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Introduction
This study of standard issues for access protocols of

public data networks concentrates on the. following two items:

(a) the interface between start-stop terminals and .

packet-switched data networks, and

(b) the datagram service.

Our findings on the second item are described in a sepérate
report, entitled "Datagrams,as a public packet-switched data trans-
mission serVicé"{i'We_réfer-to that report for any details or conclu-

sions.

lAs far as item (a) is concerned, .our gtﬁdies gave rise to
several repqrfs~ahd working documents that ha?e_beén submitted for
' discussion to différent»groupsf Copies of:fﬁese documents afe.givén
in the annexes. We give in the following sections a short déscription

"of the background to our -work, and the principal conclusions.

The study of the interface between start-stop terminals and

packet-switc¢hed data networks

Wé began our Qork by studying thg'CCITT documents on the
subjecf, the deScriptioﬁ of the Telenet interface, and various other
proposals for imbieménting a so-called "virtual terminai" (VT) interface
standardizing sc§era1'és§écts of ferminal écéess_as séén by the host
computer. We also participéted at the CCIfT.SﬁeCial Rapporteurs Gfoup

on Packet Mode Oﬁeration held at Geneva in November 1976, a report of -



which iS'given.in:Annei 1. At that time, the blans_cf tbe PTT concerning
the interface fer start—stob terminals (implemented by a backet—assembler—
: and—deassembler, or PAD) were already well advanced, as reflected in the
CCITT document COM VII 54, and some months later a proposal for a draft

' recommendatlon (COM VII 62) was presented by the UKPO, France and |
Telenet carrlers ThlS proposal had been elaborated in close coordination

with Bell Canada.

Originally; theAquesticn of a character stream interface was
one of the'pbints:of“the_probosed study. Hewever, we did not pursue'b
this point any‘further; Since-the Standardvinterface proposed bf'the-ﬁ'
PTT inc;udes~the possibility of having a'character’stream interface,

also called the "transparent mode'".

We 1dent1f1ed several problems w1th the approach taken by
the PTT, These problems have been explalned in the documents "App1y1ng
the virtual term1na1 concept to the-1nterwork1ng between a start-stop
DTE and a packet—mode.DTE” (see Annex Zj and "Comments on the proposed
interface between a PAD and a etart—step DTE" (see Annex 3).. The
documents were submitted to the NSG VII and the CSA Conmittee on Data
B Communications. . The discussion in the NSG VII ehowed that, in_the sbert

term, the carriers do not want to change their plans.

 The discussion in the CSA Committee showed that there is
interest, within CSA and ISO, in the standardization of procedures for
communication with interactive terminals.. The scope of discussion is. .

larger, including also synchronous and intelligent terminals, and-the:f



use of the virtual terminal concept seems appealing; The discussion

of these problems is be1ng pursued within the CSA Committee; and for

this purpose, we presented a working document on the "Comparlson of the

virtual termlnal approach and the pr0posa1 COM VII 62 for the handling

of start-stop term1na1s in packet- sw1tched data networks" (see Annex 4)

This document also points out some technical d1ff1cu1t1es with the

proposal of COM VII.62;

Conclusions

8

(2)

Apart from some techn1ca1 d1ff1cu1t1es, the CCITT pr0p051t10n "
COM VII 62 seems to be approprlate for the hand11ng of s1mp1e
start -stop’ DTEs, such as teletypes, communlcatlng through a -

packet—sw1tched data network._ However, the 1nterface between

the stért-stop DTE and the packet-modeiDTE is not flexible

enough for handling more sophisticated;types of start-stop
terminals and fon adaptation to frame mode ﬁTﬁs. Therefofe,

we think that the adoption of COM VII 62 would lead to a proli-
feration of 1nterfaces, since more flexible and better defined

function oriented protocols for termina11access'will be needed.

A proposal for minor changes to COM‘VII162 is made in section 6
of Annex 4, in view of obta1n1ng a kind.of upward compat1b111ty -
with a v1rtua1 termlnal protocol. If such changes»are made,. the
prollferatlon of different 1ncompatible;termina1 access urotocols

could possibly be avoided.
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(4)

‘The discussion of terminal access protocols within the CSA
Committee on Data Communication should be pursued. Canadian

contributions to ISO on this subject are envisaged.

-The subject of terminal access protocols is only one among

many items for which there is grow1ng ‘interest w1th1n

IS0/TC 97. Other related 1tems are. communlcatlon systems
architecture (for which a new subcommittee is being-formed),
end-to- end transport protocols and other hlgher level protocols.

A comprehenslve overv1ew of these 1tems is given -in the last

.Rapporteur.s Report on ProJect 17 to.Subcommlttee 6 (N 1417).

For'information;>we have joined this report as Annex 5.



&5

ANNEX 1




REPORT
on the -

“CCITT Special Rapporteurs Group on Packet Mode.Opefation

held at

Céheva, 22-26 November 1976

~made for the

Department of Communications, Ottawa

by

G.V. Bochmann




1. Introduction

The author of this report attended the Informal Special
Rapporteurs Meeting on Packet Mode Operation in the status of an
interested party. He attended the meeting in order to adﬁaﬁce the
work.on the researoh contract "A study of sthndards iséues for access .
protocols of public data nétworks", and to feport to the.Deparfment

of Communications on the results of the meeting.

The SpecialfRappoiteurs Group has no:decisional power.- Its
function was to coilect a'number of contributions on the problems
of public data networks, to have an exchange of 1deas on the subJects,f‘
and to produce prop051t1ons that will be discussed, at. the next Study ‘
Group VII meetlng in Apr11 1977 (the only meeting of SG VII before
'1979). Hold1ng -the. Special Rapporteurs Group had been considered
necessary for obtalnlng some desired results at the forthcomlng

Study Group meetlng

2. Topics of discussion and documents involved

1-In,addition to 11 contributions submitted before the meeting-<
(numbered P’ 1 through P 11), 24 additionalhcontributions were sub-
mitted at the meeting (numbered P 12 throﬁgh P 35). They are listed
in Temporary Documents No. 2 and 3. The following topic5‘werencovered
by the agenda.of the meeting: - '

pl. "new Recommendation covering the procedure fof interworking
betWeen start-stop ﬁode DTE connected_tﬁrough a Public
Switched Telephone Network to a Public Data‘Network'(user
classes of service 1-2) and packet mode DTE (user classes of
service 8-11)" In the follow1ng this topic will simply be
‘called PAD (which stands for "packet assembly and deassembly"
function). The contrlbutlons considered are Pl PS5, P12, P21,
P26, P28, P31, P33 P35




Revisions for Recommendation X.25. Contributions P4, PS5, P11,
P14, P23, P24, P25, P30, P32 for ievels-l and 2, and PS5, Pé,
P13 Pl6 P19 P20, P22, P23, P25 P32 P34 for level 3 (packet
1eve1)

Interworklng of dlfferent public data networks Contributions .

pP7, P8, P27 (from Canada)

Datagram facility. Contributions P9, P10, amnex to P2, P30, P34.

Fast selettafégility (an_alternatiVe,répldcing the>datagfam“

service;Aas propoSed by Japan). Contributions P17, P18.

. Exten51ons to X.1, X.2, X. 92, X. 95 and X. 96. - Contributions -

P13 . P15, P35

The rapporteurs R. Despres (France) and J. Wedlake (UK) were

together responsible for the topics 1 and 2, and C. Strahlendorf

'(Canada) was respon51b1e for the remalnlng toplcs. C. Strahlendorf

chaired also the openlng se551on.

. The fOllOWlng editors were appointed to a551st the Rapporteurs

to record the results of the various act1v1t1es of the meetlng

.a)

B. Jamet (Fréhce) and C. Martel (Canada) for topic 1 above.

Temporary Documents
No. 25, A: "Introduction” : -
No. 15, B: "PAD functions and PAD parameters"
" No. 16,»C{ "Descrlptlon of the DTE/DCE interface for
start-stop mode data terminal equipment
>accessing a public data network offering a
packet switched service.through the public

switched telephone network"




b)v

c)

- d).

f)

g)

h)

-No. 17, D:  "Procedures for the exchange of control informa-
- tion and user data between a packet mode DTE
~and & PAD" |
No. 34 E (not. completed) "Points for further study"

A, Rybczynski'(Canada) for topic 2 above;

Temporary Document No. 20: "X.25 - ‘Proposed enhancements,._
p01nts requ1r1ng c1ar1f1cat10n and p01nts for

further study".

T. Knappett (UKPO) for topic 3 above.
Temporary Document No. 8:. "Elements of a proposed draft
' Recommendatlon for an Internetwork Slgnalllng

' System for Internatlonal.Packet Mode Serv1ces“.

C Broomfield (UKPO) for topic 4 above .
Temporary Document No. 14:  "Possible procedures for the
datagram-faclllty". B

- F., IShan QJapan) for topics 5 and 6 above.

Temporary Document No. 27: '"Possible exten51ons to ex1st1ng
CCITT Recommendations X.1, X.2, X.92, X.95, X.96",

G. Kvarnefalk (Sweden) on level 1 of X.25,
Temporary Documents No. 9 and 26: "Proposed revision. of level 1

in. Recommendatlon X.25",

C.K. Houter (ISO) on ievel 2 of X.25. ;
Temporary documents No. 12, 11, 13 and 22: "Editor's report
" on Recommendation X.25 section 2 (LAP)".

W. Raymond (Canada) and]S. Ritzenthaler (France) on new definitions.

Temporary documents No.. 18 and '30: '"List of possible'definitions".




1) C.K. Houter (ISO) on Frame Level DTE (sometlmes referred to as
' "simple packet mode DTE" or "51ng1e channel
- packet. mode DTE™).
Temporary document No. 23: "Frame level DTE",

3. The'actfng parties at the meeting

About 80 people were at the meetlng The rapporteurs and editors

are named above. The main contrlbutlons to the. dlscu551ons durlng the

- meeting are shown " in the table enclosed. The "table shows the written

. 'and oral contrlbutlons to dlfferent top1cs of d1scu351on made by dif-

ferent partles. We note ‘that the fOllOWlng paragraphs represent the

personal op1n10n of the author

We think that the reason for holding,the.RappOrteurs-meeting was
the need, felt by France, TCTS and UKPO, for finalizing, at the Study

. Group meeting in April 1977, necessary revisions of Recommendation X.25
and a proposed standard for connecting start-stop terminals to the new

‘data networks (topics 2 and 1). France and UK strongly promoted these

issues during the Rapporteurs meeting, whereas TCTS bound by CTCA,

prov1ded a rapporteur and editors to work on. the subject. Other adminis-

tratlons, for 1nstance us (except Telnet), Sweden, Japan and Germany, -
made 1ntervent10ns that stressed the need for a more thorough study of

~the. subject, which would take longer time and therefore delay any:

agreement to be obtained.

‘There was a'kind,of "opposition party" which was represented

mainly by ISO, ANSI, IFIP, ECMA, and IBM (France), and which, in our *

opinion, held a quite sensible view. Their:main points were

-a) work on topic. 1~(PAD) can only proceed>in close coliaboration
with IS0 Cproyects 24 and’ 17), and the present prop031t10n for
the PAD is not sound in a larger context.

/0




b) compatlblllty of X 25 level 2 with HDLC of- ISO
c) necessary 1mprovements of X.25 1eve1 3. |

'd) against proliferation of interfaces for terminals; in parti-

cular,- for a unique HDLC interface for single access DTEs;

. It was generally agreed that the CCITT needs collaboratlon with
ISO. In this context Temporary Document No. 33 p01nts out the next .
relevant ISO meetlngs (14-18 March 1977 in Sydney, Australia; 4-5
bJanuary 1977 in Utrecht Netherlands WG 2 on public data networks))
to whlch CCITT. experts are welcome, and Temporary Documents No. 13 and
28 deal with the present differences between the X.25 level 2 and the
ISO HDLC procedures (which are to be €liminated). However, as far as

the PAD 1ssuc is” concerned, 1t seems that the CCITT is g01ng ahead.

