﬁ header
of the first PIU of a window destined‘fdf Node t: A
pacing rééponse from Node t_permits Node s to' send
another window of PIUs,aféer_gompleting the current
window. SNA pffers an adaptive windowing scheme to
adépt to network traffic and available«buffef-spaée. ,
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"2.4,3 DEC<DNA Functions and.Pfotocol

The logical link, as described‘in Section 2.3. 3-is‘the

193

functlonal equivalent’ of a’ Session cohnection’ in the

08I and SNA models. Since DECNET Phase II has no

functional oy logical equivalent.to 0SI's virtual

‘circuits, or SNA's virtual routes, (i.e: no multi-

plexing below the logioalVlink_leVel),%théfe“exists a

one-to=-one mappingvof session connections to network
connections. Since thé"functionalities‘éSSOciated with
the logical link were descrlbed 1n Sectlon 2 3. 3, they

will not be relterated here.

DECNET Phase 111, however, proposes"the introduction of
‘adsptive'péth routing, which may(imply significant
redefinition of the Logical Link Layer services (a
functional specification is not yet available). It has

,also been announced that DECNET Phase III will support

an SNA 1nterface product, an X.25 lnterface product,
multlpOLnt llnks, network command termlnals (terminal
communlcatlon with remote systems), and Network
Management Fac1llt1eso~ \ :

’
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3.0 REQUIRED FUNCTIONALITIES AND ARCHITECTURAL SUPPOR‘I’

3.1

Introduction

This section examines the Canadian industry requirements
idehtified in Section l.4.1 and defines the functions that-
- must be provided by a standard network architecture to meet

these requirements. The location of the functions within
the ISO model layering structure will be identified.

Those functions, needed to meet the Canadian industry
requirements, that are identified as being within the IS0
Model Presentation, Session or Transport Layers are

discussed in Sections 3.3, 3.4 and 3.5 respectively. These
,sectionsndiscusé the extent to which the functional
‘requirements are met by the ISO Model functions, ﬁhe'IBM-SNA*
functions and protocol, the DEC~DNA functions and protocol..




t

] 3 d . - .

T 195
Functional Meaning of Requitehents’“

In thls section the Canadlan 1ndustry requlrements are

~ defined in terms of the furctions that must be prOV1ded by a

standard network archltecture to accommodate those

requirementso_ The requmrements are categorlzed as followsu

extent of communlcatlons

daLa trafflc typesA

'~ end user services

-associated requirements

These are discussed in the following sections.

‘302;1.-Exteﬁttof-Commuhications

The requirements discussed in this section are:

- data communications with‘the United States

- data communications with Europe '

- satellite data communications .

- 1nterfac1ng telex. to data c0mmun1cat10ns networks

- dlgltlzed voice transmLSSLOn via data communlcatlons
networks _ ' '

- support for very large networks

- internetworking

The discussion of associated functlons is presented in Lhe
following. sub-sections.
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3.2.1.1 Data Communications with the United States

' The important networking function that must be'provided to
meet the requirement for trans-border communications is
interfacing public networks in Canada with those in the

Uniteéd States. This will be met by the implementation of

common standards at the bottom three layers of the ISO Model

and .provision of common end-to-end functions at the

Transport Layer. The Transport Layer functions that must be
provided ‘are those identified in the following sections.

3.2.1.2 Data Communications with Europe

The functions that must be provided to meet the requirement
for data communications with Europe are similar to those for
data communications with the United'state54v The only
differences being that the 1nterfaC1ng must be between
public networks in Canada ‘and those in Europe.'

3,241.3 Satellite Data Communications

To meet the Canadian 1ndustry requlrement to support'

saLellltevdata communications, the endwto-end functlons and

protocol at each layer must be able to. accommodate

relatively long transmission times.
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3.2.1.4 " Interface Telex to Data Communications Network h

To provide the required interfaoe to Telex, the data

~commun1catlons network archltecture must proV1de the

follow1ng functlons.

- support for slow transmlssion speeds, flow control, mus t
" be avallable at all layers of the archltecture° o

- presentation services nust support all teletype termlnals,
a functlon of the Presentatlon Layer,

- asynchronous terminal operation must be supported by the
Session Layer. This involves start-stop session
functions,. ‘ ' '

3.2.1.5 'Digit‘izied Voice Transmissi'o‘ri' B

The functions needed to support dlgltlzed v01ce transm1551on\‘

‘in data communlcatlons networks are.

~ provision of large available bandwidth for each IOQical
voice connection; '

- prov1510n of a loglcal connectlon that is free of error
checking and retransmission routlnes, "

- provisionlof high-priority data routes.

