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DATA COMMUNICATION OVER THE GENERAL SWITCHED TELEFPHONE NETWORK

The General Switched Telephone Network (GSTN), for its

wide-spread diffusion and for economical reascns, has been used as

the first support for data commnication,

However the telephone channel is an alien environment for
digital data. In fact the telaphone channel cannoi handle very low
frequencies or the DC component of a signal bscause of the transformers
usad in the transmission bridge. The pressnce of carrier asystems
introduces distortion {of phase principally) at both extresmes of
the band, leaving the central frequencies as the most suitable loca
tion for data signals, Moreover in some cases & special muliilevel
coding can be required in order to reduce the band of the data signal
within the telephone channel limits (300 Hz 4 3400 Hz).

For all theae reasons a special equipment (MODEM) is needed
to tranafer digital signals intc & form compatible with the netiwerk
and to interpret the received signal,

However there are many disedvantages in using the telephone
channel for data:
- attermation and phase distortion of voice channel
- impulsive noise (contact closures and transientes in power cables)

-~ short interruptions {mzintenance work and automatic changsover of
scquipment in carrier systems)

~ yvarisbility of commection characteristics ( adaptative equalisation
is required)

- limited usable bandwith and, consequently, limited classes of speed
(up to 2400 bit/s in half-duplex operation)

= 100 high call set-up time,

GNAL
TRANSFIR
ORT
ook
WTRASADE

OTE = OATA TERMINAL ROUWPMENT
OCE = DATA COMMUNICATIONS EQUIPNENT

Fig.11.1.3 Synchronous Circuit-Switched Network (for Voice and

bats Applications) using Common Channel Signalling.
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AREA OF APPLICATICN OF DATA COMMUNICATION TECHNIQUES

Circuit switching and packet switching mey have differant
areas of application, Packet swiiching, which carries bursty traffic
efficiently but imposes transmission delaye, ie generally, considered
suitable for the relatively short measage transmission which takes pla
ce in such interactive applications as time sharing service and on-line

file access,

Digital cirouit switching, which requires call sei-up and
release tinme, is generally considerd to be sdvantageous for the trans
miasion of longer messages ihat ocour in such applications as remoie
job entry (RTE) service and file tranafer (rm),

For a considerabls amount of treffic, as it is shown in the
graphic, leasing of lines gets convenient with any length of mesBages,

The uss of OTSN is limited to applicationa requiring low trans
mission spesd and poor quality of service.

Quantitetive evaluation, however, depends upon the exact qua~
1ity of service 1o be provided as well as on the tariffa ic be applied.
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® D-Channel Services (18 kib/s)
Enhanced Telephony
Low Speed Dats (PS)
Videotsx
Teletex
Telematry

ENERGENCY DERVCES
ENEROY MANAQRIENT

® B-Channel Services (84 kb/s)
Volcs
High Spaed Data (CS & PS)
High Quality Volos
Voice & Data End-te-End
Assembly of Bubrate €hannels
Facsimile
Slow-Scan Video

Table I1.1.3 130N Services for B=- and bp-Channels.
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DATA COMMUNICATION ON LEASED CIRCUITS

As already meen, data can be transmitted, via modems, over

connactions made by dialling,

Alternatively, a cirouit can be leased from the network
authority and equipped with modems specifically for data transmisaion,

This is called a leased cirouit,

Such a leaged cirouit will, in general, go through trunks of
various kinds, but it surely offers betier properties than most awitched

connections,

Therefore, by using circuits leased from the carrier, a lot
of data communication users set up their proprietary networks, in order
to overcome the disedvantages offered by awitched connections over ihe
telephone network, This has been possible considering that the early
service requirements of the users were only provided with connections
within a same organization (bank, research center, point of sale, travelling
agency, otc.}.

Howewver the private network solution, based on leased circuits,
could not resolve the problem of intarconnection among a large mumber
of different users. With the wide-spread diffusion of data users and
the rapid growth of data trafficthe need of an internaticnal public
switched data service has been getiing more and more pressing and since

70's many countries started to set up their public data networks,
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DTE/DCL Interface according to Recommendation X.21.
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Fig.I1.3.26

Flow Control: Example of DCE Receive~ and Transmit-

Window.
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VIRTUAL CALL SERVICE

The concept of virtual call service is somewhat along the line
of circuit switching, In the case of circuit switching, a physical link
is established before data transfer, whereas in the case of virtual
call, a logic link is set up prior to data transfer, Packets carrying
data are transferred over the logical link thus established.

In setting up a logical link, aome packets carrying no data,

- I P
P -

which are named the call supervision packeis, are sent back and forth.

. A = e e abm

\

A VIRTUAL CIBCVIT ASSOCIATES LowcAL CwaNNeL 4 iV
transfer phase, virtual call service performs packei saguence control

L8] - LL]
as well as packet flow control, Sequence control is done by numbering bTE A WITH LOGICAL CHAWNEL 40 In BIL ‘ .
the data packets being transferred over each logical link so that

At the end of the data transfer, the call supervision packets are again ’
interchanged in order to release the logical link, During the data

the packete can be identified, Flow contrel is to conirol the rate

THE PACKET LEVEL ALLOWS A HAXIMUN 0F 46 GRoves

of packet flow betwesn the terminale and the network. By doing this, -
the mumber of packete existing in the network can be restricted so oF 256 LoGliCAL CRANWELS (TO‘!‘.L L£09 6 LOGICAL CHAN,
that network congestion and terminal overloading are avoided, NEL S) SETWEEN A DLE AND A DTE _

A epecial kind of virtual call mervice ies possible in which Both DTE Awp DLE Usg THE SAME  NUMBRR TO 1BEN,

the logical links betiween specific terminals are permanently set up so T\F‘f N PARTICULAR LOGICAL CHANNEL |

that call set-up and release procedures are eliminated. This concept

i imilar to the 1 d 1i ice and is called th Permane! i
: Tm:r(p:c) e T T —— — THE LOGICAL CWANNELS ARt uied To PROVIDE  RIDIWREG
Ius .