(1ndependent of the_work of IS0) for finding ‘an acceptable recommendation.

4. Results of the discussions

The following sections cover only those snbjectsmof discussion

which the author considers most important.

4.1 The PAD (packet assembler and deassembler)'

. The dlscu551on deals w1th a PAD for connect1ng start- stop DTEs
through a public switched telephone network (PSTN) to a public data -

network as shown in the diagram below.

o e weme,  mcm—  — ——macaan w— i ——atvire-  atrimm— e,

. ‘data . l | psTN
packet . : : ' o - start-
‘mode X.25 network. . X.25| PAD V,2} A V.21 stop
'DTE _ o | L - | | DIE
o ]
- user DTE ©~ ~ public data network offerings - ~ - user DTE.

The PAD_is a particular»kindhof "netWork interface machine" (NIM).

/1




[Z

The Temporary Documents 25, 15, 16, 17 and 34 on this subject

are, with minor changes, in agreement with'contribution P1 (from UKPO)

which is basically a stripped-down ver51on of the Telnet "Interactive

Termlnal Interface. Speclflcatlon"

It is not c1ear whether the range of PAD_parameters provided in
‘the CCITT document is sufficient for handling all envisaged applica-
tions. The introduction of additional optional'parameters_(as con-
tained in the Telnet specifications) may lead to'incompatibilities
between different. networks. -Many points are mentioned for further a
study. We mentlon among the many detalled points the follow1ng more

general ones:

a) acceSS from the start stop DTE to the PAD through -different

_kinds of connectlons, such as Telex, ded1cated line etc.

- b) extens1on of the procedure between the start-stOp DTE and .

- the PAD to other transm1551on rates and codes.

¢ appllcablllty of the same procedure between the packet«mode
DTE and the PAD for different kinds of network 1nterface

' ’machlnes. '

d) the use-of.the virtual terminal concept, and the exténsion to

more sophisticated interactive terminals,

We note that the topic of the PAD is*yery closeiy related to
the author's work for DOC. It now seems to be generally agreed that it
‘is desirable to prov1de a character stream interface ("transparent
mode" in Temporary Document No. 15), This- 31mp11f1es the first p01nt
of our work. The second point of our work ("Towards a virtual term1na1
‘standard") may have an impact on th PAD standard of the CCITT if it can.
. be completed early enough On the other. hand this work may also be
- helpful for flndlng a long -term. solution to -the PAD questlon in the

necessary collaboratlon between IS0 and CCITT
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4,2 iRevisions'for'Reoommendation X.25

4.2.,1 Access to publlc data networks ' (level 1)

' In Temporary Documents No. 9 and 26, 1t is made clear that

‘a) a dedicated circuit and

b) a circuit swltched data transm1551on service

could be used for a multl channel access. to a pub11c data network.

~Some admlnlstratlons (France, ‘CNCP and possibly others) want to study

~this question '"at homeﬁ~before maklng any commitment.-

L 4.2,2 Llnk access protocol (LAP) . (1eve1 2)

There is a confllct between CCITT and ISO (as mentioned above)

It seems that CCITT would eventually include the text of the appro—

priate ISO" spec1f1catlons in its recommendatlons.»

- 4.2.3 Virtual call protocol (leVel 3)

Many questions, amendments and critics were raised on the packet

‘_ level,procedures. They are.summarized in Temporary Document No. 20.

- 4.3 Interworking of different public”date ﬁetworks

Telnet proposed the use of X.25 for. bu11d1ng gateways between

networks, as shown in the diagram below.

"network B\ .
‘ “——{network D

[ network A

‘ However, there is no agreement whether b) should bé offered initially.-

/3




However, some changes to X.25 are necessary.  Elements of a proposed
draft recommendation are given in Temporary Document No. 8. The addi-
tion of accounting information? the use of-several_physical links for

a given gateway (for reliability), and the use of alternative routes for
virtual circuits are (among other polnts) for further study. The issue

1s generally con51dered urgent

4.4 Numbering plan L

No 00ntributions were'received on this subject. Contributions are
SOlllClted for Aprll 1977 (to be sent directly to Mr. Blehler) ‘

con51der1ng
a) a common‘plan{forlcircuit and‘packet_ewltched services
bi' sﬁbaddreséing_;.j: | | |
The need for eubaddressing was stresse& by sereral.parties. It has also

been found essential for calllng a start- stop DTE through a PAD and a.

"~ public sw1tched telephone network.

4.5 Datagram,service

A virtual callv"Faet Select" approach has been'proposed for those
applications that need short‘ekchanges of messages Favored by some:
admlnlstratlons and (probably) more difficult to implement than the
(probably less sophlstlcated) datagram approach it is not clear, at
this time, which of the two approaches is better suited for the intended
appllcatlons and how the two. approaches compare as far as the dlffl—

culties of 1mplementat1on are concerned

-Possiblepprodedures for‘a datagram facility and its combination
‘with the X.25 virtoal call facilitywwere discussed by an editing group
‘with participants from'UKPOL'Sweoen,‘Netherlands, ISO and IFIP. It
was. pointed out that no. administration had presently plans for pro-
viding a datagram faclllty . Japan has plans to provide the "Fast
Select" facility. . A B



We note that the third point of the author's work for DOC
deals with the datagram service. We think that a comparison of the
' datagram and M"Fast select" fac111t1es would be quite useful at the
present. tlme. . '

4.5 Frame level DTE

IBM pointed out the need for’a syncronous interface for future
terminals. Arguments-haVe been presented for adopting an HDLC protocol'
for such terminals. Thls would reduce the nunber. of interfaces. to be
.provided byfterninals ‘But.Telnet and France propose the use of X. 25
(single channel): “This would reduce the number of interfaces to be
provided. by pub11c data networks. The subJect is st111 qulte open,

as shown in’ Temporary Document ‘No. 23

R Canadlan part1c1patlon

. The Canadian group presented the contrlbutlon P27 ent1t1ed

‘ "Trans1t time obJectlves for an 1nternat;ona1,packet switched publre
_data network". During the discussion within the National Study Group
for SG.VII this paper was presented-hy W. Raymond>(Te1eg1obe) and .
‘supported by_CNCP; but criticized by TCTS. The paper is intended as
a starting'point‘for future discussions on the overall delay for inter-
national exchange of data. The paper did not “entail any discussion at
the meeting in Geneva. We believe that thlS paper, and the subJect in

general, deserves more attention.

We noted that the Canadian delegates did not express ‘their
opinions very often at the meeting in. Geneva, although the delegates
Afrom TCTS participated strongly in the role of a rapporteur and
editors. This. is’probably:caused in part by-the.fact that‘they offi- -
_cially represent a Canadian concensus formed 'in the Nat10na1 Study

Group which is not always the oplnlon of the organlzatlon they represent
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£ different topics

_Table showing the participéiion of paities in th

This table is based on the offiéiai mihutes'éna personal notes on the meetings. It is incomplete.

. v Revision X.25 Intér—'Dataf | Frame -

Party PAD level 1,2 , level 3 |working| gram level DTE
e Bell N N - Px:
. Canada {‘CNCP o v

“3'2J- - L Teleglobe P27.T o
ﬁf;Ggrmény P25(*) N -
cust o gov. . P11(I),- I P1OEH) | HQP)

) AT P35(*,-) S | IR B :
- France P12(%), *+, N PL4(*),+ | + 4 |4s) | useofx.aas [N

R iy P21(C) P16 (*) | P17(FS).
UK PO P1(+),P26(*),N,+ N PO(+) | P9

T , . : _ o I:

Sweden - )

Telnet P28 (*) + use of X.25 | g,

Olivetti : P34 (FS) .

IBM France C,- P23(-,*) | + N

ECMA P5(-) P4(1) | | P5(P)

IFIP P31(-),- - L | P32(*),- P2(+) | +(NP)

IS0 -,for collaboration I,- ' ©+(NP)

' CCITT-ISO .

.Egglanation;

contribution

intervention with

 positive impact

. oppositional

intervention -

statement of

urgent
need S

: for compatibility

with other CCITT"
standards

for compatibility,:’

with ISO HDLC -
standard o

for Fast Selecting'

terminal interfaces

amendments proposed

: no proliferation of =
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Document prepared for .;_.,~ o January 1977 B

CCITT : |

- Period 1976-1980

SG VII, Packet Switching -

Source: - _

Title: Applying the'virtual terminal concept to the interworking between
L a start-stop DTE and a packet mode DTE.

Author: G.V. Boehmann,_UniVersity of Montreal, Canada

1. Introduction .

»

1.1 General ObjeétiQeQ

We bellevc that.the 1ntroduct10n of a new qtandard should 1ncrease
1he compat1b111ty4of the dlfrercnt equipments that are used together for
bulldlng.an overall system; The PAD takes part of an overall system thch
typlcally con51sts of one or several host conmutera, a data communlcatlon
' network p1ovrd1ng v1r1ua1 ClTCUltb, and a 1arg° number of termlnals ~The_"
PAD's fuuctlon is the adaptation of the start- -stop 1nterface of the-termra
nals to the packet mode 1nterface of the virtual circuit. A PAD standard
should theref01e be de51gned such that it allows for a max1mum compatlbl-

llty between dlffercnt types of terminals and host computers

We therefore;think that the following objectives are important:
(1) As seen by the packet-mode DTE, the PAD: should behave like a standard
minimal Virtual Terminal (VT).

The existence of networks makes it pdssibie for a single terminal
to access a Variety of 'services provided by'hoet computers. However,
the steady increase in special features in terminaIS'makes'it difficult'
to write an appllCatlon whlch can communlcate Wlth more than a few types"

of termlnals however, w1th one level of abstraction. many of the varia-

/';

a




tions in terminals ddsapnear.
The definition'of a VT protocol renresents such an abstraction.'
It consists of a set of pr1m1t1ve VT functions and some rules for using
them, to allow an orderly exchange of 1nformat10n. When a VT protocol
is w1de1y accepted as a standard manufacturers will prov1de termlnals.
that W1f1 conform to that standard i.e. behave 11ke a VT. As 1ong as
thls standard termlnal 1s not avallable, the user st111 needs a conven—‘
tional termlnal- ThlS termlnal plus a terminal handler, 11ke the PAD,

will prov1de an emulatlon of the VT

.IThe applicatiOn.need_not cOncern'itself.with the exact nature of

this conVentionaloterminal nor with the local conventions adopted‘hetween '

the handler and~this~termina1 " The appllcatlon is concerned only W1th
. the VT, To make an ex1st1ng appllcatlon or service avallable to the
_ network community, only one adaptatlon WOuld.be needed, the adaptation

to the VT.

'-(2) The PAD shoﬁid be designed such that it cou1d>imp1ement a minimai

_ VT interface for a large variety of different'types.of physical terminals.
This will"simplifyAthe extension of PAD services to most existing..

and future start—stop terminals.-

(3) The m1n1ma1 VT standard should be de51gned such that 1t can be

natura]ly extended to 1nc1ude addltlonal VT functlons, wh1ch w111 be

required in the near future.
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We note the fplloWing requirements for the VT standard:
(a) The VT pretoeol»must be‘symnetrical. .This allows terminal-terminal
or host-host communication just as well as the usual host-terminal commu-
.nication. )
(b) The same. protocol should also be used when frame mode DTEs (see
COM VII 54 Part III, annex 5) will be connected to v1rtua1 circuits.