These arerisible to all the higher'iaYers..
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3.2.1.6 - Support for Very Large Networks

The particular functions needed to meet the requirement to
support very large networks include: o '

- addressing routines.capable of uniquely defiﬁiﬁg eVéry

destination node/process in the network must be provided

by some laver. The scope of addressing is currentlyvbeing,

studied by IS0;

~ the capability to support large volumes of traffic within
the network itself (i.e. nodal buffering).

3.2.1.7 Internetworking’

The partiCUlar functions needed to meet Ehe-réquirement to
support internetworking include: .

- addressing stahdards'tﬁat'ére'eithet‘cbmmon*betweén/

dissimilar networks, bf:that.canrbe'mapped”at the ﬁétwork

to network interface, must be providedg(igek Xe75,.

X.121):

- highervlevelffunctions to be proVided.acrdssqtandem

networks must be common to the two communicating networks,

i.e. common functions must be provided at each of the
‘higher layers.. ' '
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3.2.2 Data Traffic Types
The requirements discussed“infthis'section7aret

- communlcatlon between dlss1m11ar processors-

-~ communication between termlnals and processors,
- transaction transmission;

- bulk data transmission;

- commuhication between terminals.

The discussion of a53001ated functlons is contalned in the\
following sectlons.

3.2.2.1 Communication Between Dissimilar Processors

The particular functions needed to meet the requirement to
support data traffic between dissimilar processors include:

- brovision of.lérge aVailable baﬁdwidth between prOCessors“

at allnlayers;e~

~ support for multiple logical cohhectfonS’between
processors, -to allow multlple sess1ons, should be prov1ded

by the Transport Layer..
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3.2.2.2 Communication Between Terminals and Processors

The particular functions needed to meet the teQuirement-to
support data traffic between terminals and processors

include:

- virtual terminal service must be proVided at the

Presentation Layer;

~ presentation options muist be provided to support each
terminal type to be used. This is a Presentation Layér
function:

- transmission of small quantities of data to allow for fast
response within conversations. This is a Session Layer

"function; -

- flow control must be provided-by the Session Layer if a.
one to one mapplng does not ex1st between se551on
connections and transport connectlons.

3.2.2.3. Transaction Transmission -

The partidular functions needed to meet-thejrequireﬁeﬁt.tb,**
support transaction transmission data traffic include: - '

~ the ability to start a session, send aVSmall7aﬁodn£,dﬁ7ejw

data. (the transaction), -and stop thevsesSioh'in'bﬁeef”
physical transmission, should be provided by the hlgherJ ”‘,g”,f

layers for single - transactlon transmlsSLOns,

- delimiting of transactions. should be‘provided by the
Session Layer for multiple transaction transmissions.
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3.2.2.4 Bulk Data Transmission

' The particular functions néeded to meet the requirement to.

support bulk data transmission data traffic include:
-~ the ability.to transmit large volumes of data in one
direction efficiently, within a session, should be

provided by the Session Layer;

- the ability to use .a 1OW'transmissionlpriérity~shouid.bé
provided by the Transport Layer. ‘ "

- flow control must be provided by all layers."

352;205 Communication Betwéen Terminals

The partlcular functlons needed to meet the requlrement to
support data trafflc between terminals 1nc1ude-- '

- v1rtua1 termlnal service must be prov1ded at the

Presentation Layer.
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3.2.3 End User Services

The requirements discussed in this section are:

- virtual terminal service;
- virtual file service;
- job transfer and manipulation service;

-~ other end user services.

The discussion of association functions is contained in the
following sections.

3.2.3.,1 Virtual Terminal Service

The particular functions needed to meet the requirement for
a virtual terminal service include: -

- the ability to identify and select a terminal profile to
support each type of terminal to be connected;

- the ability to control presentation of data at each type -

of terminal;

- support for interactive processing, message switching and
asynchronous terminals; ' ' -

- support for word processing systems;

- support for specialized graphiés,systems~

These functions hide the detailed individual terminal

characteristics from the communicating devices and are
provided by the Presentation Layer.
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3.2.3.2 Virtual File Service

The particuiar functions'needed_to.meet'the requirement for

a virtual file service include:

~ present internal file structures in standard, formats to
support file inquiry and update; s

- present file commands in(standardvformats‘to support file .
inquiry/update and bulk data transmission;

- present-the external file structures in standard formats
to support bulk data transmission. ‘ .

These functions are all‘provided,at the Presentation Layet.

Other required functions would be provided at the
Application Layer., ‘ . - .