CTIONBL ASSDLIATIONS BETWEEN Two END DTEs |
_ THESE ASSOCIATIONS ARE KNOWN AS VIATUAL

CReurTs (VCs) AND  MAY HAVE DIFFERENT

CHANNEL NUMBERS AT Borw DTE; .
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How HAINTAIN PACKETS SEQUENCE ?
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TRANSPORT |AYER
LAYER 4

THE TRANS PORT SERVICE PRovDES TRANSPA RFMT TRANVSFER
OF 0ATA  RAFrwean SESHON ENTITVES
THEM teM  ANY  CONCERN WITH
ReELIABLE  AVD st EFFgcTwWB TRANSEER oF DATA
'S AW EVED,

AlL  Ppro@eols DEFRINED IV THE TRANSPORT LAYER WAVE
END -T0 - END S\qNL FiLcANCE

THE  TRANS PORT LAYER IS RFUcEvED of ANY (oNCBew
WiTh RouTUNG  AND  RELAY(NG

ANMND EESLisvas
THE WAY (N wihichH

HAPRLLG TRANSPORT ADDRSSS OWTD  NBTWORIE ABORESS
HULTPLS X NG
END ~TO —END

END -To-GND TR, CownBinonrs onte NVET. o,
SEQUENCE oN TRoL
END -TO -€Nd ERRoR PETE CTion

END_ TO -END  ERROE REoVERY

END ~TO —~ENP  SECMENTING  RLOCK ING AVD GoNR TEMTI
END -TD -EVD FlowW (OnTROL

AR W A e e



76 TRaANSPORT PRovocor  CLASSES

CLASS gfb

THE GWMPLEST TYPE OF TRANSPORX CowwnEcTON

TRANSPORT PRoTocoL

Toe  PuNCTONE OF TuE TRANSPDET LAYER WHRAVE Gy

ORGAVIZED  WTD ;wss.ss AND - ofTiovs Fouy COMPATLBLE WITH  RECOMMENDATION T o (xéusey
3 SET © Fon M5
CLASS & v cTe To B¢ vsEdD witk TYPE A NSTWoRK cowacTions
OPTIONS ¢ FUMCTIONE WiTH Y A CLASS WeHow MAY o
MAY woT BZ 0
! €e JLAss 4

CLASS PLE S =

f Sl’;‘ LE CLRSs ITs MAWW PoRPOSE 8 TO RECover FeoM NE TwWoRR
CLASS BASIE ERROR ecCoUSRY  Cu.Ass DSCOMNECTON  OR RESET
CLass 2 MULT PLS s
CLAsSs 2 ERRoR RocovsReY AND MULTI\PUS XINc, ARSS '
crrss G

ERROR  OETECTION AMD Recovagy LRSS CLASS 2

PROVIDES A WAY To MULTIPBEX SEVE RAL TRANSPo &Y
CONVECTIONS O¥TO A SINGLE NETWOEKk comwdIWw
oW CONTROL 15 Ao WED

THE (S8 OF (L ASSES AND OPNONE | NEROTIATED DURING
ZomaenoN  ESTABUSY HENT

TRE CHOWGE Wil DEPSNB oV  ThE TS-USEZRs' Rogowmanesis USE 0F  6ND-TO-EVD
AS THE  RUALTY OF THwS AVRILPELE NETWORK Sgancds, TO BE USER witw TYPe A NETwOoRR comnmSCTIONS
NETWORK. SGRVWAES AN AE LMS\FuEd (Y TERMS OF Quauty: CLACS %

TYPE A : Nerworw (onvadcrion wiTw ACLEETABLE RGS\OVAL  PRoVIDEL TWE CHRA RACTE RIST\CE OF CLass 2 PLUS TRE

GReOR RATE ANG AUEPTABLS RATE OF siaNALED RBLITY 10 @5CoVER FRoW NETWDRK DiScomyECTIoN

ERRORS OR ReseT
WiTH  TYPE B NETWIRR (owNECRWNS

TYPE B : VoTworw conmvEinon wnThw ALGPTABLE RESIDUAL T0 &5 VSED
GREoR RATE QU7 UNRWIPTAMAELE RATT oF SuVAUZD SRROW
) A . cLAss L
TYrPe C MG wollk cor/MECT Ao it UNRCERP TR LG PROVIDES THE aagna‘Eﬂlﬂ"nCS OF CLASS 3 PLLS TWE camailaTy
RE< DUG. EroR CATS ‘ ® peTECT AND RECOVER CeoM G RRORS. .

