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Abstract

X.25 is protocol for connect network which characteristic of data communicate with
packet in Public Switching Data Network (PSDN). It due to connect between Data Terminal
Equipment ((DTEY arid Data Circuit Terminating Equipment (DCE). By to cover 3 layer of
Open System Interconnection (OSI)

More company used protocol X.25 either government and unanimity because it has
benefit of speed conversion, flow control, fast select, PVCs, safety, connect of data and
support with another protocal

This thesis to tald standard of OSI model, X.25 theory, and compare 3 layer of OSI
model, Packet Assembly/Disassembly (PAD) and standard of X.3, X.28 and X.29. In addition

to result of test which communicate of program with modermn which maybe useful in to

development communicate to furture



m

Ml

UNAnue
Abstract
MY
msvygUam
MIVYAIIN .
‘me; 1 The Open System Interconnection (O8I

1.1 The Physfcal Layer

1.2 The Data Link Layer

1.3 The Network Layer

1.4 The Transport Layer

1.5 The Session Layer

1.6 The Presentation Layer

1.7 The Application Layer
UNT 2 ENBUEITITIUON K26ttt

2.1 Packet Switching

2.2 Packets

23 mist¥ouTuasznin DTE fu DCE

2.4 Virtual Circuits

2.5 Logical Channels

2.6 Datagrams

2.7 355U Datagram 1oz Virtual Circuit
unir"; 8 X.25 Level 1 - Physical Layer.......ooceeeeeeecee e e seeseenennes

3.1 umih

3.2 Interchange Circuits

33 quanpuznnidi

I1
111
Vi

VI

29
30
31

33
34
35
36
37
39
39

42



1v

vy (A0)

nin

'U‘nﬁ 4 X.25 Level 2 - Data Link Layer.......oooviiiicceeneciaececeennns 44
4.1 uni 44

a2 {odunafifivafumsn HDLC 44

43 3‘%01sﬂﬁﬁﬁ°ﬁnﬁmﬁu Addressing 44

4.4 Poll/Final bit 4

4.5 fuwaufhﬁ #IM5U Link set-up 45

46 guﬂauﬂ'nq SMSuMs AN 46

4.7 Procedure for resetting 49

4.8 System Parameters 50

ﬂ'hﬁ 5 X.25 Level 8 - Network Layer. ..ottt 51
5.1 umh 51

5.2 Ready Phase 52

5.3 Virtual Procedure 54

5.4 Permanent virtual circuit service 70

5.5 Datagram service 72

5.6 Optional suser facilitie . 75

unti 6 MATHIH PADX.8,X.28 HAE X290ttt stieneeeesscereecneseesnare 85
6.1 umh ~ . 85

6.2 X.3 Parameter 86

6.3 X.28 Command and response 94

6.4 X.29 and Remote PAD Configuration : 95

UNT 7 TS S U IMRIT OIS st 97
71 anud&wTsunsudoms 97

72 ddutusoummion 102

73 mswanldsunsy 104



msiiny (AB)

d' - d
INA 8 UNTOVIAMATUNATU s

ANHUIN Frames , Packets LLQIT Status
faanssulsenin

w A "
Wiided 1ol



JUN 21
JUi 22
JUN 23

311 24

VI

msvgygUaw

OSI Reference Model Layers
MAUAUITENIN User Machines
ISEANAIY Headers U0z Trailers
MSUUNAIU Headers DY Trailers

HaAd Level W4 3 489 X.25 M PSE (Packet Switching Exchange)
A3 Packet Switching Network (PSN)
iR Nz YDA IMFTu PSDN
UAINsIFaNADS LI DTE / DCE
Virtual Circuit

Permanent Virtual Circuit (PVC)

(N) Datagram

(%) Virtual Circuit

X.21 Interchange Circuit

Connector Pin Numbering
TseadTaowa 11ues Network Layer
Ready Phase )

Call Set-Up Procedure

DTE Addressing inf X.25 -
DTE and DCE data Packets

Packet Sent sequence numbers P(S)

State Diagram

DTE and DCE DATAGRAM
DATAGRAM SERVICE SIGNAL
CLOSED USER GROUP

ANUAURUTYDY X 3, X.28 LAz X.29

34
35
37
38
40
42

54
SS
57
59
6]
67

73
79

85



Vil

3tz (@o)

JUN 25 X3 uay X.28

JUN 26 X.25 now X.29

95
95



4
AN |
r
137240 2
AN 3
4
M3 NN 4
4
AN S
o
13131 6
=
@131 7
o
137190 8
131N 9
r
A5 10
4
AN 11
4
@139 12
o
M3 13
AN 14

A5 15

VIII

MNIUYATN

CCITT OSI Model X-200 Series Recommendations

Principles of Layering

The OS! Physical layer

The OSI Data Link Layer

The OSI Network Layer

The OSI Transport Layer

The OSI Session Layer

The OSI Presentation Layer

The OSI Application Layer

HDLC TABLE

Packet types and their use in various services
Diagnostic Code and DTE/DCE Interface States
X.3 PAD parameter