The functions needed to meet the reQuirement"for‘aldata
enLry/collectlon service will be the same as for bulk data

'transmlss10n if collected data is stored locally and

transmitted to a remote site at’ 1ntervals,.and the‘same as
for file inquiry/update if'collectedldata ig transmitted as
soon as it is entered. The functions needed to meet the
requirement for remote printing are the same as for bulk

© - data shlpp:mgo The functions needed to meet the requiremerit
for on—llne programmlng will be the same as for bulk data
~transmission if the file is held locally and processed

remotely, and the same as for file lnqulry/update_lf the
file is held and processed remotely. S




204

3.2.3.3 Job Transfer and Manipulation Service

The particular functions needed to meet the requirements for

a -job transfer and manipulation service includes

-~ functions défined for bulk data transmissiéh within the
file transfer service to support job transfer;

- conversion of JCL to a standard format if'reqUired by: the

particular implementation;

- conversion of control commands to a standard format to
support resource sharing and remote device control. '

These functions are provided by the Presentatién Layer.
Other required functions would be provided at the

Application Laygr.'”

3.2.3.4 Other End User Services

The Servicesvdiscussed in this sectiop are:

- electronic mailj;

- provision vahetwork services to outsidgvﬁsgrs:‘
= netwofk management functions.

The discussion of associated functions is contained in the
following sections. ' ' '
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3.2.3.4.1 Electronic Mail

The electronic mail end use?_Servide is an application that
uses the same virtual file éer§ice‘functions'as those
required to Suppbrt inquiry/update file access. Othéf"'
functions are regquired that WOuld'be~pr0vided by the

Appl;cation Layer. - ‘ '

3,2.3,4.2 Provision ‘of Network Services to Outside Users

This service is required by companies that sell their
hetworking capabilities and resources. The»particular
functions needed:to. meet this requirement -include:

- accountability'df'all’netwérk'transmission:and network
resource utiIization to the-individual end. users. This
has implications at all layers. : ' o

Other functions are required that would be.providéd by ﬁhe

Application Layer.

3.2,3.4.3 Network Management»Fundtions.

This service.indludes such fuhctiohs_as netwprk
configuration manaQement, networkjtesting, prévisioh of
network operator services. These functions will be provided
by the Application Layer. -
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3.2.4 Associated Regquirements

The architectural requirements discussed in this section

arez

- assured delivery;

- sequential delivery;

~ availability and reliability;

- ability to interface with process control type computers,

- support for ex1st1ngAterm1nals;and protocols;-

- support for low speed and Microprocessor controlled'
terminals; ' ' ‘ |

- provision of device independence for applications;

- standardization of automatic teller terminals;

- provision of. a low error rate serv1ce,i |

- accessibility to public databases;

- provigion of an optlonal high secuflty serv1ce,

- provision of an optlonal high prlorlty services;

- ability to provide a fast response;

- accountability of network and processing resources.

The discussion of associated functions is contained in the
following sections. Some non-architectural requirements-
specified by Canadian industry are: ' ‘ ‘

- standards must be compatible w1th those of the United
States; ’ '

- open data communications border with the Unlted States.
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3.2.4.1 Assured Delivery:

The paiticular functions needed to meet the requirement for -
assured delivery 1nclude°

- the ability to acknowledge 1nd1v1dual transm1s51ons must'

be provided by the Transport Layer or Network Layer.

3.2.4,2 Sequential Delivery

The particular functions needed to meet the requirement for

" sequential delivery 1nclude.

- sequence numbering and sequence checking of all
- transmissions: must be . prov1ded by the Transport Layer or
Network .Layer. |

- 3.2.4.3 Avaiiability and Reliability .d

The particular functions needed to meet the requirement to
prov1de the identified level of availability and reliability‘

" include:

- error checking and error recovery procedures at all levels
of the architecture°

3.2, 4 4 AbllltY to Interface W1th Process Control
Type Computers

The particular functions needed to meet the requirement to
interface with process control type computers 1nclude.

= a defined set of presentation options. suitable for process
control type computers must be prov1ded by the
Presentation Layer.




3.2.,4.5 Support for Existihg Terminals and Protocols

The partlcular functlons needed to meet the requlrement to
support ex1st1ng termlnals and protocols 1nclude- '

- a defined set of presentation options suitable for each
terminal type must be provided by the Presentation Layer;

~ a particular node in the network will act as‘the'interface
to a particular terminal, this node will provide the
presentation transformation required and will support the
terminal protocol outside the defined network. o

3.2.4.6 Support for Low Speed and Mlcroprocessor

Controlled Terminals
The particular functions needed to meet the requirement to
support low speed and microprocessor controlled terminal

include:

- a defined set of presentatlon options suitable for each

type of termlnal must be prov1ded by the PresentatlonJ'

Lavyer,
7.