IT NSO PROVIOES TOR INCREASED THROUGH POT CAPAB\LTY
1 B usep wiTh Tiee C NeTwoRK CONNECT\ONS



SESSION LAYER
LAYER B

THE <ccss\ON LaYE R PRoviDES T HGEANS Tor

IRGAMI2ED AND  SYNCHRONIZED EXcwAMGE OF DATA
JETWEEW (ooPe RATING SE- USRS
T PROVIDES LTS OSERS WwiTh MNEANS D

X EcRBUSH A unrEcTioV )
Excd AMGs O (v A SYWCHROMIZED HQNaﬁE .
RELSALE THE CowNECTON W A ORDERLY AvmvEe

NECGOTIATS TFok TWE uvsd oOF ToKENs To:
w e EXCHAGE OBTH
SYNCH RONL 2
ReELence THE (owvScriow

NG E DATA CrCHAVCGE TO BS
# ad FO&TM WA AlTs RN ATE A
Twe wARAY SinwwLTAVEoVs (TwE

¥ SSRalUsw  SYNCueow 2ATON

X WrERRUPT A D ALocuE MWD RESVME v  ATER

A TbKEf\; IS AV ATTRLMAUTE OF A SESC\ON COMVE CTVON Wwich

19 DMNAMIcALY ASSIGNES o ONE SK- 0SE® AT 4 TIME,

Lo aiChAL PIECES OF woRk RETWEEN S3-USgRS ARG
heTinauvi sugo W
OF onG OR Horsd
By MAJTOR SYNcMRomizATION POl NTS |

WIVOR SYNCHRONMIZATION (POINTS  ARS POSSI\BLE WITIMIW

R DRLbGUE UNT,

DURING  SEgs\onv OWNECTON ESTRAUSKRMENT TRE USE OFA

AROUP OF REATED SERNLES ((Of SLEMEWTS OF PRocEDURE)
RUgDd FUMCTWONAL OZWIT (Av 88 NecoTIATED,

O NTE WITHIN TRIE DARWSVS

ACTIVATIES | EACHR AChVITY wwansTs
DMalpgve vvITs ’ WHics ARE Sempare!

TABLE 1/X.215
Functisns! L'sits Using Tokens

Functional unu Token

Negotiated release
Half-dupiex

Minor synchronize
Mujor syncheonize
Activity management

release 10ken

dsta wken
synchronize-minor token
major activity token
MAjor/ activity 16ken

TABLE 1/X.215

Services Amacinted With Each Fuscrioasi Usit

Functional unit

Service(s) Relerence

L

Kernel (aon-negotiable) Semsion connection 121
Normal data transler 3t
Orderly release 14.1
U-Abon 14.2
P-Abont (L% ]
Megoliated release Ordwrly releass 141
Give 1okens 135
PMeass tokens 136
Half-dupiex Give wohens 135
Mensa 10kens 13.6
Duplex No sdditional service
Expedited dats Expedited dats iransfer 13.2
Typed data Typed data transfer 113
Capability da exchange Capability daia eachange 134
Minor synchronize Minor synchronization poin 118
Give tokeny 133
Mease tokens s
Muor synchronize Major synchronization poini 119
Give lokem 115
Please ickens 136
Revynchronize Razynchronize 1310
Exceptions Provider exception reparting N
User enception reponing 1312
Activily management Activily stan 1313
Activity resume 1514
Activity interrupt 13.1%
Activily discard £3 16
Activity end 13.17

Give takens 138
Please toleny 138
Give conirol 17

Fuscicle ¥HILS — Rec. X.218 13



PRE CENTATION
LAYER
LAYER 6

£o

g PRESENTATIL " *YF2 13 COMCARNED QMUY wiiM Tg
SYNTAX 0 (nPoRwat Lo (Ex: T REPREBINTATION) AND

' BOT MITH |TS SEmaRTIC (U3 TS MLARINg TO T
Areyication LAYER), wHiH LI KnOWM ORLY BY T
APHLICATION-ENTITISS,

§T PROvIBES POR & Chosbu AEPRESENTATION T4 M4 WD
BETWLEN APPLICAY 4N-ENTITINS.

IN SEBER TG PROVIBE STHTAR MBESCHBENCE. Thg
APPLICATION-SNTITIES AN vl ANV 76TAx anp N
PRRAENTATION LAYES PASVINES THE TRAMBASRATIMN
MTREN DRSS STRTAIEE S TV CORN $THTAX

NEESED PON CHOWMMICATEON MATVEEN APPLICATISW-ENY LTSNS,

& TRABPER SYNTAN 15 & M7 OF hucds Pod Tl NEPREMEYaT oM

OF VRN LNPOINATION WA TTRR TO TME PREJIETVATION JEVIAS.

CONISPONDLAG 19 A PARBRETAT [0n SoutEaT TlAl 19 wbumLY

ol TAMNFUR STHTAR.

PRESEXTATION ConTENY

Fou & stavic waan. a PRESETATION CONTEXT jucLmes
Tl CATEGURINS OF (APOMATION uMiCH M CAR TRANEPEA
ORIk ML AAY BECEIWE OVER A PREMATATION CNRECTION.
fon ™ stevicn rmevieen. & PRESENTATION CONTEXT
IRELVEES THL CATEQORINS OF JNPOARATIGN Wit Wi Py
TRANGPER $VED A PRMRTATION COMMBCTION TOSITHER

WITW TAE TRASMPAA NYTAR TO B WMID T8 ARPALMANT
CFARMAY IO .

PREANTATION SERVICE

e PACSENTATION SEWVICE imcumts The PoLiowine FACILITIRS:
~ COMBECTEIN 3 TARL 1 NNt

= COMECTION TANInAT |0

= COMTLAT mAsASLILNT

= INFQRNAT IO TRANRFER

= RIALDGUE CONTROL

aA

PURPOSE OF PRESENTATION LAY ER

The Preseutation Layer provides for the
re]anscul'ahou of Fthe iuformation that
a,a].l:r_al':on—cu\‘ll’lu communicale awd
for Their defiuition aud  Selection.