PAD Command Signal

PAD Service Signals

10

45
70
71
86

94



unn 1

THE OPEN SYSTEM INTERCONNECTION ( OSI)

o d’ =] L3 4' ar d’ ’ n‘ ‘J d'. o d' o

Tuilegiiuii1&Tmsndmniosdnsnatumnetinnny - Amilsiidnguniieany
Snvuznsdniiunsiiidenwianvesmstszinanadoya  Aomsiimumnasgiuiee
Winfesdnsnavosduaniidnndy uazdulzmasuansodadeiu 1l Tuvuzicuduly

v »
nstmualiidinnas g tiduiuiuoualihiy - Intenational  Standard  organization
(150) Ainzaeiin Uszmaadamesuaud 1&limsdmualasaadia (Architecture) it 7-
ar o o c:; =) '
layer A30fU 7-ISO tayers fmuadnvazinssad1nlaonaly Sond) Reference Model 1u
1593904 Open System Interconnection (OSI Reference Model %50 OSl Model) OSI
Reference Model Huam‘lﬂuzﬂﬁ 1 1SO International Standard 7498 fio unaaiuliany
RUUNNUINVIBNAITUDI OS] Reference Model hli]ilqﬁu OS] Reference Model lﬂu
nmsmivayuiaoandosiudeirusnuslu CCITT X.200 Series Awimiipuiu (@913
o - o o [y Z 1 = v W ¢
# 1) 1SO #az CCITT Version NNty OSH Model Huttugwethaduaiuinglssan
Usznsusnues OSI Model  finfmuandnmus Widussau@oai  Junmsiaunde
° oA o A ' ’ a o 3 L 4 4 § 9/ 8t
fmuaiinuIfumswordessnindaauarg Taonsldgunsainisdeasdeyaliiinny
’ ar J 1 d' L 1 $ -«
adosdITuIRLINYEY  CCITT uwenmsiloglu X Series - fifiafiuderrusnuzdo
» [

SmuanazTs Tanoa 0013012 FMTVUABZFUYDL Seven OS1 Model Layers Sal10N13

miumguswanannwdenuddlu CCITT Red Book

APPLICATION LAYER
TRANSPORT LAYER
PRESENTATION LAYER
SESSION LAYER
NETWORK LAYER
DATA LINK LAYER
PHYSICAL LAYER

31]'71 1 OSI Reference Model Layers



Recommendation X.200 : Reference Model of Open Systems
Interconnection for CCITT Applications
Recommendation X.210 : Open System Interconnection (OSI)
Layer Service Definition Conventions
Recommendation X.2i8 . Network Service Definition for Open Systems
Interconnection (OSI) for CCITT Applications
Recommendation X.214 : Transport Service Definition for Open Systems
Interconnection (OSI) for CCITT Applications
Recommendation X.215 © Session Service Definition for Open Systems
Interconnection (OSI) for CCITT Applications
Recommendation X.224 : Transport Protocol Specification for Open Systems
Interconnection (OSI) for CCITT Applications
Recommendation X.225 : Session Protoco!l Specification for Open Systems
Interconnection (OSI) for CCITT Applications
Recommendation X.244 : Procedure for the Exchange of Protocol
Identification during Virtual Call Establishment
on Packet Switched Public Data Networks
Recommendation X.280 : Tormal Description Techniques for Data

Communication Protocols and Services

M5 1 CCITT OSI Model X-200 Series Recommendations




CORPORATION FOR OPEN SYSTEMS

Y a A a 7o a v ¢ L 9/ ° .
ARQAIAITDINBUNAADINTUIUYIN Usﬂ“‘”ﬂﬂﬂln?ﬂii‘] “ﬁ:'jll"“iﬂ“u"lﬂﬁ'IUTﬂi

.’: o A A - ar a4 o Y e v — LY
annmmanaiw1&duiiufienssy sawdalumsianniifeadudedmuadng imiveyu
os1 etndpiies ez ldMgUnsaliiassuuang  aesmiuldedniidszansaimas
»
TSt Waoandosiy oSl Modet Wil wa 2528 lATmsuunhlIiSndy
. A ] o a o o ﬂ
Corporation for Open System (COS) Fuiluszuunilaluanigonsninivldnsgliuives
¢ ) s S w
Computer and Communi cation Industry Association BIfIN1IAN] NAWBIANT UM To D
By uazAndaniomeuiiuaniou Sunannldaiasdiiiuaundnves os1 nazduiiv
dd v O v ¥ o ] 4 ddwya o 4 o .
msinuadoaTamyaiudesmuaneg Tuiuiin1aiinsimuinoaiy Integrated Services
Digital Network (ISDN) @301%ufU ISDN Standards 19A1552U3551ANANU0INTY
» ) ) 3
Wianmuamlsznouduiotveuive . foyanazgdam bimusodwiuglnsaifioms