3.2.4.7 Provision of DeVice‘independence for’ApplicatibnS'

The particular functions needed to meet the requirement to
provide device independence for applications include;'

- screening of device characterlstlcs from the appllcatlons
must be provided by the Presentation Layer.

208
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3.2.4.8 Standardization of Automatic Teller Terminals

The particular functions needed to meet the requirement to
standardize automatic teller terminals include: '

- a defined set of presentatioﬁ-optibns.suitable.for
automati¢ teller terminals must be provided by the
- Presentation Layer. ' '

3.2.4.,9 Provision of a'Low Error Rate Service

' The particular functions needed to meet the requirement to
‘provide a low error rate service for applications includet

‘= error checking and error recoVery procedures must be

provmded at all levels of the architecture.

3.2,4.10  Allow AccesS»ﬁo-PubliC-Databasés«;‘11-

Thé‘particular functions needed to meet the the requirement

to access public data bases include:

~ the provision of a common set of end-to~end functions in
‘the public data base networks and private networksj;

- the pro?isioh of common standards at the higher layers in
both the public database ﬁetwOrks:and privatefnetWOrks, or
‘the provisibn.of a defined set of common functions within
those layers. | . :

'
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3.2.4,11 Provision of an Optional High Security
Service '

The particular functions needed to meet the requirements to
provide an optional high security service include:

- a élass of service facility must be provided by all
layers, which will include a high security option.

3.2.4.12 Provision of an Optional High Priority
Service ' : '

' The particular functions needed to meet the requirement to
- provide an optional high priority serVice'include:

.= a.class of serviCe.ﬁacility‘must be provided by all

layers, which will include a high priority option.

3.2.,4.13 Ability to Provide a Fast Response

. The partibular functions needed to meet the requiremeht;to_ ‘

be able to provide fast response includes

- a class of service facility must be provided by”all
layers, which will include a high priority optioh;

- the ability to indicate to. the receiving application that

a fast response is required must be provided by the

‘Application Layer;

- the provision of an expedited flow facility. .
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3,2.4.14  Accountability of Network and Processing
‘ Resources )

The:parti¢ular functions needed to meet thq-fequirement'to
prgvide accountability of network and prbdeSSing‘resourcés
must be provided by the Application Layeérs '

3,2,4,15 Standard Compatible with Those of the United
States

This Canadian industry requirement shows the relative
importarice of North American standards, over internatiohal'

standards. The implication heré:is~thét?a repreSéntativé of
Canadian Industry, for example the Departmient of

.Communicétions, be 'an active participant in the OSI

standardization process.

3.2.4.16 Open:Data Communications ‘Border with the
' - United States. - ' ‘

This Canadian industry requiremént implies that no
restrictions be applied to data, interconnections, or
network services. L ' ‘ :
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resentation Laver

his section compares the reqULred Presentatlon Layer
unctions, identified by the survey, with ‘the fuhctions

efined by the ISO Model and those provided by IBM SNA and

EC DNA. The'ﬁunctions are categorized as follows:

functions within the layer
end user services

hey are discussed in the following sections.

.3.1 Functions Within the Layer

- T

he functions specifically identified as being needed to

meet the Canadian industry requirements include:

-

selectlon of presentatlon optlons, must take place to
identlfy different termlnal types, processor types, etc.

This is defined by the ISO Model as taklng place at the
- beginning of a ses310n and also durlng a.session if 4 .
required (see sections 2. 2.1.1.2,3). Slmllar functlonsilv'””

are defined by SNA (see sections 2.2.2.1.1 (b) and
2.2.2.1.2 (a), (b)), and DNA (see sections 2.2.3.1.2,3);

transformation ofidata, must take place to screen,device'
characteristics from the applications. This is defined by -

the ISO Model (section 2.2.1.1.4) .and by SNA (section

2.2.2.1.2 (c)) as being performed by either or both
communicating partners. A more restrlcted ver31on is .

defined by DNA (section 2.2.3.1.4);
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. = accountability, of all network and processing resources
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- .support for required class of service, must be.proVided to -
meet individual application requirements. The
Presentation Layer functions involved with class of

service include: .