This allows hosts to use the same VT protocol for communication Wlth start—

stop and frame 1eve1 termlnals prov1d1ng the same 1og1ca1 functlons

'(¢) The VT protocol should not only be appllcable in pub11c data net-
works, but also in prlvate networks. This 1s 1mportant 51nce the VT
protocol is an end-to- end protocol, and 51tuat10ns where a term1na1 in
a pr;vate network communlcates with a terminal connected to a pub11c

aata-network should not be excluded.

Because of the scope of the subject we- con51der that collaboratlon

with ISO is 1mportant

e

1.2 Problems with the proposal of Geneva, Nov. 1976
(see COM VII 54 and 62) :

We have identified the following problems with the last proposal
for interworking between a start-stop DTE and a packet-mode DTE.
1. As seen by the packet—mode DTE (host), the-PAD plays the'role of
a terminal handler. This implies the following pointsﬁ' 4

.1.1- The host controls the PAD functions;




1.2- Undér certain circumStances,.the PAD functions can: also be
controlled by the terminal eperator. This may give rise to

command collisions and inconsistancies.

‘1.3~ The hbsthhas to know cerfaih PAD paraméter values (reflecting

partly properties of the connected ﬁhYsicallterminal)'even‘
when the‘simp1e node of‘operation'is adopted, or when all
PAD paiqmétéis are.chosen'explicitely by the términal‘opera~'

- tqi‘.. ;
1.4- The'host-PAD interface is not: symmetric.

No'effOrt'hds?béen'médé‘to_standardizévthe.logical_functions,the‘
start-stop teiminal is to perform for the host. A list of such
fun¢tions (VT functioné) could lead to staﬁdardizatipn of terminal

applications.

Extensions to the PAD functions and parameters are needed to

allow for the connection of additional types of physical terminals

to the network.

Extensions_to the PAD functions and parametérS'are needed to allow

for additional terminal functions (CRT displays in page mode, 6tc.).

These extensions that will become necessaryfmay not be standardized

in time and will lead to incompatibilities between different net-

. works (public as well as private). =




6.- = These extensions will_iead to a very complex interface between

.the host and the PAD;

1:3° Proposal

Considering the general objectives and the problems with the
proposal of Geneva, Nev.>%976'asveutlined ahove,.we make the following

proposals:

1. To amend the interface between the packet mode DTE and the PAD
(COM 54 Part III Annex 3 and COM 62 Annex 3) to conform W1th a

'minrmal Vszrotocqlgas outllned in sectlons 2 through 6 of this paper.

<We note that thlS prOposal only affects the data transfer phase,
not the call establlshment and. clearlng procedures. The m1n1ma1 VT
1nterface is very 51m11ar, as far as'functlonal~capab11it1es are

fconcerned, with the proposals of COM 54 and 62.

2. . To consider for future study the p0551b111ty of extending the minimal

VT 1nterface to 1nc1ude the add1t10na1 functlons outllned 1n sectlon 7

We note that propositibns cdncerning certain aspects of the interface
between the PAD and the start ~stop term1na1 (CMP 1nterface) are d15~

ussed in a. separate paper

A/




2. 'List of functions of theé minimal VT

As shown in‘figure 1. a (symmetrical) VT interface is implemented

between the PAD and. the packet mode DTE over a X.25 v1rtua1 01rcu1t

» 1nterface. On the PAD 51de, it 1s reallzed by the PAD together w1th

the physical terminal., The VT functions concern the data transfer

phase only. The list of functions of the minimal VT is the fcllowing.

2.1 Both way'simﬁltanequs"data.transmission

Data transmltted 1s structured into- 1og1ca1 unlts, called

messages. A messagc 1s a sequence of characters representlng one or

several 11nesrof text. .The unlt of transm1ss1on is generally one

message, but could also be smaller, in the extreme case one character. -

Data is presented on the presentation unit of the terminal and
is structnred in (virtual) lines.. For virtual lines that are longer

than the physical lines of the presentation unit,'line'folding can be

provided.

 The VT provides two modes of data transfer (a) standard character

set mode and (b) transparent mode.. Data transmitted in the standard

character set mode con51sts of characters that belong to a standard

' character set (dlsplayable characters of Int Alph 5), and are coded

in a standard code (Int. Alph. 5).

Data transmitted in the transparent mode consists of a sequence

of octets which are not interpreted by the PAD, but are transmitted

A2




to/from the phy51ca1 terminal w1thout any change. A facility for the

'transparent transm1551on of the BREAK signal is also prov1ded

2.2 'Sharing of tlie presentation unit between the incoming ‘and outgoing
messages } » ' .
.Both, 1ncom1ng and outg01ng messages are dlsplayed on the pre-
sentatlon unit of the termlnal (ech01ng) They are dlsplayed alter-
atlvely in the order.lnrwhlch they arrive.. In.thls socalled free

running modé the remote DTE on the other side of the vartual circuit,

does not know in whlch order the messages are presented on the termlnal»

because of - the two way 51mu1taneous mode of-message transmlsslon._

'Ihe VT also provides a'qpestiOn-response mode which can be used

‘when the remote DTE wants that the message that the terminal 0perator "

provides: in response to .a "question' message from the DTE be identified
pons q g ‘

as.such and distinguished from messages the operatef may have sent pre-

viously, In this case thé remote DTE sends a question message, and the
Afifst outgoing message from the VT after the reeeipt of a question

message will be identified as a response message.

The remote DTE can send a hide your input “indication, on receipt

of which the next outgoing message,‘or the first: N characters of it,

will not be presented on the presentation unit.,

2,3 Attention

The VT may asx the remote DTE for attentlon. It may ‘also be

"askcd attentlon.
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2.4 Discart data facility R

The VT and/or the remote DTE may 1n1t1ate the dlscartlng of the

data messages in translt, separately in each direction of data transfer.f

2.5 'VT‘parameter selection

The VT parameters are malnly used for indicating extended VT
functlons that are provlded in addltlon to the m1n1ma1 functlons out- -
lined in this ;;Stf~ The;VT parameter selectlon facility is necessary
when ﬁon;miniméi?sthare:tOrbefused'wifhin fhe network.

-4: TheAVTfprefeeel proﬁides ﬁesns.for:the remote DTE to_eSE the range
:ef;psrameters‘fﬁat:eenrbe aecbmmodated by.the:terminal, and-set the
jvalue3~of the appropriate parameters, according to the felloﬁing~élter-
native scenarii: 'b |

a) the remote DTE is'prepared to adapt to the possibilities of the VT:

Request VT range N
el

... Indicate VT range . Virtual.

w

remote DTE

Select VT parameter‘valuea : Terminal‘

_Agree/Dlsagree on param.
values "

b) the appllcatlon is not prepared to adapt to the capabllltles of the

~ terminal, it w111'd1rect1y select the parameter values 1t_needs;

Select VT parameter values, »
— T 7 Virtual

remote DTE - » .
o - Sl Terminal

. Agree/D1sagree on param, -
' fvalues ) .

P




2.6 Error indicéations - = . . : : . Co

The VT responds by error indications to invalid messages or requests.

.

2.7 Implémeéntation parameters

‘'The VT mdy allow the remote DTE to access its local operating para-
meters (PAD parameters) wh1ch reflectrthe propertles of the phys1ca1
terminal and the mode of operatlon of the ‘PAD. We note that these’para-

meters are not part of the VT 1nterface, but concern its 1mp1ementat10n.

Under usual c1rcumstances, the remote DTE w111 1gnore these: parameters.

3. The VT endsto?end"protocol-
3.1 Scoﬁe.

Th1s section. descrlbes the VT protocol as applled between the vT,
i.e. the PAD W1th the connected physlcal termlnal, and the remote DTE.

~ As mentioned above, thls protocol 1s symmetr1ca1 and is concerned»w1th

the~data transfer.phase5 not with the call establlshment and~c1earing."

We give in this seetion_a protocol description using an abstract
transmission_faeility,'such'that.the protocol -can he adapted to a
variety of different real transmission facilities. We suppose that the .
transmission facility provides for |
(a) both way simuitaneohs transmission of (logical) blocks of data with
error control.and.éequential flow control. Data_blocksdcan‘be.of arbi- -

trary size, and

25
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(b)'trahsmissiqn~of'iﬁtéfrhpts carrying at least one octet of data.
The interrupts are-transmiftad at least as.faSt as b}ocks;,but'indef
pendently of the flow_contrdl constraints for blocks. We noﬁe that
the tradsmission facilit?‘wili usually divide longer logical blocks

into smaller units for traﬁsmission.

Section 4 shows how the VT protocol can be adapted to the X 25

v1rtua1 circuits. used as transmission fac111ty in pub11c data networks..

3,2 The format of transmitted blocks _ ' ‘
_A-block'containéuaVBIOék‘code and a seqﬁence'of items, each‘
represent:ng a prlmltlve functlon or 1nformat10n for the protocol

The block code 1s used to dlstlngulsh the follow1ng kinds of blocks:
(a) data block,
(b) question block, .
(c) response block,

each of these blocks contains.exactly40ne VT message;.
(d) control block containing control information,
(e) parameter block containing information used for paraméter aeleCtion,
. (f) error block used for error indication.

The format of an item is as follows.

" Bach item starts with an item code that indicates the primitive

being coded in the item.. The first bit of the item code indicates

whether the item is:

26



a) One octet'Iong, i.e. the item‘contains only the item code :

¢— Ttem code —)
OXXXXXXX
'1 octet

.

b) Longer than one octet i, e. contalns an item parameters fleld The

indication. of the 1ength 15 contalned in'a one octet item’ engtl
fleld follow1ng the 1tem code

Q-a.Item code.-—> 4,Item 1ength—4> 4~ Item parameterss

1 X XXXXXX | Value=N |- (N-1)octets

RS octet o © &mEe = NOCEets - — —= == = = >

The value. N. >0 -in the item length fleld 1nd1cates that the total

'length of the 1tem is . (N+1), i.e. the item parameters flelds is (N 1)
octets long.

'The value 0 in the 1tem length field means that the length is undeflned,“

i.e. the 1tem expands to the end of the block

Not'é b

The choice ofitheziteh structure, as opposed torother‘fofmatting
techniques Such as,the USe of cohtrolicharacters, has been made for the'
following reasons. A big concern in de51gn1ng a protocol is efficiency,
both in transmissioh ggg_proce551ng. In partlcular, the "inner loop"
(i.e. the part of processing thét is most frequently involved) should

be considered with great care..

12»-‘
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In the VT protocol, the most frequent action to be performed is

" handling a displayeble>character, i.e. at the physical terminal, write

the character and move the writing head to the next character position.

The associated processing in the PAD.may be very simple since.most real
terminals actually use IA5 code for displayable characters. This is
not generally true for other functions such as addressing or control

1

functions: some extra proce551ng is generally needed (e g new 11ne

paddlng or code converqlon, etc. ...jg;..

Therefore,Athe block forﬁats must allor eff1c1ent dlstlnctlon
between text begments that contaln only dlsplayable characters and
functions such as addre551ng or. control This is done by the item
structure, the use of which has-been generalized to the coding of ai;

- primitives.

3.3 Procedures for the VT functions

" For each VT function described in Section 2, the following para- -

graphs describe theﬂprccedure followed by the VT,

3.3.1 Data transmission
A.ccmplete'message is cbded in one data block. . The following
items can be used:
Transmission in standard'character_set mode:
(a) text item*. (Varlable 1ength) containsva sequence of displayable
) characters. '

(b) ‘new line item (one’ octet long) - indicates the beginning of a new
(Vlrtual) llne.A" : 4 T , ‘
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(c) téxt‘with‘new'iine'ifem* (variable length):  contains a sequence

of displayable'eharacters followed by the beginning of a new line,

Transmission in transparent mode:

(d)‘traneparent eata item** (?ariable 1ength5: contains a sequence of
6ctets‘tran§mitted7without;ehange to/frem the fh&sical terminal.