swavaiu'ld
INTERCONNECTION OF SYSTEMS

v = A ‘ ) > o~ A
0S1 Model 1fgatpafuMsoudeszninssuuangdotu medudunnves
4‘ d‘ ] (3R 9 9 d' [ :; o o :: °
nrsnannldoui lilg s deyamihinangmolunduiunsifussgnimualasssuy
b 2 ) a 7o - =) )
Ty OSI Terminology $$VU MWWHA “IATOIAONNUADS DIUIUMITINTOMINANINYSENBY
I 4 7 o 8 v ’a Y 1o ea o o
A worenas gunseiindyaeonmesiuea gUa I nszuumsn N Anea, 35015
14 ? A a : U (] - : - §
menonazdug  Auiy IEMsANg mwsasutunsiamuaes 18 Tavdase useaveanis
Yszuranadoauma uazmse msaeowynasvoya "
a 4 o i - 1Y 4 . M
0SI Model 1aldofRaniulaoiq luineitulnsadeinteenusug laold
. 1 4
frsananu e 1end i 18dmuadmsuszunInssadniianns minnlszgna 1oy
[} P ] o 9y o a S ] Ao -«
szuu18Tauas arunisi¥eudomes ivoaidifuneuiunes nimsualsainniitin gy
Fownniu  msdeszninlnswaeuiiamesaslasiwididon  awsmiueizy
o 3 o ar A' d' ar [} (] P e o d' d' o

suushasanlddmiulasadriinedulasww1disu@oadu  asWanniufvady osi

¥ [}
Model dansduiiuniiasll dwmivuniuiidedmuamanas grudinsdesiinisiaunsn



- - 2 o S 2

fuanufanugiuesn dugveslasadwintosniludu q ves osi

a o = o . P ifde A ] : . a
Model fansnfioinulfy Entity aiugunsaifiduiunisegniwlusu Entity 2 yafiogai

& o ' 3 { v 2 & a ] o .
TuduiReaTuiSonil Peer Entities Entity AN fagludunilaes1usn15ang fu Entity
] a : P ] d’ o« o o o L3 v : e ' []
anqioglusuiinmiotu Iz lumandudufes 1A vusmsang  andundindr 1wy
Entity #1991 Presentation Layer 1WUSN13@19q U Application Layer uazez 145uuims
@139 910 Session Layer fadtidhdyuesiidiianimvesiu Ao dimuanisuimsangn
1 4 » v ] »

221 wonvimiunaarFudoidiiumssimuamimang s hinsuinisiusuvesdaies

Y a ar : :i 1
saz IMUTMIsfusungann

SERVICE-DATA-UNITS
] » y »
yliaae vesdoyai 18datuluduang iuldgndmualas 0SI Model 19U
] v . v » ]
Service-data-units 40UDY Service-data-unit UAAZYUAGNAUAWTOYD UL ATIPHAA N
1] '.’ '; L
TUNUBY Service-data-units nvavulau Physical Layer 50071 Physical-service-data-units
+ »
Service-data-unit NYAYUTAY Data-link-layer {50071 Data-link-service-data-units uazao 1y
é ~ 9/ ' d'u I; o d& o4 * :‘o
Gouq yiindoyanng ATATUTAY Lower-level Layers infigosun hithu Tuawdidmualy
P v o - A da T A & '
wawq  nisaidaoiusei 1ddntdlusesilouinoanuiseslaisoania Tanany 1
Data-link-service-data-units 3500731 M5y U'OU’] 1192 Network-service-data-units 3RI30n

packet INU

DEFINING THE LAYERS
- CCITT Study Group HutiiiuAavemfivadunsfnua OSI Reference Model
Gudulaondmuandnnisang  Mefuumunsieinviylasadn wénns
daq e I umsae 2 fauntd fuerlimansofiqal1dh 7 fignideni
nidudetniuszufymidaiqaidul1d wdnnsaen Taoma it Ruansluais
# 2 fuuuamaf CCITT Study Group ¥ muatulunsasumowludesveimsuyatu
1 asvziesndiufivy 3018 mualiitu 10 ndnmsdaoiu Fdesndnaeluiity

» » . . ¥ P 4 - -
wugmuianguan 1819 unsdimuavesiundazfuyss  Seven OSI Layers :



Principle 1.

Principle 2.

Principle 3.

Principle 4.

Principlc 5.

“Principle 6.

Principle 7.

Principle 8.

Principle 9.

Do no create so many layers as to make the.system
engineering task of describing and integrating the
layers more difficult than necessary.

Create a boundary at a point where the description
for services con be small and the number of
interactions across the boundary are minimized.

Create separate layers to handle functions that are
manitestly different in the process performed or
the involved technology.

Collect similar functions in the same layer.

Select boundaries at a point that past experience
has demonstrated to be successful.

Create a layer of easily localized functions so that
the layer could be totally redesigned and its protocols
changed in a major way to take advantage of new
advances in architectural, hardware, or software
technology without changing the expected services
from and provided to the adjacent layers.

Create a boundary where it may be useful at some
point in time to have the corresponding interface
standardized. -

Create a layer where there is a need for a different
level of abstraction in the handling of data.

Allow changes of functions or protocols to be made

withing a layer without affecting other layers.

Principle 10. Create for each layer boundaries with its

upper and lower layers only.