i) security, by theAprOVisioﬁ of1speéial fUnCtidn‘A
- options such as encryption and decryption. These are '
defined within the ISO Model {section 2.2.1.1.6)."
SNA defines compression and compaction functions
(section 2.2.2.1.2 (e)) at the FI.FMD layer, but
encryption and decryption afe_performed at the DFC/TC
layer (section 2.3.2.1.2 (b)(iv)). Special function
options a:é~not provided by DNA;

ii) optional error checking, must be provided to support
both applications requiring no error checking and
retransmission, such‘as.packetizeé'Véice'
-transmission, and applications‘requiring error’
checking and retransmission at the Presentatibn'
LaYer. Error checking and reﬁransmission-at_the‘
Presentation Layer is not defined by the ISO Model,
but is defined bygSNA'(séction‘Z;i;ZQlQZ
introduction) and DNA. -

must be provided for some applications. It is not defined

by the ISO Model but is provided for by'netwcrk_services
(section 2.2.2.1.1) in SNA. The function is not defined
for DNA;
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~ protocol time independance, must be provided to support

Other Presentation Layer functions implicitly needed to meet

~long transmission delays, slow transmission speeds etc. -
The ISO Model does not define the protocol. . SNA FI.FMD
protocol is not time dependant, DNA data access protocol-

may be made time dependant if required.

the Canadian industry requirements include:

session establishment, termination and re¢overy, are.
required because of the implied requirements to estahlish
‘sessions. These functions are defined by the IS0 Model .

(sections 2.2, 1.1.1, 8 »1.0), by SNA (sections 2.2: 2.1.1 (a),

(ay, (f)), and by DNA (sectlons 2 2.3.1.1, 6 8),

control access to'data'fOrmats, 1mp11ed by the requ1rement
to negotiate presentation optlons. Thls functlon ig
defined by the ISO Model (section 2.,2.1:1.5) and by SNA
(section 2.2.2.1.2 (d)), but is not defined by DNAj

expedited flow, implied by the requirément’to”uSE"control°
mechanisms outside of normal'data'transmiSSioh. This is

defined by the IS0 Model (section 2.2.1.1.9), by SNA
(section 2.2.2.1.1 (e)) and by DNA (section 2._2.3.1».7)°
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3.3.2 End User Services

The end user services provlded by the Presentatlon Layer are

categorlzed as follows.

~ virtual terminal service

- virtual file service

= job transfer and manipulation service

They are discussed invthe:following sections.,

3,3.2.,1 Virtual Terminal Service

The functions specifically identified as being needed to
meet -the Canadlan 1ndustry virtual terminal service

requlrements 1nclude~

- selection: of terminal class, must ‘take place to support

connection of all the termlnal types requlred 1ncludlng_‘

ex1st;ng term1nals,~data entry terminals, word p:ocesslng
terminals, grapnics terminals, microprOcessor controlled
terminals etc. This is defined by the IS0 Model (sectlon
2,2.,1.2.1 (a)) and by SNA (sectlon 2.2, 2 2.1 (a)),

- negotiatidn of‘profile, must take‘place'to identify mode
of terminal ooeratlon ‘to support 1nteract1ve,
asynchronous, low speed etc. This is defined by the ISO
Model (section 2.2,1.2.1 (b)) and by SNA (sectlon
2.2.2.2.1 (b)). " | -
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Other Presentation Layer functions implicitly needed to meet

the Canadian industry virtual terminal service requirements
include: '

- data and command transfer, implied by the negotiation of a
presentation profile. This is defined by the ISO Model
(section 2.,2.1.2.1 (c)) and by SNA (section 2.2,2,2.1
(¢))s

- forms management and control of opefation,,implied by the
need to control printers, word prOCESSOrS,AgraphiCS
terminals etc. This is defined by the ISO Model (section
2.2.1.2.1 (d), (e)) and by SNA (2.2.2.2.1 (d), (e)).

DNA does not define a virtual terminal service.

3.3.2.2 Virtual File Service

The functions specifically identified as being needed to
meet the Canadian industry virtual file service requirements
include: ‘ ' . ' S '

- communication of file structure attributes, must take’

place to identify different file types and record
structures. This is defined by the ISO Model (séction
2.2.1.2.2 (a), (b)), by SNA (section 2.2.2,2.2 (a), (b)),
and by DNA (section 2.2.3.2.1 (a), (b));

- communication of file commands and data, in standard =
format must take place to perform file access and

manipulation operations. This is defined by the IS0 Model
(section 2.2.1.2.2 (c), (d)), by SNA (section 2.2.2.2.2
(¢), (d)), and by DNA (section 2.2.3.2.1 (c), (4)).
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3,3,2.3 Job Transfer and Manipulation Service

'The functions specifically.identified as'being“needed'tof
‘meet the Canadian industry Jjob transfer and manlpulatlon

sérvice requirements 1nclude'.