(e) nggg_item (one'oetet long): can be sent by fhe VT to 1ndlcate a '
BREAK 51gna1 from the phy51ca1 term1na1 When received will generate'
ﬂa BREAK 51gna1 to the phy51ca1 term1na1 (This item replaces the

ﬂlnv1tat10n,to;break":PAD'message of the Geneva Nev;'1976'propdsa1).:

* . as noted earller, all characters in thls item can be .sent to/recelved
from the phy51ca1 terminal w1thout any checks and proce551ng, pro-

vided the phy51ca1 term1na1 code is Int. Alph Sg

- ** " can be sent to/from the physical terminal without any checks and -

+ processing.

3.3.2 Hiding and question-response mode

When.the VT. receives a hide YOUr'input item with "N as item

‘ paramcter and the hide. opt:on T parameter) is' ON, the first ‘N
characters of the next outg01ng message w111 not be presented on the:

presentatlon un1t. If N=10 , the complete message will be hidden.

For question and response messages, the same items are used as

for normal messages. Each complete message is transmitted in a cor-"

' resndnding block:
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3.3.3 "Attention

In order to esk the remote DTE for attention, the VT sends an
‘control block The attentlon item may be useful to the remote DTE for
determining when,_ln respect to the sent messages, the VT-has sent the

~attention iuterrupt.

3:3.4  Discart. data facility -

The proeedufes for_disearting ihcoming data messages and for
having the 1aSt'butgoihg'data messages discarted at the remote DTE are -

shown in “the flgures 2 (a) and (b). The-procedures involve the exchange

stof dlscart data and dlscartlng 1nter1upts and the resume output item sent

in a control block

Figure 2: -Discart data facility

-—-,-———9 state tran51t10n on receptlon

n-m—————ﬁ>send1ng state transition, on 1n1t1at1ve

of the VT
resume output R B
-~ A : discart data
vt : T
discart data /
L - ’

incoming
messages

h : discarting
A Y2
D ;/,r .-
e

resume output<

(a) PrOCQdure for dlscartlng 1ncom1ng data messages




, 116 -
. discarting
v 'f‘- .\
. '
v ?
. ’ 7,
u.( . - ) ’
discart data & §

ask for or

-
. : ~ acknowledge:
discarting of .
Sl L - outgoing
- i "discarting - messages

_resume output -

:_(b).'P#OCéduré for. having outgoing dafa messageS discarted

3.3.5 VT parameter sclection
As explained.iﬁ'section 2.5, the procedure.involves the items

request VT. range, indicate VT range, select VT param. values, accept,

and refuéé,'whichlare.Sent in a paraneter Block. 'Thé first thfee kinds

of itemé have a yariabig iength field containing.a list of pairs of
_péfamétér numbers and paramefer ranges, or values respectively. These
: llStS are coded as explalned in Document COM VII-35 (Pl) sectlon 8.3.

B
i

The indicate VT range 1tem contalns only those asked parameters that

- have a non—mlnlmalfrange.

3.3.6-'Error indications

In response to the receptlon of an 1nva11d 1tem, the VT sends an

'-error 1tem 1n a correspondlng block 1nclud1ng as parameter an error code.

Y,
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distinguishing between "iﬁvalid'item code" and "invalid item parameter
field", followed by the invalid item received.

.~In.response to the reception of an invalid block code, or in the

case of an indicated item_iength inconsistant with the length of the

block, the VT sends an invalid block eode or invalid item length item

respectively, in an error block.

3.3.7 Implementation parameters
For the'selection-of’implementation parameters.(PAD parameters)

the same procedure is used as for VT parameters, u31ng the 1tems reguest

PAD range, 1nd1cate PAD range, select PAD param. values, accept and

refuse, In addltion, the items read PAD,parameters and indicate PAD
'pgrameters can be used, similarely as outlined in(section~8 of Document

COM VIT-35 (P1).

' 3.4 Table of primitive items and interrupts‘used in the VT protocol

Items in data, g¥est1on, and response blocks

- text varlable length

- new 11ne - one octet

- text with new 11ne A variable length -

- transparent data 4 varlable length )
- Breek _" . one octet

- hide your input ‘ _ varlable 1ength (three octets)

- error ' : o varlable length




Items in control blocks:

- . - attention . one octet

- reésume output “one -octet

-~ error . - variable length
. , Ttems in paraméter blocks:

—-requeéf'VT'range o variable length
- .—AindiCate>VT range . variable length

' --select VT param values . variable length

_'f‘accept ;je o A ' one octet

: -_refuse - “»Tl - . one octet ‘
—“request PAD ‘range variable length

' —ﬁlndlcateVPAD range variable length |

- select PAD param. values variable length

- read PAD'parameter3‘ 'variable‘length

- indicate PAD parameters variable length

- error L variable length

Items in error blocks

1nva11d block code 'variebie 1ength

invalid 1tem length variab1e>1ength
. . KBS

VIntefrupts:

- = attention

discart data

discarting

3.5 Parameters of the minimal VT

For eachAparametef,~the following indications are given:

. The index 1nd1cat1ng the rank qf the, parameter in the

list descrlptor L

; C D The descrlptlon and codlng of both ‘the 1nd1v1dual ‘values as

well_as_range«of values ‘in the corresponding octet
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LINE (Line length)
Index =.
Values : ‘0 1ndef1n1te length (llne foldlng is performed)
o< ns 255 flxed 11ne length of n p051t10ns,‘ N Cv1rtua1

11nes longer than n w111 be truncated)

Deféult VeIUe 15;0_, .

_Range " : 0 < N < 255 N is the 11ne 1ength on. wh1ch 11ne fold1ng is
' 7) based (phy51ca1 line length) ’

HIDE . (hide your input-option)

i

- Index
“Values : 0 no hiding performed
1 hiding performed on request

Default value is 0 .

Range L0 :hide option.not available

1 hide option available

4. The VT protocol in public data networks

The VT protocol described in Section 3 i$ implemented in public
data networks by using the virtual circuits of recommendation X.25

as transmission facility.' The procedure is as follows:

4.1"TransmiSSioﬁ'of a block
A block is sent as a. complete sequence of data packets (1n the

| sense of X 25) w1th the more data b1t ON in each packet, except in the

last one.

34"
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4.2 'Block codes

A data block is sent as a complete sequence of data packets with

the data qualifier OFF in each packet.

All other blocks are sent as a complete sequence of data packets
with_the'data_qﬁalifier ON in each packet; where the first octet in the
first-pécket of the séquénce is reserved for a blbck code.

The block codg‘éssumésfthe following values: -

" kind of the'Block ] value of theAblock ¢ode .

. error -
‘question
‘response

control

' parameter

4.3 Trahsmissioh‘of.intérrupts
The interrupts are transmitted according to the procedure defined

in recommendation X;25.

5. Changes to PAD functions for accommodating the VT protocol

For accommddating the VT protoéol as described in Section 3, only
small changes are necessary for the PAD functions and the interface to
the physical start-stop termiﬁals:aSAdescribéd in Com VII, 54, Part II,

Appendix IT A, seciions B énd C).
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,5;1"PAD‘parameters;J

The possible values for the BREAK parameter (reference 7) should

1nclude three bit encodlngs for

- asking attention
- discarting incoming meésages
- discarting outgoing messages .
~.In the case that.thSical términals with a code different. from
Int. Alph 5 will be handled two addltlonal parameters would be needed
_for spec1fy1ng p0551ble code conver51on.‘

E 1nd1cat1ng the code\of the-physical términal
- indicating whether the data received from the physical

terminal ‘should be sent in transparent mode or in

standard character set mode (possibly code conversion).

5.2 FEnd of message conventions.

.

“We mention two~possible end—of—message.conventions: i
(a)  the terminal user 1nd1cates the end of a message by a particular.

'key stroke. .For example a "transmlt" key could be used for that

purpose} By default, the end of a message could‘also be assoc1ated‘

with the end of a line.

(b) The terminal user is not aware that its data is structured into
messages. This could be appropriate when the PAD is in the
transparent mode of operation; In this case, each data packet

sent could be con51dered a complete message.

36
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6.: NeceséafylreVigiOns for the text of COM VIT 62.

To be determined (for future study) R

' 7. Proposed futuré extensions-of the VT functions
The followihg iisf of functions contains some points for further
sstudy to be 1nc1uded 1n future non-m1n1ma1 VT speclflcatlons. "They will

"*requlrc an exten51on of the m1n1ma1 VT. protocol by 1ntroduc1ng additional

1tems to the table of Sect1on 3. 4
(a) 'Transmi$Sibh of'prcgram'functions'“ '
- (b) . Terminal modes
- format of presentation stfuctured in pages

- choice of dlfferent character sets (for mu1t1 -alphabet

termlnals)

~  format mode with prptecfed fields

graphical terminais‘(dot or vectof mode)
(¢) Cursor addressing

- direct .

- relative

- read cursor position

- horlzontal and vertical tabulatlon

- spec;flcatlon Qf tab stops
(d) Display enhancement (coﬁtrast)

(e) Over-printing -
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Document prepared for R : ... Jamnuary 1977

CCITT S S . | o
Period 1976-1980 ’ ' ‘

SG VII, Packet Switching
Source: .- :“w'e S e L C Tl

Title: Comments on- the proposed 1nterface between a PAD and . a
start- stop DTF

Author: .G.V, Bochmann and P. Thibaudeau, Univ. of Montreal

1. Introduction -~

1.1. . General

This paﬁer comments .on the proposed interface between the PAD
~ and a_start-stoo terminal (CMP interface) for the interworking of
start—stop'aﬁd paeket,mode DTEs; as specified in COM VII 54, Part.II,

Appendix ITI A, Section B, and COM VII 62.

‘We feel that the interfaoe should support the evolved charac-
teristics of modern character mode DTEs COmmonly'found on the market.

~‘Those modern terminals being so different from each other, the inter-

face to the network should be as flexible as. poss1b1e in order: to adapt

to spec1f1c characterlstlcs that manufacturers of termlnals have imple-

mented (due to the 1ack of a standard in thlS f1e1d)

The interface proposal mentloned above does not seem to prov1de
a framework that could be naturally extended for handllng these dif-
ferent term1na1 characterlstlcs - Instead the interface is geared at

51mp1e termlnals of teletypewrlter type
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1.2 'Proposal
In view of this.sifuatien, we propose the following general
objectifes for the design of the interface between the PAD'and the

start-stop terminal:

(a) ease of éxtension for sﬁpporting additional (logical) faeilities
provided by the terminal.
() ease of exten51on for supportlng the m1n1ma1 and additional

_ (1og1ca1) fac111t1es on a Varlety of dlfferent real terminals

‘(not necessarlly of teletypewrlter type)

.

B (c)  sep1rat1on of the termlnal handllng PAD functlons concern1ng the :

.data transfer phase 1nto

- 1oca1.funttione,performed by the PAD and the real terminal

for which the remote DTE need not be involved,

- -transiation between ‘the real terminal and the virtual terminal

-

‘interface as-seen by the remote packet-mode DTE.

The implications of the ebjectives (a) and (b) are_diséuséed in -

‘detail in Sections 2Vand 3, respectively. The introduction of the

virtual terminal concept is proposed in a separate paper.