Tt covers Two complemeutory u'wd’s
- of fus  represculation ofF juformattou :
3) the rpresentation of Jafa‘ 1o lee
brows Serred  bitescn opplicotion- entibies
L) the W}rc&lhﬁhou of the rFercuces
b the dite struchra B owhidk
al.,,l.’;al‘lou-cuhl‘;cs refer 1w Mhair
communication, a'oug with e ranr;euhh'u
oF Hie set oF actions. which may be
Pchorch on these dofa strwmcfures.

(4% )
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SCOPE OF PRESENTATION LAYER

The- Preseutabion Llayer is tucernsd

ouly with the S)mf'dx of iuFsrmation

(i.e. Fhle n'-reseuf‘af.‘ou) dud ust with
its semaubics (e, Vs medming b Hie
Applicabion Layer) , whicl i3 wnewn ouly
by the applicatiou- eul: hcs__

It bravides for o Cowmmou represewtolion

te be uwsed | Lebween aH.l:uhm- entihies.

Tu order to provide s)nd'.nr iudepeudence,
the gpplication: eutilies con use duy syafax
oul He Preseutation Layer provides tHee
trausformation betweew these syuloxes aud
e common syutax needed For rmemunicalion

Bcf'wcc [N .EJHJ;' caffou -€K f'ih'cs )

83

PRESENTA-
TION
PRESENTATION DATA
Cc— DATA REQUEST INDICATION
{ABSTRACT SYNTAX) (ABSTRAC!
SYNTAX)
PRESENTATION PROTOCOL
< >
(NEGOTIATION OF
CONCRETE SYNTAX,
DATA TRANSFER) A
SESSION
- SESSION DATA
w DATA REQUEST INDICATIO!
iy(mm) (BITS)

PRESENTATION LAYER

APPLICATION PROTOCOL
AE )<- —>
(ABSTRACT SYNTAX)

FRO1D.084
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COMMON SYNTAX AND LOXAL SWWTAXES

For cach category of iaformafion withiu 4

coutext, there are three sywfoxes :

- the synbon wsed by Hae origiudting
applicatien- eubity

- the tyutan used by Hhe receiving
ahl;uhou - eu\':l'J

- the syutax used lebween the preseutation-
ewtifies (trausfer sywtan)

The 'Pﬁ-cscd’ahm Ldytr "uﬁu‘ht “the F.u-ch'ou.s
hecessary to trousform betwecen the Hrausfer
Syul’a; aud eack ofF Hie other fwo syafoxes.

The trauwsfer syuhx o be wsed within @
conbext s utgnhahl betweew the peer

}rt seatofion -eubities .

ABSTRACT SWTAX

_I_k;_f_' (Frow ¢ gx L)

ABSTRACT SYNTAX : those d&*u.{'; oF&r:Jcs wied iw
che forwal 5*-;;‘:‘(."-'.\4 of dati wihoel arc '.-sdc‘beklfml'
of e f.-.cod:...z l’u-L..:’..g te ‘rz}.rucd‘ He date.

Tu ot wordy

: (1 emncermed wtl,
o~ krmct syutux .ﬁ !uf of A-Pav Yyhe deFintions

dtseciated WM ol a”.l.:r.afubq }r;t‘ow[/ oot g
JesriNes  He shracture of e Bpbcoton daty ool
bhe sewautics diseciatrd il Hat dats .

APPLICATION CONTEXT is o SpecFie  alsteact _sj..h:
defia tinn .

Ad ahstedd syafux con be defined, Gr exsuwple, in
'f"gru-s 0“ - Sf.[' of J'afd-f‘y}e Jer.'u.'h‘oué oOr i 'hru.].
of 4 BWNF §ro—cer .

MUTHSN ARSTRALT SywTAX MOTATIOM  is o seb of rules

Fer th.‘n‘u-a. ox abstract s1u.'1'.|x_

-

3



TRANSFER SYNTAX

Def. . (From (S 3¢9Y)

———

TRANSFER SYuTAX . |Hlose Js)ed'; of He rules wsed
o He Forwgl speciFication of date whicl eubod 4 2
:‘L,u,.'f:c ra#ruc...,hm of Mot daby used 4 +le

Fransfer of dats  belueen #g.. sy:f‘ems.

T other words

a h'ln-.\hr Strx-’—dx 'S Comcerued wifl He w-7 e

whieh  doFa ave ac."'-u)lj r-c}.rgseuf‘cd e ferws oF
.y }n.H'crus while ia f’r—a..y:t‘.

Envcopwe, RULES  are the rmles whiel frowele 3

couvewiet mmecharisia ﬁsro(euer.tfn.?v d Fracifer

£7u+ax Frows an glpshbract ;7..hsx_

Be{ua on abitrad .'njm'f-wr }-‘ﬂu od ex}reu:d h& Sy
-2"“‘(9.(.}' .hjhf'l.x -..nfof‘.‘o-\/ le }altuT.'C;(.,f‘-ou Or

Cu.LoOL'.\-& rles te be anwcated witl iF er;e‘h”;:]
5},::_.‘1:.-“ He frowsFer sqyutax,

r:

Pl

- 97

For He )ou.r}ue of frq‘-sfnr:ué esta  between ofen

systews st iy Wtcessery fo ident:fy .