'~ data formatting and transfer, as for the virtual file

service, are required to transmlt the job stream in a-
standard format. ThlS 1s deflned by the 180 Model
(section 2.2.1.2.3 (c)), by SNA (section 2.2.2.2.3 (c));,
and by DNA (section 2,2.3.2.2). o

- control of record structures and dev1ces, must take place
to allow resource sharlng and remote device ‘control. This
is deflned by the ISO Model (sectlon 2.2.1.2.3 (a)) and by
SNA (section 2.2. 2.2.3 (a)), but not by DNA.."' -

Other.Presentation'Layer EUnctions implicitly needed to meet
the Canadian industry job transfer and manipulation service

requirements include:

- command formatting, is 1mplled if the serv1ce 1s to allow
communlcatlon between devices using dlfferent command
formats. ‘Thls is defined 'by the ISO Model (section-
29201.2,3 (b)). . SNA allows,certaln job management
commands to be formatted in.a standard Way_(seotion
2.2.2.2.3 (b)). DNA does not define the function.
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Segsion Laver

This section compares the required Sesdion Layer functions,
identified by the survey, with the functions defined by the

ISO Model and those provided by IBM SNA 4nd DEC DNA, The
functions specifically identified as being needed to meet

the Canadian industry requirenients include:

- session recovery,.must be available to increase network
reliability. This is defined by the ISO Model (section
2.3.1.1.4), by SNA (section 2.3.2.1.2 (a)(iii)), and by
DNA (section 2.3.3:1.4); | ' - B

- flow control must be provided to support varying
transmission'speeds, delays, mUltiplexing étcy iThis,is

mentioned and is under further study by Iso. It is

defined by SNA (section 2.3.2.l.l,introductioh and séctioq
2¢3.2.1.2 (b)(il))y and by DNA (section 2.3:3.1.6);

- supporﬁ fbr required class of sefvice, must be provided to

meet Jnd1v1dual application requ1rementso_ ‘The SéSSiOnfvi'u"?”

Layer functions 1nvolved with class of serv1ce 1nclude°

i) session mapping, must be pfo&ided to support

multiplexing. This is defined by the ISO Model

(sectlon 2:3.1.1. 6), but is not fully supported in SNA
and DNA; .
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ii) optional error checklng and retransm15510n, must be"'

provided to support applications not requ1r1ng error
checklng and retransmlss1on, such ‘as a packetized voice
ras well. as those that do - requlre error checklng and”
"retransm1551ono.-Errpr check;ng and retransmission is
not defined by the ISO Model, but is defined by SNA"
(section 2, 3.2.1, l-intrbduétion, sectlon 2.3.25 l 2
(a)(iii)), and by bNA (section 2 3.3,1:.4),

~ data delimiting, must be provided to improve transmission
cefficiency. Identified requirements are for the session

serviCe data unit, the quarantiné unit and-qdarahtihe‘unit
cancellation, and the sesslon lnteractlon unlt. Thesé:are
defined by the ISO Model (section 2.3.1.1. 7) and by. SNA
(section 2.,3.2.1, 1 (b)), ‘but DNA: ‘defines only sesslon
service data unit and the quarantlne unlt equivalents‘
(sectlon 2, 3 3 1. 7),

accountability, of all network ahd'prbéessing resources
must be provided for some applicatiohsn‘«it is not defined
by the IS0 Model, but is provided for by network Services
(section 2.2.2.1.1) in SNA. The fundtion is not defined

for DNA;

protocol time independance, must be providéd td'suppoft
long"transmissiOn delays, slow transmission speeds;,etCQ
The ISO Model does not define the protocol. SNA DFC/TC
protocol is not time dependant. DNA network services
protocol has an implementation dependant time dependance.
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Other Session Layer func¢tions implicitly needed to meet the

Canhadian industry requ1rements include:

- session establishment, termination and idehtifiéatioﬁ, are
required because of the implied requiremeht to establish
sessions. These EUnctiohs are defined'by the IS0 Model
(sections 2.3.1.1.1,3,5), by SNA (sections 2.3.1.2.1.2 (a),
(i),(iv); (c)), and by DNA (sections 2.3.3.1.1,3,5);

-~ context management, is required because of the
Presentation Layer requirement to select presentation

options. This is defined by the ISO Model (section’

2.3.1.1.2), by SNA (section 2.3.2.1.2 (a)(ll)), and by DNA
(sectlon 2.3.3.1.2);

-~ dialogue management, implied by the requirement for
different types of data.traffic‘and dialogues. This is
defined by the ISO Model (section 2.3.1.1.8) and by SNA
(section 2.3.2.1.1 (a)). DNA does not define two-way
dialogue controls. | ' |