2. The handling of termlnal func¢tions by the PAD, and the terminal

handler command language

2.1 Terminal functions.

L

We consider; emong others, ‘the following'terminal functions:

#0




2.1.1 Local functions-
- delete 1a§t character

- delete current line

2.1.2 Functions related to.the minimal VT protocol

- new line
- - end of meSSage;-if message is built of several lines, or
is not 1erm1nated by "new 11ne" |
- 1linefold," if transmitted (Vlrtual) line con51sts of several
: phy51ca1 lines " of the termlnal ' o
«,7“attentlon .
2 discart’ 1nc0m1ng messages (flush output)

- dlscart outgone messages

2.1.3 Additional (logical) functions (future extensions)

© - transmission 6f'program functions -
- * presentation in page mode |
- choice of different character sets
- format mode with protected fields : .-
- - .direct and relative cursor addressing
- tabulation . '
- display enhancements
'-<‘overpr1nt1ng

etc.

2.2. Need for flexibility in the handling of terminai:functions

As 1ohg as no terminal standards exist, there will be terminals

executing similar functions with different procedures; i.e. a given-

key having a given function may send different characters or character

/

/f .




strings if used on‘differeﬁt tefminals.. On the other hand, it may be
-(necessary to send diffgrent character striﬁés'for different terminals
.‘in,order to inyoke_a.givén fuﬁction.A We fegl there is a need for a
revision of Int. Alph. 5 in order to include a standard fér fhé termi-
nal'fUnbtions listed above, as well as the'ﬁrbceduré for inﬁoking'them.
Since such a standard doés not'exisf; and it is imbrobable that‘sﬁth a
standard cquld be;arfivedlat.in the neé; futufe,'the termiﬁal handling
PAD'has‘to récogﬁizé.ahd-adaft fb7the‘differenées.bétween ekistiﬁg
terminals.v o B '.":~_ : . o o |

| A éiﬁéh fefminéi funcfithShouid normally be»associated with a
~key of thé-terminal,'if:;f éxists, 6r with:a‘seQUénce of'keylstfokes._
>Since different real terminais associate different éharactef strings
with certain function keys, it is necessary that the termiﬁal’hapdlef,
too, can associate different'charactér Sfrings with a given térmiﬁal.-
functiqn.' The set.of available fuﬁétions.and.the:asSociated character

" strings depend on the connected terminal type.

We believe that thig‘?rbblem could. be solﬁed>by providiﬁg.some '
standard‘términal profiles fdy those terminal fypes most commonly used,
and'allowing the.tgrminal ope?ator'to,adapt to any particulafAreqﬁire—“
ment,:if neceséary; by changihg on line the character string$ associated

with the different terminal functions.
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2.3 Desired characteristics of a command language for termlnal handlers.

(a) 'The command languagé’shbuld be as‘simple as fossible. .It should -
. be easy to type and to understand. N
(b) Commands should be distihguishable from the rest pf-the dialogue,
forfexample, by means of a visible escabe charactér. |
(c) There could be the p0551b111ty of shortenlng the dlalogue by

u51ng commands such as.

< escape. >~ TERMINAL < standard termlnal proflle >

2.4 Proposal for'a command language

2.4.1 General format

The following'fOfmat could be used for'commandS"to.the terminal
handler:

< escape > < command name > [ < parameters > ] < new line >

The escape charactéf'puts the termiﬁal handlefuinto command mode. The

comnand name specifies whicH funcfion~is concerned. The parameter part

consists of one or several parémeteis or could;be absenf.' It typically

: consists.of the character or character string that is to be aésociafed

with the funétion." The new line function térmiﬁates the command .
We'suggest'tOVuse‘ < DLE > -as standard eécape:charécter. How a

cqmmand can be distinguished from the.rest”of:the dialogue.ié for further

~study. -
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We_give the following commands as examples:

< escape > ESC < char, string > < new 11ne >

redefinition of the escage character, 51mp1e proflle default' < DLE > -

"< escape > NL < char strlng > < new line >

redefinition of'newjllne 51mp1e prof11e default :< CR >

1

< escape >'EQM.<_char.string‘> < new line > . |

redefini%ion;Of_end-df message; simple profile default: < CR>

<~escape > DEL < char strlng > < new 11ne >

redefinition of. delete last character, 51mp1e prorlle default. :<dBS >

"'<'e5cape > KILL < char.string > < new line >

redefinition of delete current line; simple profile default: . < CAN >

< escape > FOLD < char sturing > < ‘new line >

redeflnltlon of line. fold 51mp1e proflle default < LF >

< escape > PAD < integer > < char. string > < new 11ne >

specifies number of padding characters to be 1nserted after the

specified character string; simple profile default: no padding

We note that an empty character string in a command disables the cor-

responding functioﬁ.

Possible restrictiOns on the allowable character strings are for

further study.

o
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3. 'Extensions to the PAD functions and parameters for connecting

"different types of teérminals.

3.1.1 We propose‘a speed rangehthat‘wonld include the following rates:
110, 134.3; 300, 600,'1200, 2400, 4800 and, possibly; 9600 bits

per seeond; ‘This:Wou}d,satisfy-the need of users in almost any appliea-:

Ition. | - | -
The. average 1nput rate of a hand—operated terminal is of the

orde1 of 1 character each 2 seconds, and the" average.rate, on output

is of 10 char./secAfor low speed and 20 char./sec for high speed terml—_,o

nals. _(Thts differenceAarives because the nserhiists more-output if it.

can be done fast). : Now, if we con51der automatlc data transfer on 1nput N

(in block mode), the average transfer rate on 1nput may increase to 1 or

2 char./sec w1th.transfer of blocks at the peak rate of the termlnal

| (960 char./sec at a bit rate of 9600).

We feel there is an immediate need for supporting these '"high
speed—automatic.transfer" terminals because they tend to be commonly

used among different classes of users.

The impiementation characteristiCS (espeeially hardware) being
'so different for "low speed hand operated" and ”hlgh speed~automatlc
transfer" termlnals, the con51deratlon of hlgh speed automatic trans-
fer is 1mperat1ve 1f we want to avoid that the techn1ca1 development

~,be frozen by a shortslghted 1mp1ementat10n of a proposed standard




-direct lines for connecting start-stop terminals to public data networks.

3.1.2 . Buffer allocatlon'ln the PAD must be suff1c1ent to allow
automatlc data transfer (as in block or page mode) at the trans-

m1551on rate of the terminal..
3.1.3 Since the puﬁlic:switchedntelephone networks usually do not
allow hlgh tranqmlssnon rates (above 300 bps) with reasonably

low priced modems facllltles should be prov1ded to support prlvate

3.2 The'follewing,points should be considered for further study.

3.2.1 Prov1510ns should be made for termlnals 1nvolv1ng qua51 one—way
communlcatlon, such as credit card readers-or printers.

3.2.2 For certain applications or environments,‘such as banking, it
‘would be of interest to support terminal addressing on multidrop

lines, "

3.2.3 _’Terminale with block mode facility haying to be triggered to

. transfer a data block should be triggered by the terminal handler

" (PAD) in order to releese the host system from this function.
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- WORKING DOCUMENT

Title: Comparison of the virtuaI terminal'approach and the proposal

COM VII 62 for the handllng of start-stop termlnals Ain

' packet- sw1tched data networks

Author: - G.V. Bochmann, consultant, with the collaboration of

P. Thibaudeau

1. Introduction

- This paper compares two approaches to the connection of
start-stop terminals to packet-switched data networks. One approach
is described in CCITT document COM VII 62 which is essentially a refi-
nement. of COM.VII 35 and.the report of the Study Group VIT Special Rap-
porteurs Meetlng (Geneva 1976 - COM VII 54), and is submltted to CCITT
by UKPO, France and Telenet A

_ The "v1rtua1 termlnal" approach is be1ng dlscussed within
dlfferent organizations as a possible future standard for the communica-
tion with interactive character terminals. Several different proposals
for a virtual terminal standard have been made* which all use a basically
similar approach. For the discussion of thls paper we refer to CSA docu-
ment 77-12 ("Applying the virtual terminal concept to the interworking

‘between a start-stop. DTE and a packet mode DTE" by G.V. Bochmann) which

proposes a minimal virtual terminal (MVT) protocol for the communication
between the packet-assembler-and-deassembler (PAD) and the remote host.

We note that the virtual terminal approach is mainly concerned
with the PAD - host interface during.the data transfer phase of the com-
munication, which represents only a small part of the subjects described .
in COM VII 62.. .

In the above mentioned document We 1dent1f1ed the follow1ng

AobJectlves and requlrements for a v1rtua1 termlnal standard:

" As seen by the remote packet- mode DTE the PAD should behave
like a standard minimal Virtual Term1na1 (V) "

The VT iS'characterized by the,communication functions it.”t
can perform. The functions of the MVT and the. functions
realized by the proposal of COM-VII 62 are-compared in

section 2 of this paper. We cornclude that the MVT functlons.'

are realized only partly by COM VII 62 and the reallzatlon
of some of them is not satlsfactory

* see for . example P Schlcker, H., Zlmmermann, "Proposal for a
scroll mode VT in European - Informatics Network" (Oct. 1976);
P. Schicker,. A. Duenki, "VT definition and protocol" Computer
. Comm. Review, ACM, 6, Oct. 1976; EPSSLiaison Group "An .
" interactive terminal protocol", ~INWG General Note # 94, June 1975.
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The PAD should be de51gned such that it could 1mp1ement a minimal
VT interface for a large variety of different types of. phy51ca1 ‘
terminals, This will simplify. the. extension of PAD services to
most existing and future start-stop terminals."

This objective is of secondary importance for this compa-
- rison, Provided a VT protocol is used between a host and
"a PAD, the PAD service for those terminals for which it is
- not provided by the carriers, could be provided by the user
or other groups w1thout introducing any compatlblllty pro-
blems,

‘The minimal VT standard should be designed such that it can be

naturally extended to include additional VT functlons whlch
will be requlred in. the near future."

'Thls aspect 1s con51deved in section 4 of this paper. The
comparison. shows the advantage of the item sequence codi-
.- fication used for the MVT over the character stream codi-
L flcatlon used by COM VII 62.

The VT protocol must be symmetrical. Thls allows terminal- termlnal
or host-host communication Just as we11 as the usual host-terminal
communlcatlon"' ~

' This*aspect:is considered in section 3 of this paper, where
some problems for terminal-terminal communications are
pointed out for the protocol proposed in COM VII 62.

The same protocol should also be used when frame level DTEs will
be connected to virtual circuits. This allows hosts to use the
same VT protocol for communication with start-stop and frame
level terminals providing the same logical functions.' '

The VT protocol should not only be épplicable'in'public data net-

~works, but also in private networks. This is important since the

VT protocol is ‘an end-to-end protocol, and situations where a

_terminal in a private network communicates with a terminal connected

to a public: data network should not be excluded

The last two qUoted requirements show the scope of the VT,
approach. The MVT is proposed as a standard for the commu-
nication between a host and an interactive terminal.

The standard is not limited to PADs interfacing with start-stop
termlnals, but.also apply to.intelligent terminals that commu-
nlcate in blocks u51ng line procedures such. as X. 25 or HDLC in




multi- drop or balanced conflguratlons. Therefore the MVT
is defined in such a way that it can easily be adapted to
different underlying data transmission facilities. Public
data networks with an X.25 1nterface are only one of
these possibilities.

Figufe 1 shows the different architectural 1eVels of the com-
munication of an appllcatlon program in a host computer (a, d) with an intel-

- ligent terminal using the MVT, (b) with a PAD and start-stop terminal

implementing the MVT, and (c¢) with a PAD and start-stop terminal as des-
cribed in COM VIT 62. The figure indicates the compatibility between the
cases (a) and (b), and the incompatibility with case (c). In section 6
we point out the minimal changes to COM VII 62 for obtaining a kind of
upward compatibility with cases (a) and (b).