~ the abstrack Jj..t’al Ln'hé wsed

- 3 traesfer syabix wlidh s copalle to represent
dota values Haat way b prucreted wbiy Hae glove
dbstract sy=Fax

—

o+ - Jc wer

/

there weed ot e & wwigee abstruct / browyfer yuhax
Cpn.,‘iu-th.n. ,

i.t' Iu\.‘J be }-lh'tlt ]

. b s-\.H,.rl' a s).cu'cu_ abstrach l-)nTax with ome or
more differenl  trewsfer sul-J‘urts

. t. wit ow( 'h‘h-.ipcr l‘]“flk t'o .'mH—-rl' pmore 'Hah

out aLﬂ‘rn.t.P S7 whax



PRESENTATION CONTEXT

EDeF‘. (fee~ DP 8822) .

PLESENTATION CoNTEXT ; Au odjocintion of o= obslrach

S,u.fn.x with Csm}n‘f-'ul. tromeFer syutarx . The trae i Fer
5\Jq’ro.x sholl e compatible ia the sewse Fhal oF coa
bt wsed To urj.rcss il Hie imforwation FrousFer
re?u.;rcu-u'('s of Hu olistruct syutur

DEFINED CouTEXT SET : A deFiued wutort seb 5 4

set of Fns-.-d’a‘h‘ou outixts Haat bas becu -ctmadiluae
defined L-j ﬂ.afumew"' betweew oIl Hheee }-e.rl’-'c; o @

cp.....u—‘.ut‘-u Tohe, He Pfueubh'ou Serwice }-rbv-‘dtr dacnf
tae SLrvitg wdery

DEFAULT cowTEXT . The default coufext s fhe conlexl

wheol AH.L'GS o U wier d.ﬂ" 1§ and .n-l), i vae defined
caufext set 15 c.«-.),f‘d.

11

CONTEXT DEFINITION MECHANI SM

Preayewtetion layer provides fuclibies fr He debiution

of Prf.scuf.h... eoutects Loty oF cowncchion cshellidc ent
Sud s..l.'u,...uﬂ-j,

Tw d:F:-—‘us o \.rcscu"ﬂ‘tou cnui'uf' it iy uecenIry ot
bot servce users med M serwce prowder have uswledpe
of He JLitrect syu\'ax 1% be s-\,}.}..rhaf B’ e coulext
Horf.o\rul H.e serwce ).rov-‘-fer Feyuires Khotr‘cl/’ae of

Frawusfer syuFaxes Cor .qun.le.H-,, exodiny rules ) that
may Le w-«.w’ru_-l Wil Hab bt uck syutex

The ‘uc&ohlﬂ';-- mech s sa ecurhles the furlFinher 1o
.SWH-!J < Lisk of S-erhd traamsher .\L’ufurt; ) 8y oue
op wlm'dq wt, L: .ulcr.f'cd L'] H-ne ru}m-_ler.

The ik of offereol  Trausfer so,-.fum A5 s @ prefervace

ol‘dcr J

ta asscst  Hae I’u}mdcr i- l-..nk.:«f_ @ ~lale
selection o cases where wore Heoao ofFfered 3~ruf1x

s s--H.orrc d .
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PRESEVTATION COowTEXT IDENTIEIER .

Au abstract r‘e}prcuu.’fot'-‘oq of e +¢cL|4,.'!ul wseol ‘7
q,},rucu'f'af'-‘ou Serwce wier t?: l’dtui’:’f, Kl ;},_pq}‘-;‘_

rFCS!u{FGt‘nu UH‘}_C.I({" Jf‘ Hoe Couc.t}f‘-&t Service inhtrface

ABSTLACT SYNTAX NAME

A-\ n‘asfnc}‘ r‘c}r;s‘u'rari-u. gp e hcl—u"..g '-QCJ L] F )
Prcu-"aho- Serrnce wier l". Fr.’tuh'% F )}c&‘Fﬁ. J(.i"’g.tf‘
Sywtax ot Hae wateplbudd  servce inbe rfuce .

Tt s outiide of He fcope of He ]-rﬁenbf'ru. _
Servica and prbead stuudands B cactruin of Speei Py
e abshrach aud Fraafer syubres suplorted by a
jurhu.lur oper syitew .

q5N 4 At

ABSTRACT SYNTAX NOTATION ONE

[T 15 THE  PRESENTATION TRANSFER SYNTAX
‘T DE SCRIBES
STANBARD NoTATION THE ST OF CONMVESMTVDAE

EMADYEs TC DEMOTE A TYPY OR A

VRV OF A DATA GLEHENT
ENCODING RS FOR TRANCHALSGLOM ©F A TYPs AS B
SEQuUU NLE OF Coraus

A ORTRA SLEHENT ¢ A <TwrARd REPRESEMNTATION foe A vALus
OF BACH TYe _ T HAS THRsG GoHPoNSVS
I DEVTIFER

LENGTH
CONTENTS

Tde \DENTIFIER PISTINCU SHES

ONE TYPS FroM ANCTHER

TYPES (AN Be
VUNIVERSAL APPLCATION INDSPEMDENMT  TYPES
APPUL CATWON- WILDE PecuoLiaR TD A GRRTCULAR APPUCH TION
O T ~SPEURC  PELDLAR TO A CoNTS XT
PRAVATE - 0SSt ReseErIGD fhg PRIWE USE
DATA ELgHeWTs  (AWD  TYPES) (AM BS  AOMic OR  Onstrwaesn
o Rewa ™ THGie  FPORM Tuey ARE DISTIvGUisdd Re:
RMITIVE  TYPES COVSTRUCTOR TypPEssS Con STRL CTED TYPES
Bl AM SEQUEVLE TAS sTRwg
INTECER SET VUHERIWK. STRANG
Bir £TR VG TAq €D PEwTAGLE  sTeivg
OET TR, CHoresr T.€1 STRivg
Mo Pery MIDDTEX s v

RENEFAL 22D TS

T TTMs
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APPLICATION LAYER
LAYER F

APPLICATION

\ = | “eonrenr
1 /A

/ \ THE APPLICATION LAYER HAS TO SUPPORT MANY DIFPERIENT
TYPES OF USE. AND THEREFORE [T HAS TO PROVIDE

------------ | orensnion DIFPENENT SERVICES AND TO SERVE AS A “WINDOW
BETWEEN COMMUNICATING USERS. '
"""' maon .