M 2 Principles of layering
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Scrvices to the Data Link Layer
- Physical Connections : transparent transmission of bit
streams across physical connections
- Physical Service-Data-Units : definition of the unit of data
that is handled by the physical layer (one bit for
serial transmission and n bits for paralleld transmission)
- Physical Conncction End Points : definition of identifiers
that are used by the data link layer to refer to physical
connection endpoints
- Data Circuit Identification : definition of identifiers
that are used by the data link layer to refer to physical circuits
- Scquecing : delivery of bits in the order in which they
were transmitted
- Fault Condition Notification : notification of the data
link layer when fault conditions occur
- Quality -of-Scrvice parameters : definition of paraméters
that define quality of service, including error rate,
service availability, transmission rate, and transit delay
Physical Layer Functions
_--Activating and deé;'livating physical connections upon
request from the data link layer.

- Transmitting bits over a physical connection in a
synchronous or asynchronous fashion.

- Handling physical layer management activities, including

activation and error control.

A1519N 8  The OSI Physical layer
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1.2 THE DATA LINK LAYER
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Scryices to_the Network Layer

- Data Link Conncction . establishment of a data link connection between —
two or more entities defined by the network layer (data link connections
are established and released dynamically)

- Data Link Service-Data-Units : definitiori of the unit of data handled by the

physical layer (generally called a frame consisting of a sequence of bits)

A1319M 4  OSI Data Lnk Layer Functions
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Data Link Connection Endpoint Identifiers . definition of identifiers that
are used by the network layer to refer to data link connection end points
Sequencing | delivery of frames in the same order in which they were
transmitted

Error Notification : notification of the network layer when unrecoverable
errors occur

Flow Control : dynamic control over the rate at which a network entity
receives frames from a data link connection

Quality-of-Service parameters . definition of parameters that define quality
of service, including medan time between unrecoverable errors, residual

ervor rate, serviice availability, throughput, and transit delay

Data Link Layer_Functions

Establishing and releasing data link connections for use by the network layer
Building a data link connection using one or more physical connections
Delimiting data so that it can be sent as frames over a physical connection
Synchronizing the receipt of data that has been split over multiple physical
connections -

Maintaining the sequential order of frames that are transmitted over a data
link connection

Detecting and correcting trans;nissio}l error with retransmission of frames if
necessary

Proviiding flow control including dynamically altering the rate at which

data units are accepted, and temporanly stopping transmission to a

particular receiving entity upon request

15197 4  OSI Data Lnk Layer Functions (ﬂ't))
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1.3 THE NETWORK LAYER
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Services to the transport Layer
- Network Addresses : definition of network addresses to be used in
identifying entities defined by the transport layer

Network Connections : transfer of data between transport entities that

are identified by network addresses (ecach network connection is point-to-

point, and multiple network connections can exist between transport entities)

Network Connection Endpoint Identifiers . definition of unique end
point idnetifier that are associated with the network addresses used by the
transport layer

Network Service-Data-Unit Tranfer | definition of the unit of data that

is handled by the network layer (generally called a packet, on which no

maximum size limit is imposed by the architecture)

Quality-of-Scrvice paremeters . definition of parameters that define quality
of service, including residual error rate, service availability, throughput,
transit delay, and connection-establishment delay : a selected quality of

service is maintained for the duration of the network Connection

Error Notification : notification of the transport layer when unercverable
errors occur (error notification may or may not lead to the disconnection

of nétwork conriection)

Scquencing  delivery of frames in the same order in which they were

transmitted if requested by the transport layer

Flow Control : provision for stopping the transfer of packets upon
request by the transport entity that is receiving packets Expedited Network
Servie-Data-Unit Transfer : an optional, expedited service for handling

information exchange over a network connection

f159N 5 The OSI Network Layer
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- Reset [ an optional service than when requested by a transport entity, causes
the network layer to discard all packets currently in transit and to notify the
transport entity at the other end of the connection that a reset has occurred

- Release : release of a network connection upon request by a transport Entity

Network Layer Functions

- Determining an optimum routing over the possible network connections
that con exist between two network addresses and then relaying packets
over the various point-to-point connections that make up that route

- Providing a network connection between two transport entities and
ransferring data over the network connection in a transparent fashion

- Multiplexing multiple network connections onto a single data link
connection in order to optimize their use

- Segmenting and/or blocking packets for the purposes of facilitating the
transfer of packets over netword connections

- Detecting errors and recovering from them

- Selecting an appropriate quality of service and maintaining this quality of
service even when a network connection spans subnetworks of dissimilar
quality

- Handling network layer management activities, including activation .

and error control

f13191 5 The OSI Network Layer (da)
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1.4 THE TRANSPORT LAYER
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Services to the Session Layer

- Transport Connection Establishment | establishment of a transport connection,
of an agreed-upon quality of service, between two entities defined by the seession
layer (at the time of connection cstablishmcr;t. a class of service can be selected
from other session entity is also notified of the connection release)

- Data Transfer . transfer of data in accordance with the quality of service
negotiated when the connection was ;stablished

- Transport Connection Release . release of a transport connection upon request by

a session entity (the other session entity is also notified of the connection release)

Transport Layer Functions
- Converting transport addresses for entities into network addresses; multiple tansport
transport addresses might be mapped onto a single network address
- Multiplexing multiple transport connections onto a single network connection
or spliting a transport connection over multiple network connections as needed
to optimize use of network connections
- Sequencing of data units transfered to ensure that they are delivered in the
same sequence in which they were sent /e
- Detecting and recovering from errors Segmenting blocking, and concatenation

of data units

- Controlling data flow to prevent overloading of network resources
- Handling transport layer supervisory activities