Section 5 discussés the use of the PAD parameters described in
COM VII 62 for the implementation of a MVT interface. Section 4 compares .
the item sequence codification used by the MVT and the character stream
codification used by COM VII 62, and points out some advantages of the
former as far as efficiency and simplicity of(proce551ng is concerned.

50




Ry

2. Functional comparison

In this section we compare the communication functions pro-

'posed for the MVT with the functional capabilities of the PAD. as proposed
" in COM VII 62. For each concept or function defined for the MVT we dis-
‘cuss the.corresponding function foreseen in COM VII 62. 1In those cases .

where. the funétion is not defined in COM VII. 62, it may ‘be obtained by
approprlate exten51ons of the specifications..

2.1 'The conceépt 'of ‘& message (undefined in COM VII 62)

The concept of a message is mentioned in COM VII 62 using the
term "user sequence"_in‘Annex 3, section 1.4, However; it is unclear
when the PAD terminates’ a user sequenée to be sent to the remote DTE¥,
and whether the user at the start-stop ‘terminal can indicate the end of
a user sequence. - - . :

A p0551b1e conventlon would be that the data forwarding 51gna1

also serves as an end of message indicator.

2.2 V1rtua1 lines longer than phy51ca1 11nes (partly 1mp1emented in
COM VII 62)

For data traffic towards the termihal, the line folding des-
cribed in COM VII 62 provides a means for outputting virtual lines longer

than the physical line length of the terminal. Compared to the MVT, there
'is however the disadvantage that the remote DTE cannot investigate the

physical line length of the terminal when 11ne foldlng is performed (the

» correspondlng PAD parameter value is zero).

For 'data traffic towards the remote DTE, COM VI 62 foresees
no means for sendlng (virtual) lines longer than the physical lines of
the terminal.

2.3 The "new line" function (incompletely impiemented in COM VII 62).

The rnew line function corresponds to ‘the format effector of

"COM VII 62, Annex 2, section 3.5.2. . However, this format effector is

only used for PAD indications, not during the data transfer phase.

: - During the data transfer phase of COM VII 62, a new line
function can be realized by the transmission of the characters CR and LF,
although other conventions could be used to the discretion of the
start-stop terminal and the remote DTE. Padding characters are inserted
by the PAD after each CR sent.to.the start- ~stop term1na1 But no standard
coding is proposed for the new 11ne functlon

*  here and in the follow1ng ‘the term "remote DTE" is used for the

packet-mode DTE (usually a host . computer) wh1ch communicates with
 the PAD through a v1rtua1 circuit. :
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© 2,5 'Transparént node (similar function in COM VII 62, but incomplete)

The MVT distinguishes between text in standard character set
mode and text in transparent mode.. This distinction is not made in
COM VII 62; in fact, it is not necessary as long as the start-stop termi-
nals conhected to the PAD always use -the standard character set code

The Break signal cannot be transmitted transparently from the

_ start-stop terminal to the remote DTE, according to COM VII 62. The. trans-
‘mission of an "Ind1cat1on of Break' PAD message is always coupled with
output discarding, since the value 4 is not allowed for the PAD parameter

# 7. ' :

2.6 _Free running mode (undefined in COM VII 62)

COM VIiI 62 does not speclfy in wh1ch order characters com1ng
from the remote DTE and characters from the start-stop DTE to be echoed
will be displayed on the start- -stop DTE. Intermixing of 1ncom1ng and
outgoing text would be permitted. We note- that the free runnlng mode
of the MVT is based on the message concept.

2.7 Quéstion response mode (non-existant in COMVVII 62)°

2.8 Input hiding (slm1lar function in COM VII 62, but problematlc
reallzatlon)

: Although not meant for this purpose (see CcoM VII 54 7%ufi. fMMkaZ
3,2 ) the echo PAD parameter defined in COM VII 62 could be used for.
obtaining a (questionable) implementation of input hiding. The remote

DTE can have the input on the start-stop terminal hidden, by sending a

"set parameter'" PAD message (Annex 3, section 4.4) setting the echo PAD
parameter (reference # 2). to the value 0 (no echo), and’ resettlng the

value to 1 (echo active) afterwards This mecanism gives rise to the fol-
1ow1ng unresolved problems ' - ‘

(1) The mecanism only works when the ech01ng is- done by the PAD,
It is 1napp11cable when the start-stop terminal or its modem do
the echoing. - (We note that this p0551b111ty is foreseen by the

.'"hlde" parameter of the MVT). :

(2) The user of the start-stop. termlnal may change the value of
the echo PAD parameter, using the PAD command signal- descrlbed in:
Annex 2, sect1on 3.3.24 w1thout the: remote DTE noticing.




(3) Irregdlar packet delays in the network may give rise to the
. following problems

(a) If the PAD message setting the echo off is sent by the
remote DTE after a packet containing the text, say 'type in
your password, please", and the packet containing the PAD
message is delayed in the network, the user may type h1s
password before the echo is switched off.

(b)- If, on the contrary, the PAD message- is sent before the
. text packet, and again the second packet, contalnlng the: text
is delayed, it may happen that a user who is 1nputt1ng data
- wonders why the system stops ech01ng

_ We note.that according to COM VII 62, the echo of the PAD can '
be switched off completely. Th1s'opt10n is not foreseen for the MVT,
but can be implemented in a VT PAD as. exp1a1ned in section 5 of thls
paper. -

2.9 Attentionv(similar function in COM VIT 62)

The send1ng of an "Interrupt" (see COM VII 62 Annex 2, sectlon
4. 9 2.4) could be 1nterpreted as an attention s1gna1

. The MVT‘protocol prov1des, in addition to an attention interrupt
sent to the remote DTE, an attention item that travels in sequence with
the data and may be used by the remote DTE to determine at which 1nstant
the attention signal was initiated by the VT.

"As 1mp1emented in COM VII 62 the attention interrupt is in

possible confllct with the d1scard output fac111ty, as exp1a1ned below.

2.10 . Discard data facility . (dlfferent 1mp1ementatlon in COM VII 62
partly undeflned, problematic)

As explained'in COM VII 62, Annex 1, section 3.7 and 3.8, and
Annex 3, section 3.3, the discarding of incoming data (discard output) is
controlled by the PAD parameter # 8. The logic of the discard output

protocol of COM VII 62 is similar to the protocol of the MVT for discarding

1ncom1ng messages (see MVT, section 3.3.4), however, the coding of the ex-
changed information is d1fferent

'In the case of COM VII 62, 1t is not clear whether the remote
lDTE, ‘after receiving an interrupt packet, should discard the received
data packets until the'Indication of Break' PAD message sent by the PAD
- (corresponding to the "resume output?* in the MVT), is encountered. If it
does.not then COM VII provides no means for having the last outgone .
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messages, sent by the PAD,. discarded at.the host (as is possible for
MVT). If it does then the discarding of data.is always done. simul-
taneously in both directions (the MVT allows discarding independently
in both directions), and the following conflict occurs:

The reception, by the remote DTE, indicates that
received messages should be discarded until an
Indication of Break is encountered. This action
will also be followed when an attention interrupt
(see section 2.9 above) is received. In the latter
case, however; no Indlcatlon of Break is 11ke1y to
follow .

A solution to this problem would be the_distinction, in . :
COM VII 62, of several different kinds of interrupt packets, using dif-
ferent data field values (see COM VII 62, Annex 3, section 1.5.,5).

'2.11 VT parameter selectlon (there are no VT parameters 1n the approach
of COM VII 62 :

2.12 Implementation parameters Cvery,similar;to CoM VII 62)

" The PAD parameters foreseen in COM VII 62 could be used for ‘the

1mp1ementat10n of -a MVT interface with the remote DTE, as explalned 1n
section 5 of this paper.

The MVT foresees control messages for requesting and ihdicating

the range of possible values of PAD parameters. This. facility is not
foreseen 1n COM VII 62.



3. Some remarks on'symmetry

The protocol between the remote DTE and the PAD, according
to COM VII 62, is not completely‘symmetrical. Symmetry of this protocol
is desirable, because in the case of a symmetrical protocol, this same
protocol could be used not only . for thé communication between a start- stop
terminal and a host, but also for terminal-terminal and host-host commun1~
cation.

First of all we note that COM VII 62 does not foresee the possi--
bility of a PAD accepting an incoming virtual call to a start- -stop termi-
nal. Without this possibility, terminal-terminal communication is not
possible through a public data network. This possibility is however for
-further study

As far as the data transfer phase of COM VII 62 is concerned,
the protocol is symmetrical, except for the handling of the PAD. parameters.
The non-symmetrical handling of PAD parameters can give rise to problems
such as the following. Suppose that two start-stop terminals communicate
via two PAD connected via a virtual circuit. Suppose one of the terminal
initiates the-discarding of output by using the break signal (with the
appropriate parameter values being set in the PAD) and waits for the
reception of the "resume output' message to-be sent by the remote DTE,
It will wait forever, since the remote PAD does not resp0nd to the recelved
interrupt packet : :

It seems to be reasonable that the furictions of a MVT should
be 1mp1emented on each (virtual) terminal at least as far as the response
" to incoming data and control items is concerned, but not necessarily as:
far as the initiation of the functions is concerned For example, consi-
dering the "hide input' function, it seems reasonable that an interactive
terminal be able to respond to an incoming "hide your input" item, but -
not necessarily be ‘able to send such an item. A typlcal MVT would have the
capabilities shown in the following table:

‘capability for:
function initiation | response
text transmission (standard code) - X X
text- transmission (transparent) : ' X
new line - X X
question- response ' o X
hide input . X
attention ' : X X
discarding output (1ncom1ng data) X X*
discarding outgone data X .
parameter selection X

¥ Lacklng of thlS capablllty in COM VII 67 leads to’ the problem mentloned
above.
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4. Formats of codification

4.1 The charaCter'Streain‘COdificatioﬁ'

Accordlng to COM VII 62 all 1nformat10n exchanged between

~the PAD and the remote DTE, except the PAD messages, is coded as a-

stream of characters of the International Alphabet # 5., Most characters
represent text to be displayed, but other functions are also coded as

character sequences. For example, theé neéw line function would usually .

- be represented by the two characters CR and LF We call this approach

the "character stream cod1f1cat10n"

If the character stream approach is to be reta1ned for the rea-
1lzatlon of a VT protocol, it has to be extended. Each function of the
VT requires one or several codes which must be defined as special control

. characteérs or sequence of characters. This approach has been taken by
- the manufactures of more sophisticated start-stop terminals without

waiting for a standard, which lead to the present incompatibilities.

The PAD or the host that receive character stream encoded in-
formation have to decode thls information by an algorithm similar to the
follow1ng one: . :

Decoding algorithm for character stream information

for each received.character C do

begin -
test bits # 7 and # 6 -
if C is a control character

then begin N
look up C in a table of control characters :
if C is the first character of a function code (i.e. CR or DLE)
then decode the function and execute it

else transmit C
end

else beg1n

(p0351b1y) test whether C is DEL or some displa&able
character used as the first character of a
functlon code

if so o
thenvdecode,the function and execute it
else transmit C- ' |
end

end.
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Accordlng to the MVT all 1nformat10n exchdnged between the VT
(or PAD) and the remote DTE is coded as a sequence of items, where each
item contains a one-octet item code, a (possibly implicit) length .indi-
. cation, and possibly item parameter values.- Each function. of the VT is
coded as one or several items. For example,. a. llne‘of displayable text

text code | length | char.1 | char:2 - char.n | NL code

-

indication, as explalned below)

‘;chaf!l char.2 .+ char.n

‘text with /-
new line code : . ‘
: The PAD or the host: that receive item encoded 1nformat10n ‘have
to decode this information by an: algorithm similar to the following. one:

Decoding algorithm for item sequence information

" for each received item do
begin » P -

' if bit # 8 of code =0

then length =1 ,

else if bit # 7 of code =

then length := up to the end of the block
else length := value of next octet;

dependlng on the value of the item code, goto the correspondlng
function routine :

end.