/
N

Figure 4. The steps from Abstract Service 1o finished Application THE “USER” 1S REPRESENTED BY THE APPLICATION ENTITY
Gontent TO ITS PEER: ALL USER SPECIFICABLE PARAMETRS OF
EACH COMMUNICATION INSTANCE ARE MADE KNOWN TO 0SI
VIA THE APPLICATION LAYER.

iy -



0

e PLIGATION Laver Cj-g

THE APPLICATION LAYER PROVIDES SERVICES TO Tve USERS OF
TE 061 EWIROWENTS, moT 1D 4 NEXT HIGHER LAYER: |75
PUNPOSE 1S 1D SERVE AS THE “WINpow DETWEEN COwONICAT |G
USERS OF TME OCI EMVIROWNENT .

TR *USER" (S MEPRESENTED 3¥ THE APPLICATION ENTITY TO
ITS PEER AL user SPECIFICABLE PRANETERS OF £acn com.
RMICATION INSTANCE ABE mADE KO T0 1 VIA THE M-

CATEOR LAYER.
THE APPLICATION LAYER PROVIDES iL_L THE SERVICES APPLICATION LAYER [WTEMFACE
DIRECTLY COMPREHENSIBLE AND APPROPRIATE TO THE (S}
- AR APPLICATION ENTITY |5 COMPOSER By

USERS, TO THEIR MANAGEMENT AND TO THE SYSTEM . - ASE (COMMOW APPLICATION SERVICE £1mEwTs)

. ~ SASE (SPECIFIL WPPLICATION SERYICE E 5
MANAGEMENT, - 560 ELENENT B

) TV CaSE ELEMENTS ANE COmon TO ALL THE APPLICAT!ON
THE SERVICES INCLUDE: _ . IS,
T SE ELOENTS ARE SPECIFIC FOR FARTICULAR APPL ICAT-

= IDENTIFICATION AND AUTHENTICATION OF INTENDED PARTNERS: 1085 AND COULD BE NOT STANDARDI ZED.

- DETERMINATION OF ADEQUACY OF REQUIRED RESOURCES:
= SYNCHRONIZATION AND DIALOG DISCIPLINE:

= IDENTIFICATION OF CONSTAINTS ON DATA SYNTAX:

CASE SEMVICES MM Smpt .
=~ INFORMATION TRANSFER: SUBDIVIDED w

= SIRVICES FOR CONTEXT WAD ASSOCIAT 1M

- AGREEMENT ON RESPONSIBILITY FOR ERROR RECOVERY, FOR o
DATA VALIDITY COMMITTMENT. FOR ACCEPTABLE QUALITY ; = SERVITES FOR INFORMAT) » TRANSFER WD
DA JGUE CONTROY

OF SERVICE,



MESCAGE
HRANDOLING

N STEW

THE W1 ENTITIES AND PROTOCOLS AN LOCATED IN THE APPLICATION
LAYER. THAT 1S SUBDIVIDED INTD TWO SUBLAYERS:

- THE OSER AGENT: [T CONTAINS TME UA FURCTIONALITY

- THE MESSAGE TRAXSFER: 17 CONTAINS THE ATS FUBCTIONALITY

TWO BASIC [MTERACTIONS DETMEEN ATA D WAs1
- THE SUBRISSION OF A MESSAGE FIOM AR ORIGENAL UA 10 An MTA

- THE DELIVERT OF A MESSAGE FROM AN MTA TO A MECIPIENT W

:

APPICATION
ha LR,

AT

ae

VaEn Asent (UA): SET OF ComPuTIR APPLICATION PRGTISMEA
(x: EDITOR, Wr, FILE SYSTRA} TMAT. AS & NINIM. CORTALN
THE PUNCTIONE RECETSARY T4 INTERACT wiTw T NT3,

& &

Twgne 18 omn UA FOR DvEny MHS uagn,

THe PHS PRGYIDES TwO

SRVICHRL

M - Messast Teansrun Sanvice. Twat (xam.is UAs
TO ACCLES AND TO B8 ACCEESED Bv Tng KIS |n
DADER 10 NACRAME MEisastl.

IM - leranseasonas MEasasing SERVICE, DT i3
BILT usom Tl AT SERVICE AMD EnABLAS A
waer 10 banb an [P-missact 10 ot OR Mowg
WLCIPIENTS AND VO HAWE IT RECEIVED BY TwoSE

MCIFEats,

WU ANG [PH MESSAGES STRUCTUNE

To:  MARCD
FROM:  CHIANE
HBMLTI W

I sasrONSE T9
voun . |
WOULD LIEE vavauss

O30

'S

TYPiCAL D

In otwinar & Baor may comsis? of & wumi OF DIFFERENT ENCOOMD
A YOICK. TEXT. PACSIMILE AND SAAPWICH.