- Providing for expedited transfer of data units between session enties

M39N 68 OSI Transport Layer
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1.5 THE SESSION LAYER
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- Brackets

- Stop-go Transmission

Security Functions

Services 1o_the Presentation Layer

- Scssion Connection Establishment : establishment of a session connection

- between two entities deﬁ_n;d b):' t—he presemati:on layer

- Scssion Conncction Release : release of a session connection, in an orderly
fashion and without loss of data. upon request of a presentation entity (this
service permits either of the presentation entities to abort a session connection,

in which case data might be lost ; the release of session connection can also be

initiated by one of the session entities supporting it ) - !
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- Normal Data Exchange . normal transfer of data between a sending presentation

entity and a receiving presentation entity

Quarantine Service : request by a sending presentation entity that a specific

number of session data units be held and not made available to the receiving.
presentation entity until specifically released by the sending entity (the sending
entity can later specify that the data units be discarded instead of being sent to

the reciving entity)

Expedited Data Exchange © transfer of data on an expedited basis for high-

priority traffic

Interaction Management : explicit control over whose tum is to exercise certain

control functions

Session Conncection Synchronization : definition by presentation entities of
synchronization points (the session layer provides services to reset a session

connection to a resynchronization point and to restore entities to a defined state )

Exception Reporting . notification to presentation entities by the session layer

about exceptional conditions

Scssion _Layer Functions

- Providing a one-to-one mappirig between a session connection and a presentation
connection at any given instant; over time, however, a transport connection can
use several consecutive session connections, and several consecutive transport
c:onncctions might use a single session connection ‘ V

- Preventing a presentation entity from being overloaded with data by using
transport flow control (there is no explicit flow control in the session layer)

- Restablishing a transport connection to support a session connection in the event

of a reported failure of the underlying transport connection

- Handling session layer management activities

AM51N 7 The-OSI Session Layer (fft))
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1.6 THE PRESENTATION LAYER
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Scrvices_to_the_Application Layer
- Session Services [ provision to the application layer of all the
services provided by the session layer
- Syntax Selection : initial selection of a syntax and subsequent modification of
the initial syntax selection
- Syntax Transformation : code and character set conversion and modification
of data layout
Presentation Laycer Functions

- Issuing a request to the session layer for the establishment of a session

Initiation a data transfer from one application entity, or user, to another
- - Negotiating and renegotiating the choice of a syntax to be used in the data transfer

Performing any required data transformation or conversion

Issuing a request to the session layer for the termiantion of a session

M13190 8 The OSI Pressentation Layer
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1.7 THE APPLICATION LAYER
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amiumsiifeadesiudunouangimimnlszgna 14Mlsznoudav Initializing, Maintaining

1Ay Terminating YOINTSUIUNIANGIBMIIRATSUBTUNIBNNITIANTT,N5ATIVADULAL
o [ d‘ Y 4' -1 A'a [

ms Yesdunrsugarzinveunies, IMaduudelie uasiuls, asnsnistleadu, gansae

. 1 4

aoy uazmismupehbinduiudanming swnsanginaianiidalivue nsduii

M3 Y9952V I9sENOURIU Activating, maintaining 8z Deactivating Ni35n15nawz

suy msussyTilsunsy, misdhasie narmisswauanuzuazada, nsasIsaoudona
~ Ty a ° Y o A 1 a [ [ 2

wma MmsnsiwiteRanaa nar muhlinauAuganmilng uaznisdaendseneuin

nazns indousudulmi

Scrvices to-the Application_Process
- Identification : identification of the intended communication partners (e.g.. by
name, address, description, etc.)
- Availability . determination of the current availability of the intended
communication partners
- Authority : establishment of the authority of the partners to communicate
- Privacy ! agreement on the privacy mechanisms to be used in communication
- Sccurity . authentication of the identity of the indeded communication partners
- Cost Allocation : determination of cost allocation methodology to be used in
communication
- Resource Allocation [ determination of the adequacy of available resources
.= Quality of Scrvice . determination of the acceptable quality of service error rate,
and cost ‘
- Synchronization [ synchronization of cooperating applications
- Diolog Discipline : seliction of the dialog discipline to bo used in communication,
including the procedures to be used in initiation and release
- Error Recovery [ agreement on responsibility for error recovery

- Data integriry : agreement on the procedures for control of data integrity

M1 0 The OSI Application Layer
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- Data Syntax : identification of constraints on data syntax (character sets,
data structures,etc.)
Application Laycr Functions
- Perfoming common application functions, which are functions that provide capabilities
that are useful to many app,ications performing specific application functions,

which are functions that are required to service the needs of a particular application