. 221
Transport Layer- )

This section compares the reguired Transport'nayer

functions,'ldentlfied by the surVey, with the functlons
defined by the IS0 Model and those prov1ded by IBM SNA., As
the DNA Transport Layer is a null set because of the current
one to one mapplng of 1oglca1 links onto network
oonneotlons, it cannot- be compared té the Transport Layer
requirementso. The functlons spe01flcally ldentlfled as

being needed to- meet the Canadian industry requlrements
1nclude° ' ' ‘

f~addressing, must support large networks and multiple
networks. This is defined by the IS0 Model (seotion
2r4°1,1;1), and by SNA (section 2.4.2,1.1); ’

é,connectaon multlplexlng, must be provided. This ié'
defined by the IS0 Model (section 2.4,1.1.2). Only upWard

mult1plex1ng is currently deﬁlned by SNA (secfion
2 4.,2.1.2); ‘

/

- Sequencing, must be prov1ded to’ satlsfy particular
applications. . ThlS is defined by the ISO Model (sectlon
2.4.1,1.4 (ii)). It is also prov1ded by SNA, but not
currently . documented; - ‘ '

- support for required class of servicg,Amust.be provided to
- meet individual applications requirements. The Transport
Layer functions involved with class of service'inoluaes

NN
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optional error detection and recovery, must be provided

" to support applications not requiring error detection.

and recovery, such as packetized voice transmission, as
well as those that do require error detection and
recovery. This is defined by the ISO Model (section
2.4.,1.1.4 (iii), (iv)).  It is also prov1ded by SNA but
not currently documented;

ii) selectable tranSmissioh priority, must be provided to

support both high and low priority transmission
requirements identified by the”survey. This is
currently under study by ISO. SNA defines a prlorlty
class, but it does not have the same meanlng as it 1s

used for route allocatlon.

segmenting and blocklng, must be prov1ded to support

.. asynchronous transmissions and bulk transm1531ons. ThlS

is defined by the IS0 Model (section 2.4. l l 4(1)), and by
SNA- (sectlon 2.4, 2 1.3); ‘

flow control must be provided to. accommOdate multiplexing.*_
This is defined by the 150 Model (sectlon 2 4 1.1. 4(v)),"
.and by SNA (section 2. 4.2.1. 4), ‘ -

‘deiive;y‘éOhfirmation,. ust be prdViaéd for:éome
particular applications. This is defined by the ISO Model" »

(section 2.4.1.1.4(vi)), but not w1th1n SNA;

accountability, of all network and processing resources

" must be)provided for some appliéations; It is not defined

by the IS0 Model, but is provided for by network services
(section 2.2.2.1. l) in SNA.
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COVERING LETTER-
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Systemhiouse Ltd..
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Sysncmheua@ Lad, nas Eecently andostak&n a sﬁgdy oﬂ higher
loval protocels for opon gyseoh -intorconnaction for the -

Dopagaaant of. Communicaciond. Opon Systoms Interconnceation '_

(08%). zofers to. standardizaed. preccdures  for tho, exchange of
ipfomacion amsong tosminal devigeg, domputorg,’ g@gpLa,
nQeLoEks, PEOSOISCS, QEC., that are "opor” o once another .
foe this puppose by vizﬁuga @ﬁ th@ig muLuaL uga aﬁ ﬁhese
gxe@sdazmsn- N ) : L . R

°Gpannoss” d@os 3118 anly any p&eticulaz systems )
impleancatation, tochrology ofF intergonnccilon means,: buz
vaekor roforpg o the mutial E@c§§ﬂiﬂiﬁﬂ asd su@p@ft oﬂ ehe-
standasﬂized £n£ofmacign ehchangc pz@sedufese Co

Thowo azo govoral uanuﬂaeguzogs cugfontly unplom@nainq OS’
apchitocturos ko made the qvop=ineroasing geguleaniiones of
digeributod procogoiag. Without coxtornral impetus, the
computor/comaunications agehitedtures belng developed and
nede availablo by bagdware manufacturess will. b@p_by and

lagga, unigua to that manufacturer's cquipmant.  This is due

not only to tho dosirabla shsult of competition Ecsﬁeeing ;