THFORNATLOR TYPLS SuCH

<2

s



PESSAGE TRANSFER SERVICE ELEMENTS

ST UM e oF THE MRS qg

MSIC - Aecuss Muastant

Conrant Tyre Inpication

Comventeo Inication

DRLiveny Time Stame [npicatiom

Manace [oewtipication
. N —t o Pou DaLivear Moriricarion
:,‘.'."_:"u}‘.‘,. :mm [uc{::u Inrommation Trees Inpycarion
SLATEMED Encoodd [wronmation Tyegy
m | M LB e | ) s Sunission Time Staw Inpicarion

’ SURISSION ND MTeamary Recircant ALLowp
ARNTATIOM DEL[VERY Berganep Druiveny
i e s x5 Desunney Decivenr Camceviation
DeLiviay Rotirzcation
. o) 2 DscLoauas o o Aeciriunty
L
]

" . Sanot o0 Decrvany Seucriow
25/ 25/12) x25/021 RATIDESTINATLoN Dy iveay

— - - Prevantion of Now-De.iveny MaTiPicaTion
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Physical Delivery
Services

* 1): Message input lrom PDS to MHS is {for further study|not currently possiblal. Flow
om PD Services 49 the PDALU shown is for notifications.

Figure 1(/X.4001]
MH8 Functional Model

MHS
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FuncTiONAL MODEL

An originsior prepares messages with the sssisiance of his User Agent. A User Agent
(UA) Is an spplioation process that interacts with the Message Transler System
(MTSI«IWMNS),hmnmnMMIoNMUw. The
MTS delvers the submitied 1 i, 18 ane OF more recipient UAS, Acoess
Units (Als), or MSs, and can retum nodficetions % the originalor. Functions
mmwumummnumuummmwm
Elsments of Servics are called kical unolions. A UA can sccept delivery of messages
directly rom the MTS, or R can use the capabiities of 8 M3 10 receive delivered

messages kol subsequent retrieval by the UA,

e

The MTS comprises 8 number of Message Translar Agents (MTAs), Operaling
logetiher, in a siore and lorward manne, the MTAs iranster messages and deliver

them 1o the intended recipienis.

Acosss by Indicect users of MHS is accompiished by AUs. Delivary 10 indirect users
umlleAU‘.muhmomdedﬂvm.wm
Physical Osiivery Access Unit (PDAU).

Thomunoosmmsnﬂlopmdmn«dpumoumduusmmmau
an intermediary between the UA and the MTA. The MS is depicted in the MHS
Funational Model shown In Figurs 1/(.400(]. The MS is & functional sniily whoss
mmhummmnmuummu. The MS also
shows for submigsion from, and aleriing 10 the UA.

TMMMUM.MSI.AUONMTMIOMNWHIMS“M
(MHS}.

e ¥

g
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Figure 12 Example of how Lhe 1988 MHS protocols can be used
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8.1 Functional Model
The funcional model of the Dareciory it shown in Figure 4.

The Directory

—

Figure 4. Functional Model of the Dueciory

A Directory Symam Agemi (DSA) &3 an OS] application
process which ia pan of the Direcury and whose role u w
wmmmuoln»wummnsna
DSA may use information wored in its local database or
imeract with other DSAS 10 casry oul requests. Altemaovely,
the DSA may direct & requesior 0 another DSA which can
help camry owi ths request. Local dausbases are entirely
Enplemoniation

8.2 Organizational Model
$.1.1 A se1 of onc or more DSAs and zero or more DUAs

managed by s single orgagization may form & Direcuory
m“m;mmmcuunedmy
or may not clect w make use of this senes ol
Recommandalions (0 govern the communica:ons among the

functional components within the DMD.

2.2.1 Subsmquent Recommendations specify certan aspects
of the behavior of DSAs. For this purpose, & goup of DSAS
within one DMD may, at the option of the organization which
manages the DMD, behave as a single DSA

5.1.3 A DMD may be an in saration DMD (ALDMD) 4
oc 3 Privaie DMD (PRDM poiding oh whethes o not i
is being operated by s public ielecommunicanions
g 2aLOn.

Note: {1 should be recognized that the provision of suppurt for
privais diceciory sysiems by CCITT membars fails wilkin the
Iramework of national regulstions. Thus, the technicdl pussitiliuea
descrited may o may not be offercd by e Adnunsuanon® which
provides dueciory serewcss. The internad ope shon and configursuon
of privaie DMDs 18 not withun the acops of cnvisaged CCITT

Recommendation X 500

UNOQFFICIAL

Racommendanons.

8.3 Operation of the Model

$.3.1 The DUA nteracts with the Darectory by
communicaung with one ue more DSAs. A DUA noed not be
bound o say purucular DSA 11 may interact directly with
varioys DSAS 1w make requests. For some administauve
reasond, it May DOL &hw ays be passible 10 Interacy durecdly with
ihe DSA which needs (0 caTy Oul the requcst, ¢ §. o relurn
some directory information. 1t is also possible that the DUA
can access e Direcwory through & single DSA. For s
purpose, DSAs will need to 1nicract wilh each other.

$.3.2 The DSA is concened with carrying out the requests of
DUAS and wilh obunng the informauon where w does not
have the nocessary information. 1t may take the responsibility
to cbiain the informauca by incracting with other DSAs on
behalf of the DUA.