A1319N 9 The OSI Application Layer (Ro)
MEASSAGE HEADERS
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anyaen I 1uss X.25

carrt Wavenz13ly x.25 awldadeisor » msidouToesznin DTE Ay
DCE fmsumeshueaiinioludnyazvoummnmiifiyaty Public Data Networks "
TLUUABURUADINAN | cluster controller (terminal computer) H38 MBI NUDA A W50 1
i DTE 18 x.25 9238 X 21 SudaudionToamaAdnd devel 1) Addressing avduilu
M3 Ay X.25 packet level (level 3) ﬁufu x.21 sz hiianlddmsiv addressing X.25 W
ﬂumsnmuﬂ virtual circuits mnﬂunmm}aa packet lcvcl (level ’%)
X.25 level 3 WuTnsfandaiu 3 ooudad
- Virtual Call (VC)
- Permanent Virtual Circuit (PVC)
- Datagram (DG)
X .25 level 2 9xInsuanilGoudoyaft data fink fevel gndaFanzdinis1y TusTa

ADaNISuNIN Link Access Protocol Balanced (LAP-B) AIMTY X.25 '11’1"1104 HDLC

DTE PSE

¢
PACKET FROTOCOL

-g | X285 L1EVEL 3 | _ gt C . g
LAP-B (HDLC)

g | X25 LEVEL 2|« > 2
x21

1 | x25 LEVEL 1 . 1

L

§UN 5 1AAT Level 79 8 984 X.25 H1 PSE (Packet Switching Exchange)



30

21 PACKET SWITCHING
o d4 o . a dd o . o
ANUAATMUINY packet switching iianInilyminniny lasevwInsauuinund
agiulu circuit switching n3ReMINAnFRoItMuauar tateganoatszozidoants
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Packet switching 185703 mdRv01 circuit switching 1IQ2 message switching WY
o149 Anmiloudun13Ao93NLY point-to-point A1 Inasen lluAndnausiauda

i 4 .
MWlsTunisaelavase Westimuizfiosisondy virtual circuit

DTE

i FULL. DUFLRX

COMPUTER SYSTEM (HOST)
—— CLUSTER CONTROLLER (TERMINAL COMPUTER)
TRRMINAL

qUN 8 UXAY Packet Switching Network (PSN)
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Packet switched Network fio Tnswiomsidadoyalungquindsniu fio unainn
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- Datagram uae

- Virtual Circuit

2.2 PACKETs
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1 4
annsoussyldaa 16 09 1024 Tund veadoyad ¥ usazuwminni packet header 0gAY
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2.3 nsveulusszyg DTE fu DCE
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level WM MIAIAA virtual circuit iaz IMInsvudadoyasznin
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2.4 VIRTUAL CIRCUITs
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o . oo o A a o ] & o (P
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q o 1 é o
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o AL CIRCTITA ™ v = DTA 2
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§UA 9 Virtual Circuit

Virtual Circuit ﬁ_mj > dssan  adnie
2.4.1 A Yirtual Call

senia DTE aaosesiuiuy temporary virtual circuit N"NAUABIADANS VY
1R un1sSunly circuit switching network

Virtual call Tivunouseqvasiduintl fandiiiae can set-up, data transfer

ar d
paz call clear Data transfer  DWIRIUILIY one-way %30 two-way n¥oununld
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Data transfer UNAYZUNAADMIAINWVBUNAINNANISIUIUWIN  LNAINNAG
v .
marfishauSvanwdwu lundvunad Ty Y network 81as29wudl error Tuumainn
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2.4.2 A Permanent Virtual Circuit
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$EMI DTE Mot uituy fixed virtual circuit 1oy nMaduasdsnaoanfSou1d
MY leased circuit Wufie hisuiludedimiSon DTE Yawnunoufiszdidiodoya uda

4 : ar 1 y A o oy
local node 92 Wi¥oyaiifvanusssmariiiiedlanisu DTE Huaurdn

§U9 10 Permancnt Virtual Circuit (PVC)

2.5 LOGICAL CHANNELs

oW virtual calls uaz/Mmie permanent virtual circuits 1% logical channel 18ndou
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255) @IMTY virtual calls Mw@UIMAIY Hgnmwuﬂwszm,n call set-up phase MU
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permanent virtual circuit m:wmmmhﬁ"lﬁgnﬁmumfwﬁ"aﬁmsﬁwﬁm;ywﬁm’hunmTﬂms
vazainniumndndriunisuing

Tumanguiil logical channel 1884 4095 2993 fioyfi X.25 DTE/DCE interface
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2.6 DATAGRAMs
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27  35m3ves Datagram #az Virtual Circuit
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2.7.2 3EM3¥03 Virtual Circuit
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X.25 Level 1 - Physical Layer
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3.2 INTERCHANGE CIRCUITs

o & P ]
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- Tuil q Faliunaad wiiaidoasunau (oise) Mouen Fasziliees Wiaugad
Tannsoiauld

- Winddinnws uiufissdonh s uniu (interference) anasdaudyanudug
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= - 3

’ 3 /3 Yo o -~ [ s (4 [ «
ngangmiwlszgndleiinefussaudygruniinadonesaugaduas hisugad

faail
- Datacircuits : '0' Va'-Vb wnnh +03 Tian
(T Uz R) ' va'- Vb teund -03 Taan
- Control