S ‘Algorithm of the text function routine

for i=1 through 1ength do
transmlt next character in the parameter fleld

n?
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.................

The MVT protocol prov1des for the followmg three 1nd1cat10ns
of the item 1ength

(a) items w1thout parameters (1 octet long) ‘have an item code of the
form :

OXXXXXXX

®) items with parameters :

(blj the item length is indicated by the value of the second
octet (item 1ength) of the item. :

(b2) the parameter field extends to the end of the block.

'We call the case (bé) implicit item length indication.

The proposed MVT protocol codes the 1mp11c1t item length
1nd1cat10n by an item length octet value equal to zero, We suggest

. now a different coding, using a second b1t of the item code for distin-

guishing between the cases (bl) and (bz) " Therefore the length field
octet is only present in case (bl) For example, the item codes could

ebe of the following form.

- case (b)) .: - 11XXXXXX length parameters

case (b,) : | LOXXXXXX | parameters

jr end of block

4.4 Comparlson of the character stream and 1tem sequence codifications

14.4.1. The'VT-interface ‘

For the 1nterface between the VT (or PAD) and the remote DTE
the item sequence. codification presents the fOIIOW1ng advantages over

- the character stream codification:

(a) The proce551ng (i.e. decodlng algorlthm) 1s simpler and more
efficient. - : ‘
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. The relative simplicity of the processing is obvious
from a comparison of the two algorithms above. We note that
it is a well established practice of software engineering to
structure data in such a form that the processing becomes
simpler. The structuring into items of the information
exchanged in the considered protocol. is just another example
of this useful programmlng technique,

. The higher ‘efficiency comes from the fact that the decoding
algorithm for the character stream information has to test each
character to see whether it introduces a special function. For
example, according to COM VII 62, the PAD has to test each cha~
racter sent by the host to see whether it is a-CR, in which case
it has to insert the padding characters. For VTs, the corres-
ponding test becomes more complex, such as shown in the decoding
algorithm above. In the case of item codification, however, the

deécoding of the item code is only done once for a whole line of

“text, and the characters. of the line are transmitted (1 e. dis-
: played) w1thout any further tests.,

b
(®) Exten510ns for coding add1t10na1 functions are. stralghtforward
It is sufflclent to deflne new values for the item code.

We note that due to the advantage (a), the item codification

-may also be a good candldate for coding formated text. to be stored on

files, or for manipulation by text editors .and other programs for text

processing., However, this aspect .is outside the scope of data communica-

tion, and should be studied by the appropriate standard organization.

For the interface between the PAD and the start-stop terminal
the character stream codification has to be used., The item codlflcatlon

-is not compatible with the available start- stopAterminals. There. is

however the problem that for most functions toibe considered for a VT
interface, incompatible character stream codifications have already been

adopted for different start-stop terminals. We note that the inefficiency

of the decoding algorlthm has a limited impact because the data traffic
is usually much slower in the direction from the start-stop terminal to
the PAD as compared .to from the remote DTE.

As deflned in COM VII 62, the PAD has to 1dent1fy the follow1ng
characters (received from.the start -stop termlnal) which introduce a
function: : .

CR ~ : padding

DLE : = . signal to escape from Data Transfer state

Break signal: wused for many dlfferent functions; such as

virtual circuit reset, escape signal (alternatively.
“to DLE) ; discard output, attention (i.e. interrupt).
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In the case of ‘a MVT or a more sophisticated VT implemented
by a start-stop terminal and a PAD, the PAD has to. identify additional
control characters which are a55001ated with the VT functions. The
exact format of the interface to the start-stop terminal could be deter-
- mined following the ideas outlined. in COM VII 62, Annex 2 and '
CSA DC 77-13 ("Comments on the proposed 1nterface between the PAD and
a start ~-stop DTE" by G V. Bochmann and P, Thlbaudeau)

......................

In the case that a MVT is implemented by a PAD and a start-stop
terminal, the PAD would usually contain some socalled PAD parameters that
indicate (a) how the VT interface is translated into the start-stop inter-.
face, and (b) the state of the VT protocol. 1In this section, we consider
the PAD parameters described in COM VII 62 and discuss some changes- and
additions for accomodating a VT protocol,

As given'in detail below, it is Sufficient to change slightly.A
~the definition -of 4 PAD parameters among the 11 parameters defined in

COM VII 62 in order to obtain an implementation of a MVT with a "simple"
start-stop terminal. By a "simple" terminal we mean a terminal that can
be handled by a PAD according to COM VII 62 (i.e. a 100 or 300 bps teletype
kind of terminal). o o ‘

AParameter # 2: Echo

If the VT parameter HIDE (hlde your- 1nput option) is ON
then PAD parameter # 2 should be read- only

Parameter # 7: Selection of the procedure on Break from the_start-stop
' mode DTE ’

(a) The value 4 should be allowed (for the transparent transm1551on
of the Break signal). -

(b) Addltlonal values should be defined for possibly associating.
"the functions "attention', "discard incoming data", and
‘"discard outgone data" with the Break signal. We note,
‘however, that it would be useful to be able to associate these.
functions also w1th certain other keéys of the start-stop mode
DTE.
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Parameter # 8: Discard.output'

Should be a read-only Paraﬁeter;

Parameter # 10: Line folding

Should be a rea&—only oarameter.

We note that the values of the read -only parameters would

‘usually be changed by the PAD in accordance with the exchange of informa-:

tion through the MVT protocol between the PAD and the remote DTE,

5.2 Additional ‘PAD ‘parameters
For 1mp1ement1ng a MVT with a start—stop terminal that uses a
non-standard character code, the follow1ng addltlonal parameters are
needed:

(a) 'code“of the start-stop terminal

(b) code conversion'to.bé performed (yes or no).

For the implementation of a MVT with different ("non ~-simple')

. types of start-stop terminals, and for the implementation of a flexible

command 1anguage as proposed in CSA DC 77-13 ("Comments on the proposed:
interface between the PAD and a start-stop DTE'), there is a néed for
the possibility of additional values of PAD parameters and for the intro-
duction of some new PAD parameters. Similarely, extensions to the PAD
‘parameters are necessary for the implementation of more sophisticated VTs.

éf
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.........................

6. M1n1ma1 changes to COM VII 62 for obtalnlng "upward compatlblllty" ‘

Considering that public data networks will probably support in
the - near future a PAD serv1ce similar to the specification of COM VII 62,
and ISO will probably define a standard for communication with interactive
character terminals somehow along the lines of the MVT, we believe that it
would be very useful to the carriers as well as the data processing commu-
nity if "upward compatibility" could be obtained between the PAD standard
adopted by the CCITT and the VT standard elaborated by ISO. By "upward
compatibility" we mean that an application which has been programmed for
communicating with a start-stop terminal through a carrier provided PAD
(as described in COM VII 62) should also be able to.communicate, without
necessitating any change, with a MVT through a MVT protocol 1mp1emented
by a PAD and the same type of start -stop term1na1 (we therefore ignore

transm1551on, thls 1s only part1a1 upward compatlblllty)

The next two subsections speclfy the m1n1ma1 changes to coM

- VII 62 for obtalnlng this kind of upward compat1b111ty

6.1 IncOmpatibiIity of functions ‘prc‘n}ided :

From the detailed comparison in séction 2 we conclude that the
functions of input ‘hiding and output discarding are not satisfactorily
implemented in COM VII 62, These functions should either. not be prov1ded
or be prov1ded according to the MVT spec1f1catlons .

"The hand11ng of the Break signal frOm the start stop terminal
also needs some reconslderatlon. - , :

6.2 Incompat1b111ty of codlng

Con51der1ng the "character stream codlflcatlon" of COM VII 62

the "item sequence codification' of the MVT, and the comparison of section -
4, the following changes of codification shouid be made to packets received

and sent by the PAD from/to the remote DTE:

(a) Insert one octet, representing the text item code with implicit
length 1nd1cat10n, at the beg1nn1ng of each user sequence. '

(b) Replace the "Indlcatlon of Break" PAD message by a user sequence
_(where the data qualifier is equal to zero) conslstlng of one octet
representlng a break- 1tem code.

(¢) Insert one octet, representlng the parameter block code, at the
beglnnlng of each PAD message.

(d)' Obtain’ agreement between the PAD message codes, which act as
parameter item codes, and the coding scheme descrlbed 1n sectlon
.3 (case b ) = LT ‘.-‘f -

62
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l - INTRODUCTION

. In accordance w1th Resolutlon 6 of N 1258, this report from the Rapporteur

on ProJect 17, Communlcatlon Systems Archltecture and Fnd -to-End Protocols,,

is submitted to. ISO/TC 97/ SC 6.

The documents considered in this report are llsted in Appendlx:A, and for

"the sake of brevity, the ISO/TC 97/SC 6 document number rather than the
“paper title will be referred to 1n the main body of th1s report.

Contrlbutlons on ProJect 17 cover varlous aspects of standardlzatlou in
"Communacatlon Systems Archltecture ard End*to-End Protocols and -

each sect;on.of this repor; discusses one aspect of Project 17 ¢+

Need for standards in high Ievel protocols (section 2) - -

1

Need tor a reference .architecture (sectlon 3)

- Archltecture model (sectlon 4y

- Layerzng of functions :(section S)

- Points for study ( section 6)

2 - NEED. FOR STANDARDS IN HIGH' LEVEL PRéTOCOLS

.Several contributions put an emphaSLS on the urgent need for standards

in hagh level proLocols to allow lnterworklng between equlpment connected
to the same data- transmission network (N 1167 1173, 1258 1280, 1296
1369) . It is stated (N 1350) that public. data transmlsslon netw01ks W111

favour ' open worklng where data process1ng equlpments will" have to be

'prepared to. communlcate wlth any other data process1ng equlpment, i.e.

dby means. of standard end-to—end protocols.p




3 - NEED FOR A REFERENCE ARCHITECTURE

The need for a Communication Systems\Architecture hasvbeen raised far
several years w1th1n SC 6 (e.g N 771, 798)"Morevrecent contributions
state that a reference archltecture is needed as a general ‘basis for
future. work in standardlzatlon of network: protocols,‘lncludlng end to—-hi
end (also called high 1eve1) protocols (N 1173 - 1280, 1350, 1356 1367)
The definition of a general architecture for communlcatlons system,
including pub11c data transm1ss1on networks as well as networks .

- constructed by the user for its own use, is also belng V1eWed (N 12 56)7.
- as a possible means for coordlnatlng the work being done in ISO anc¢ -in
CCITT (e.g. PADs and private concenlrators should not look dlfferent_A

to the remote computer)

It is also considered (N 1350) that Archltecture w111 he1p 1n ass1pn1ng
responSLb111t1es for standardlzatlon w1th1n the varlous groups 1nvolved,

‘and p01nt1ng out the requlrements for 11nks and coordination between o
them.

4 ~ ARCHITECTURE MODEL

. There is a general agreement that a layered architecture - be used “o

- describe informatic networks and standardlze protocols. Several cortrl—

butlons also insist on the notlon of - structured 1ayer1ng, i.e, on Lhe

fact that higher layers: should not be aware of the 1nterna1 structvre of.“
lower 1ayers, they should cons1der these 1ower 1ayers :

as a black box (N 771, 921, 1167, 1248, 1259 1283, 1286, 1296 1369) .