8.3.3 A number of cases of reques handling have been
idenufiod, as illusirated in Figures 5-7, and Jexcribed below.

2.3.3.1 In Figure 32, DSA C reccives & refemal (rom DSA
A and is responsible for cither conveying the request W the
DSA B (named in the referral from DSA A) or conveying be
referal back w the onginaung DUA.

[n Pigure 5b, the DUA receives the referral from DSA C. snd
14 responsible for reissuing the request duwcdy o DSA A
(named in the referral from DSA C). I

Tre Directory

Figure Sa. Roforrals)

Nota - I DSA C reivmns the reforral w the DUAL the “request (10
BY will ot o o Sientiarly, if DS A C comveys the request io USA
B, # wul not revan & relernal o the DUA

Figure 5b. Referrals !

0.3.3.1 Figwe 6 shows DS A ¢haining, whereby the request
can b passed through severn) DSAS before Lhe response is
marmad

The Dire

Figure 6. m’ []

5.3.3.3 Figure 7 shows multicasting, where the DSA
sasociamd with the DUA carmies out the request by forwarding
i 10 two or more other DSA3, the reques o each DSA being
donocal

The Directory

P S Y —— [

Figure 7. Multicasting *

e 5

5.3.4 All of the approaches have thew er.* Jor cxample.
the approsch in Figure § may be used where it 1 desirable 10
ofBoad the urden from whe local DSA. [n other cutumstinces,
s hybnd approach thai combuwes 8 more elaboratc sel of
funcoonal INErACLONS may be needed 1w ausly the inaator s
roquest, as Uusomed 10 Figure B.

The Directory

™ quests

Figure § - Mixed Modos Hybrid Approwsh !

9 Directory Protocols

Note. the OS] epphicasion leysr prowcols defned © aliow DUAs snd
DSAs in different opem sytem 10 coopmas are specifisd in
Recommandation X519

9.1 There are two Dusclary protocols:

+  the Dirdoiowy Acoass Protocol (DAF), Svhich defines the
guscm;:daqmandmmbelwml DUA and 3
A,

«  the Direcaory Sysem Prosocol (DSF)/wiuch defines the
exchange of requests and outcomes between two DSAS,

9.1 Esch protocol w delined by an application comtexl, each
contasmng & 561 of prowcol clements. For example, the DAP
contuns protocol elements associaled with interrogaung and
modifying the Direcwory.

9.3 Each application conteat is made up of application
wrace elements. These applicauon service elements are
defined 10 use he Remote Operatons Service (ROS) of X 219
10 3is iclure atd support theis interacuions. Thas the DAP and
DSP are define! as se1s of remote operauons and €rmors using
the ROS notaLon.

The Dureciury - Oherview of Concepts Models and Servces

2



Figure 2. Structare of te DIT and of Entries
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FILE OVIOS pRowviDE

= FILE ACCESS. TO aLiow (1MSPRCYION. AODIFICATION OB
REFLACLMENT OF ALL DR PalT OF TR CONTENTE OF viRTUAL
L4118}

= FILE MAMAGEMENT. 10 aciom Tef iHSECTION OR Twg
WANIPULATION OF THE PROPERTIEE ASSOCIATED wiTh The
YIATUAL FILE A9 & WLl

« FILE TRANSFER. +0 ALLOW TME MOVING OF Thi CONTENTS

AND THE S130CIATED PROPERTIES OF vIATUAL FTLE FROM
ONE “oren® BYSTEM TO ANDTMER,

FILE SERVICES PROVIDE AN INDEPENDENCE OF:
~ THE SPECIFIC WOST
« THE FILE LOCATION

- THE DATA PODEL

VIRTUAL FILE

Tot “VIRTUAL FILE™ 19 o COMMONLY AGREED seachirtigm
B¢ A FILE 80 A1 TO ALLOW BATA NOBIL MBEM{NDENCE,

VIRTUAL FILE ATTRIBUTES

THE DESCRLPTION OF & vIRTUAL FILE U WADE DY MEANE OF
DEFINING A BT OF DINTINCY PROPNTIES CALLED ATTRIBUTES.

THe vaLGS OF TWE ATTRIBUTES BEFINE. IOENTIFY AND
DESCRIME TWE vIATUAL FILL COMPLETELY. ALLEWiNG CommECT
MAPPINE BATMEEN ALAL AND VIRTUAL PILES.

Tnt ATIREIBUTES OF A VIATUAL FILE CAN S€ CLAZSIF|EN 1NTO
3 caresonies:

CONTAINER ATTRIBUTES: rok ADDAESIING AND PROTHCTION.
Tty 10cLuDE:

PILE A

FILE PATSWOADY

ACCESS-CONTROL-LIST

NISTORY ATTRIBUTES: AUTOMATICALLY WATNTAINED BY THE
FILENTORE 7O REPLECT THE ACCUMULATED PILE activ)Tr.

CONTENTS ATTAIBUTES: rom oasceirtion of D ptactums
oOF Tl FILl COmTAWTY, TeET ANE TWE AT mueEROUS AND
ANE WBDIVIDED FOR REYTIR MODULARITY INTO SURCATESORIMS
Al FOLLDN:

BLOBAL ATTRIBUTES: FILE-STRUCTURE
FILE-DAYA-TYPE
PILE-CURRENT-S 128
PELE-MAXIMM-§ | IT

RECORD ATYRIBUTER: BECORD-SEOVENCE
PIMCT-ACCHDN
AECOR-1i28-Treg
RECOAD-4I15

Key ATTRIDUTES: EEY-PORITION
LRl Ty
VS L LD R
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