Timing circuits : ON  Va'- Vb 1A +03 Tran

(C.LS uaz B) OFF Va' - Vb Toonn -03 laan

o [ T Y & o o ya o o o o 1
dmivnesang devmuldtmualilddonusdanuilng (TRCLS uas B)
. P N ° Yo o v a Jod .
uazarvesdyuiinesmarit 1dd mua I IEAsnusARuNian (r.c.is uaz b)
Mo WA Y03 Interchange circuits 180 mua 13 Tudeiausiuzvos X.24
va' waz Vb oudnuszduveslaaiiaeiign A" ey B’ dunusiuge C dmiy

] ¢ A o ) U (Y - 1 s . a
’Ni)i‘hlﬁllﬂatj DUNUAUFUDUNIDITINWIMINUNTOUBUNIY SO IO'MIJ MHNTUNLIAY

¢ A 4 A ) ' e Aa v J s b ¢ a P
AU BUNHAUTUDIUNITDIAINITNNINUNIDUBUNIN 100 10"1] HACITABDITUADUIIIY (WD
=t [ Y

muunuen C

i 13 neadl@naastamsideuTloaild x21 13 2 dnvar Ao luam A
¥ ¢ . v v ¢ 1 a o 2 .
Tennsessauqaduas hiaugad Tunw B 1esauqadetniudor lunmdauaastasuoy

vweadderia 15 nidmsudeyandesnismuiihoanualdes 14en 150 4903
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X.25 Lever 2 - Data Link Layer

4.1 umn
. A 3o [ o 9/
X.25 level 2 U52nBURI Link Access Procedure ¥a1¥dmiumsuannfoudoyn
3¥MIN DCE (network) itk DTE 11004 user class of service 8-11 msauiiunas 1814
nann1uaz Yo 1MUAYEL High level Data Link Control (HDLC) 38013103 148 mualau

International Organization for Standardization (ISO)

'
wa et

a o o =] { ad a
mibunle¥nuyin e LAP-B (Link Access Procedure Balanced) ’Jﬁmiﬂl;]UﬂYIi]::

na1teiifiuye1lseneuves "HDLC balanced” LN option 2 A 8

4.2 Yedungiinyadumss HDLC
RR,RNR 1182 REJ commands 131824910 DCE uf 185011910 DTE

4.3 FEm3U{uRniNeINu Addressing

o

] v
Address 10y 11 address field 02 sy HsWanail

Address | 2 3 4 5 6 7 8
A 1 1 0 00 0 0 0
B I 00 00 0 0 0

acy b4 [
M3 1$vos addresses A 1102 B ﬂ»ﬂ'llﬂ'li'N

4.4 Poll/Final bit

lﬁ"fJ DCE 14851 SABM,DISC,Supervisory command U39 I-frame ﬁﬁ P=1luns
apusuaeh DCE sxdoal F= |

Response frame ﬁﬂ'amn DCE Wiy SABM wSe DIsc command ﬁfl P=1

CADVUAI UA M50 DM U F = |
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[]
[=3

Response frame #da91n DCE TIHAY Iframe 7% P = 1 uszaoudau RR,REJ
M30 RNR ¥ F = |
Response frame Nela91n DCE‘lﬂhm’U S-command frame N3l P = 1 duszAoy

AW RR H50 RNR 1l F = |

FORMAT | COMMANDS | RESPONSES CONTROL FIELD
1/2s[a[s]6]7]s
I.FRAME, I N o T no
RR RR 1 0 0 0 |pF| NB
S-FRAMES RNR RNR 1 0 1 0lpw NG
REJ REJ 1 0.0 1 |PF| N®
M 1 1 1 L|[F|0o o ¢
SABM 111 1 lelr o0 o
U-FRAMES DISC oI i || W
A 1 t 0 o|F|1 o0 ©
FA ) 1 1 o] F|0 0 1

A17197 10 HDLC TABLE

4.5 Yunoun1eg 13y link set-up
) % 4 5 . 4 b )

DTE o1iwuanisyoulvalasmsadumanasiiioaiu1d (active channel state)

4.5.1 Link sct-up

{81450 SABM command DCE szaoudiv UA Ty DTE uazifunisdrinia
send LAY receive state variable V(S) uar V(R) \l}ﬁl 0

»

Yodang : SABM command @390 DTE vy

4.5.2 Information transfer phase

nd191nf1 18d1 UA response 11 SABM command 1187 DCE vsapuausanas
] v A' o d' L) : ] ) 3
@3 1 uay S-frammes A0 1 1118145U SABM command lusaiziiogluvuasunisdadde

‘v' ¥ ° LY [ : P =) -~ ] .
yaiu DCE vzApaihliasatuiutuaoun1&lin15uiuIng (resetting procedure)
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4.5.83 Link disconnection
1 ci \] .’,' L) b Y lu‘: <

szuindiogluduasunisdedwdeyasgiu DTE szudefanisilaneensinieesnts
iwouluslaun1saa DISC command 1My DCE

[3 v

1o DCE 143U DISC command 9714 UA response Ty DTE uarszidhgiu
ADUYDY disconnection

»