- agiginal, daveolopmont, but to. a censcious desipe to eﬁ@aco a"

upigue pﬁ@duct as a maﬁkatinq cgnqidegatign,

fho ugor and dovelopee of infowmation. systomsp cﬂ ehe ethor
Bond, has a Jeal and idoneifiable roquiroment ko build

a@pli@agi.gns that gpoR intereonnocted Systomg. Tae. e:sasting" .
and asncunecd manufacturer's aschitoctures arge aek genesaLlyﬁ-

applicablo to digsimilap syseom intevsonncction, and custom,
davalaopmont. of the gystoms softwarge is peohibitive, = -

pagticulagly waoge thago 1s n@ standazd e@ uaich o adhefe..‘ifﬁfﬁ

The overall rpeguli lg ao d@ube a dampﬂning_oﬁﬁact Qﬁ,ahn

devolopucnt 9f gtata-eofi-tho—art and cogt effaective goftware,

in tho ocreas of both gystems and application gsoftware. In a
pation like Canada, g0 dopondent on comiuhlcationrs ag a. -
Baons, 0f buginess, and o intent an informacion fr@cessiﬁg
ag an industsy seegtbe, gJuch an ﬂnpodimuna is eﬁ gzaag
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Page Two

.In ordor for the. Dapartment of Communications to accurately
represcnt . Canadian ‘connunication neads in ths formulation of
international. standaeds (= intend, as: ‘part of this study, to
quevay the Canadian’ maeroepLace in order to ascertain the
curEont. status quo of diseributed systéems. Distribuced
systens range anyvhors fyom the connection of intelligent
periphorals to a central processing unit, to a network of
mainframes vhich perform something in excess of remote job
entry funciéiongy that is to say, sgme sort of task to task
ennmunicneiono ' .

Tha attached qUEVQY is intendad to aecemplish a thisafold
ebjectzves,

»(i) o aacdftain ehia c@dmitment to manufaétufar provided
» apchitectures and the efffect of- ncn—standardizatzon on
forward systems planning. -

{ii) to asccertain the peeiected dévelopmené oc custon )
azchitectures/protocols to accomplish dissimila: system
inedrconnccticn. .

-(1ii) to ascortain eha Canadian ﬁ&quirements for distributed
Systerns. T

Your suvbmigsion is gstrictly conﬂidential. and there is no
reqiizomont to ideptify your company with your zeturn.

Gur lntention is to formulate a conceptual overview of
national digtributed procossing, not €0 deal in the
specifico of your particular applications. Your.
confidentiality will be rospoctad by meoans of a .
non=-digelogutc sgrecment, if go desired. -Your feply wauld
bo a@prngaaﬁed by the end af Febsuary, 1980,

Sincezely,

(”,/{&f/i,/fiﬂlg ;ka@zsfff/

Pagrick Pougr
Project ianagor

/s




QUESTIONNALRE

1. Does your oFganization have‘the‘requifement»te build

applications that span interconnected systems? If g0 in

dizgrammatic form (conceptual diagram) please show:

(1) planned or aspired processing networks. 4
(ii) ¢ype of communication between the components of the
abova notwoek(s); L.e. batch,‘inquiry,.data enttj,
output printing, etc. '
(iii) constralnts or incumbents impoged. by panuficturer
' havdwace or gofitware paclkages. Bricfly. explain.

2. Ave your requiremonts particulawly stringent ov
otharwise noteworthy? Please slaborate.

3. To satisgy 1, have you, or are you planning thaA
implementation of an ;vailéblé manufacturer network
architecture (e.g. ISM's SNA, DIGITAL's DECNET, ate.)?
It 80, what natwcrk arshigﬁdtuzd,‘and briefly,.why?

4, To satisﬁy 1, have you, or are you planning the
ingorconnection of rul eiple manufacturez netwaﬁks? I8
S0, did y@u, oﬁvdc‘ycu plan tos:-

(i) umke all netwafks emulate some master arehitecture
, (@.g. SNA)? o - : T
(i) Now use highor level pfotocols but prcvide :
. ccmpatibxlities at thd link Level. E
(1id) . Have parallel (or- independent) syseems uhae
- exchange bulk data on_a.pnricd;cAbasxs.‘

U
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9

To satisfy 1, do you interface dirsctly to soile othar
valuo cdded notwork, or provide aedess to your duwn
notworlk? What network services do you use or prdvide?

Do your applications have international requirementg?

Arg you awara of the current_non-standatdiéation of

‘highoe level protocols for system -interconnection (above

lovel 3 of CCITT'S X.25 Standard)? Are you activaly
invelvaed in_the dosign of guch higher level protocols?

Do you feel that the éxisting manufacturer
architectures/protocols will meat your networking
poguizements? Do you find the incompatibility
{non~standarxdization) a problem? . How is this affecting
your forward systems planning? 4 '

What type of ézganiza;tibn do y{m"‘_repﬁeég;nc?”;“ .
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