It is belng put forward that 1ook1ng at pieces of a network as black
‘boxes prov1des the f1ex1b111ty requlred for 1mp1ementat10n and will
.allow ‘evolution of subsets of protocols to follow techn1ca1 and/or ;
‘technological changeso In addltlon, structured layering permits to .

spllt standardlzatlon respons1b111t1es with max1mum freedom to each

- party.




- . A comprehen51ve deflnxtlon of a model to descrlbe a layered archltecture'

is proposed in N 1369. ThlS deflnltlon is consistént with the v1ews
o : o expreqsed in all contrlbutlons on that aspect of prOJect 17 Thls

deflnxtlon is as follows

v ‘ . M"The netuork is- loglcally made of SUCce551ve layers. The bottom layers
correspond to telecommunication means and the upper layers coxreSpond

to appltcatlons and users.
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- Layer (n) of the Structures makes use of (n—l) Services prov1ded by

the lower 1ayers through the. (n—l) Access.

- The structure of these 1ower 1ayers is not known by layer (n) that .

' cons1ders ‘only the serv1ces provided by an (n-l) Box .

- Layer (n) is made of-(n).Entltles that cooperate accordingrto an (n)

"Protocol.:

-~ The (n) Entltles perform (n) Functlons using’ the (nwl) Serv1ces,‘to

provxde (n) Serv1ces to the Layer (n+1)

- The specification of a Iayer of 'the architecture mus t in‘some way refer
to the set of services prov1ded by 10Wer 1ayers. Thls will be done by l
maklna ‘use of Access-Functlons. The set of access’ functlons to a serv1ce'
shourd be viewed s1mp1y as a means-to descrlbe the 10g1ca1 ‘ B

‘structure of the network. It does not. neceSsarlly 1mp1y the ex1stence e

of the correspondlng interface 1n,any melementatlon of-a piece of "

the natwork".

It is the rapporteur s oplnlon that thls deflnltlon can be viewed as a

'.recap of partlal deflnﬂlons glven and p01nts belng made in the other

contribution.

5 - LAYERING OF FUNCTIONS

The use of structured 1ayer1ng, as. advocated in several contrlbutlons
(see sectlon 4) makes it clear that all contrlbutlons are rather.'

conslstent

a) A Data Transm1ss1on Network (DIN) prov1des communlcatlon between end

systems (DTEs) A variety of DIN's is recognlzed, each one with 1ts

Spec1f1c 1nterface (e.g.Aclrcult sw1Lched DTNs with X 21 or packet

- switched DTNs w1th_X 25,_or pr;vate DINS:Wlth the1r own interface).-
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interface -

X 21 interface

X 25 interface.

’ It shovld be noted that, w1th respect to that structure, HDLC is belng '

viewed either as an-end- to-end protocol (on a: c1rcu1t 1nterconnecl1ng
two (or more) DTE' s), or as- part of .an 1nterface protoco] (between a"'”’p
DIE and a DCE using X 25). .

- That b391c component of 1nformat10n netWorks archltedture is 1denLLf1ed ‘

as such in most contributions (N 1132, 1167, |272,.1277, L280,,1283,.
1296, 1309, 1310, 1350, 1369). ‘The internal structure of DINs is hbc-‘
analysed, but it is ‘recoghized that dlfferent types of DTNs have to be

_con51dered Moreover, it is implicitely . admltted in all contrlbutlons

(related to that aspect of Progect l7) that the’ data tranSm1331on service - -

is symmetric, i.e. both ends view the same service since they are at:the

same level; of the architecture.




_.b) The next level in the archltecture, on’ whxch a general consensus . _
: appears (N 1167, ll73 1272,1277, 1280, 1281, 1282, 1283 l296 1309
1350, 1369) is frequently referred to as the Tlansport 1eve1 Accordlng
to the definition proposed . in N 1369, it should be termed TransEort
Servxce . The correspondlng black bux is descrlbed as provxdlng processes
with tte poss1b111ty of exchanglng data with each other. It i
exp11c1te1y stated in. several contrlbutlons (N 1167 1272, 1280 1283,
1296, '369) and implicitely admltted in others, .that the transport
setvice should be the same, whatever data transmlsslon network 1s'

: being vsed, to’ keep hxgher layers. lndependent from varlatlons in rata
transmission medla. Elements of definition of such a serv1pe_are -

proposed in N 1368,
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c) Between the DTN service and the Transport serv1ce 1s 1ocated the  ‘
transport end~to—end protocol accordlng ‘to (N’ 1272 1280 1281 1282, ]
-1283 1350, 1368) Other contrxbutlons (N 1132 1259 .1277 1286 1306).f '
describe elementary functions that need to be performed to prov1de ‘

" the-tranSport servlce, some. of them belng ond to. -end functlons,‘some_

others belng 1nterface functlons. Tentatlve llsts of such functlonq Af

- can be found in N 1309 and 1368, It is: clear that a br:dglng 1aver

~ is necessary to absorb varlatlons in services and 1nterfaces prov:ded
by DIN's (e.g. logical channel ID- or 1nterface fragmentatlon when *.

using'X 25). It is also- clear that scme functlons are clearly end ro

end ‘and DIN 1ndependent (e g proces= addre331ng, or end- to-end error/"

flow centrol).
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agreement dnd areas of study .

T QrelE

d) On top of the- transport layer, a set of FUnctlon orlented Protocols

are 1dent1f1ed, among whlch terminal.access is the most frequently

| l1sted (N 1167, 1272 1277 1280 .1.283,. 1350 1369) It is obv1ous that,-fﬁ

this has some relatlonshlp ‘with the work on PAD undertaken recently
within CCITT and that coordlnatlon in that area between ISO and CCITT
is urgently needed.’ ) 4 _
Other function or1ented protocols 1nc1ude file transfer, remote Job

entry and functlons related to operatlng systems.

- 6 = POINTS TOR STUDY

' The follow.ng 11st, derlved from contrlbutlons on Pro;eet 17 Communxcatlon_.

Systems Archltecture and End—to-End Protocols, summarlzes p01nts of S

Point | E urchitecture

Should deflne an overal archltecture 1n terms of 1eVels and serV1ces.

There is already a general agreement on the existence- of a data transm15s1on IS

leVel a transport level: and functlon orlented 1evels. _.'~<.-” Af-”;ﬁ

A precise deflnltlon of services is needed and the archltecbure must be

detalled namely in function or1ented 1ayers. '

Point 2 : Brldglng B .

Interface functlons ‘and DTN dependent functlons need to be clearly 1dent1f1ed

‘The latter w111 likely need to be carefully studled to prov1de a common T

) ground base for end—to—end protocols.

Point 3 : Lnd-to~End Transport

' End~to-end functlons and DTN 1ndependent functlons need to be clearly

- 1dent1f1ed and standardlzed. They w111 prov1de transport servlces to f_.

functlon orlented protocols.

Point 4 : Term1na1 acCess.;""

ATermlnal access. protocols are 11ke1y to be ‘the most urgent functlon

Y or1ented protocols to be standaLdlzed wlthln ISO. E
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Polnt 5 : Orher functlon oriented protocols o

Coordlnatlon is requ1red with other SCs w1th1n TC 97, namely SC 2
"Character sets ahd coding", SC 5 "Programmlng 1anguage", sC 14 ‘

) "Representatlon ‘of Data Elements" and ‘8C 15 "Labe111ng and f11e structur

Point 6

ISO also requires coordlnatlon with ccIrT, s1nce thls body 1s worklng on
equivalent problems (e. g term1na1 access) and users should not be faced
with dlffezent standaxds dependlng on which Suppller prov1des the

equ1pment T the serv1ce.

Standardization of- hetwork architecture and end~to-end protocols w1th1n‘

LI~

P




APPENDIX A
¢ | ~ LIST OF ISO/TC 97/SC 6 REFERENCE DOCUMENTS -
w : ) N o . . ) .
o
Document o . Lo Title . - 'Date.assigned
. Number-Suffix o T s ~ ' : i
- 771 | Unlted Klngdom d1scuss1on paper on systems ,
archltecture. '
798 _ Report of worklng Group on "Communlcatlon . .
 .Systems Architecture" .. 7y June 1973
921 . ' . ‘The 'systems architeoturef teohnique.for_the:.~
déscription of comﬁlex data communications’ . R
Sy stems . o - o 'Augusr 1974
1016 . - Resolutions..of the.TOKYQ méetiog ‘: AT :"'fl;'October.l974;
1132 . HDLC Message/Packetﬂheéding formats o "July 1975
1167 Uunited Klngdom contrlbutlon on hlgher level
» protocols '
1172 o : HDLCE‘Information fiéld'strUCtore. ~ : ". Septembsr'l975.':
1173 - WOrklng documenL from ECMA TC 9 Lo ISO/TC 97/ . .
; ) . scs .. 7. September 1975
- 1248 ... - HDLC, Information field labelling. =~ - October L975.
~ 1249 o Minutes of meeting of AD HOC WG F - . © October 1975
1258 o Resolutions_ .~" B B S - ‘Octooer'1975.'
1259 - o Australlan ‘contribution on standardlzatlon

of. 1nformat10n fleld format (resolutlon 13
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1272 .

1277

1280

1281

- 1282

1283

1286

1296

11308 -

1309

1310

1331

1338 -

1342

Contributions on, End-to-End Protocols”

ECMA Working Paper onja‘POSSiblewIﬁformation Field

Structure for Function O:ieoted1and,User‘LeVelé;p;

IFIP Contribution on Projects 15,é17“ahd 24
(Pocket Switching) ' '

IFIP_Contributioh on'Projecﬁs 15,_i7_and 24

Inter Network‘Coﬁmunioation

IFIP Contr1buL1ou on ProJects 17, 24 (End.to.
End Protocol) ‘

_French contribdtipn on Project'n°.l7g .
. HDLC Heading Formats, ISO/TC-97/SC.€, Project 24.

Japanese’ comments on Informatlon Fleld Format and Lo
_ Function and End- to-End Protocol ‘ :1. May 1976
. UsA oon;fibution on Headings

. Rapoofteprsi Report on Project 24

- USK contribution~to Project.ljg End-to-End

. Protocol

+ Draft agenda of,the SYDNEY SC 6 meeting

S
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Minutés of the meeting of ISO/TC 97/SC 6/WG 1 .

{March 1976

L G

- A 1X ~c?

CApril 1976 . o
April 1976

- April 1976. -

May 1976

April 1976 U

October 1976 -

'Octoberf1975}

:October-1976.fi.o

Noyémber 1976

NoVemberfl976

‘Novohber‘f976

v a——

'._TAprii.iQiG'“Lf A



»”

)350;"'_ | ngher level or end~to—end protocols -
‘ ".(prOJect 17, 24)

1356 'Report of the preparatory 180/TC: 97/SC 6/

‘ worklng group 2 meetxng, Utrecht

1358 . Meeting notice'and draft agenda-(SC-G/WG 2):
1367 A“' _ National adtiyityﬂreport o
. 1368 - .'.."'Def1n1t1on of the transport 1ayer 1n the

.end-to—end protocols archxtecture (french
"contribution on. end—to—end protoeolf -
prOJect 17 '
1369 Ba51c architecture for end-to—end protocols-
B (french contr1but1on on end-to*end protocols-

pro;ect l7)

'Iso TC/97/SC 15

User*user protocols for 1nterchange of data

" over communlcatlon networks

:szzax . ;'o&a-p-

7408 lrance

e

- AL~

© December 1976

"Jaagary-19?7 N

 March 1977

Jaouary‘1977:.

 Janvary 1977

. March 1976 -