Yodung : DISC command #3910 DTE iy

4.5.4 Disconnected phase

18191011850 DISC command 910 DTE t1ag aBUAIU UA response 1y DTE

v
DCE i):l‘l’l’ﬁjﬁ'uﬂﬂu disconnected phase
13 | 4
lu disconnected phase DCE seisuautmi1dlmituerdos1dsy SABM command
o . . o & o

n{ourty UA response Ty DTE uaz 92de DM response usnouiin1d5u Disc
command

A o o e [ et

(19145 command frame o2 150@WH P = | DCE 9:ea DM response MU F = |

I3 [} | 2 4

wo'lAsumsudu Bnlu disconnected phase DCE 92 hivouiunadu

Y v T | A o

DCE 01992191¢ disconnected phase 1A15UIA0IAUIIIDATWNUANIZYD error N30T
nsAadnd iewsalfiidnms 1dnsmdmnihiundufuganwdy Junsdldl
DCE 9:a@DM 1azi3ududiu timer TI 61 timer TI wyanawdineuie:1dsu SABM
%30 DISC command 910 DTE DCE 92 DM response UaITNAY timer T1 T

34910 DM response N2 (system parameter) lﬂuﬁ'ﬂ’] 911 DCE  DCE 92033

ng’lu dicconnected phase nazoz hizulefiszds DM response—ilfﬁQﬂf‘JﬂSTJ

4.6 TunouMI) AIMIUNIEINGVIINS
4.6.1 Transmitting I-frames
1i1o DCE 1471 I-frames ponlithiuseli NS) = V(S) uaz NR) = V(R) il I-
] » [3 (]
frame gaoeen TJudnfusemu vis) 8n 1 Yu & dmer T1 WS URTIIUN I-frame
o Q' 9 (]
TuvzsuauIn
& v(s) vy NR) fl&Sunssgahouindan k & Aesugegaveursuiids

f198Y) DCE v hida I-frame duq Bn
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|ﬁaﬁv:1ﬁ'ﬁuhléﬁ'1ﬁn1sﬁqdw'ﬁ'mga DTE o:'hidha I-frame Buq 80 M v(s) =
NR) na1gaii145u91n DCE v 7

(iio DCE oglun3z "busy” M50 "frame reject” 3U1053A81 I-frame 14 Tavfito
31 DTE Taudasiuezdoalyl busy’ &1 DCE oglun1az "frame rejection * 1iioen1n 185y
N(R) liignAos DCE 925z iun1se I-frames

4.6.2 Receiving I-frames

o DCE Tioglun1az busy' oz 1850Taull FCs gndos sufie I-frame Fail N(S)
= V(R) DCE 9208U5V info-field voursail vzt VQR) = VR) + 1

- &1 Iframe (4M5 9910 DCE 49284 I-frame 7 WIWAY DTE

- 81T 1-frame fozda9In DCE fufiozds RR

Yoduog : o DCE aglunnay busy' Supwe: LiveusuiNimsfiussyoglu

Iframe HIRTU1MuA

463 ma¥sumsuithigndes

dio DCE W5unlsuiiil Fes Tigndes msufissgnusasently e DCE 15y
sl Fes gndos uafl Nes) Tigndes ufio NS) # VR) thuszadadeyaiiussgegiu
suuazd REJ response 15 NR) 338 13gan1 NeS) veadsuarqaft 1850 1-frame
( N(R) = V(R) ) gndeaeg 1 4u

DCE 9xfe1sedoyaiiussgogiu Lirames podsuouns:ianiadn 1-frame H14
Sugndes 10185 Iframe fimanuwld DCE 9% acknowledge tsudau 1 n3e RR-
frames DCE 92 1% N(R) a2 P-bit fiucraaly Iframes fignusa

4.6.4 Rcceiving acknowledgement

({01831 1 w50 S-frame (RRRNR.M3D REJ) gndos uiozeglunne busy' n3e
frame rejection’ DCE 92H91501 N(R) ﬁussqag"lmﬂsuffmuﬁ acknowledgement §M5Y
I-frames yodsuiidu 18000 T Tauil Ns) suda N®R) #1850 audau |

§20ail 1-frames fiﬁmnﬁmg’ﬁﬁﬂﬁ‘lé’ acknowledgement ﬁuem?uﬁu timer TI
timer wuanna 1l DCE sxduiiunsdalmiludaufifiordy Iframes figahilnousy @

WIUD 4.6.5 N 4.6.8)



48

4.6.5 Recciving reject
i8185u REJ DEC 92 d v(s) vauiuimiiy N®R) 718501 REJ control field
o [] ~ e d')l d' Ve t ar ot ] [} ° v [ Y] A'
ez Iframe asafunufidesnishozIidaimiiuii msdeaimivzildaeandosivin
N
- &1 DCE fdade S w30 U command %30 response 1o DCE 143U REJ fuszi
) v o 3 P a Y oy
M5 A uIaS oNoUNVISUAUAY I-frame NABINTS
- &1 DCE Mdads I-frame 1181850 REJ Wu0109:v9@ I-frame uasisudua I-
. 1 4 1] »
frame NADINISWUNUTNINAIINVTA 1-frame Yupon 1ud?
«~ 1] 8 H 1 Q' A 4
Tunansd $16aTilins acknowledged Iframe o #lddsoon luFanilsiiliuna
d' y c" o ] .‘,' Y ] [} A'l
annniuaashi3 uenin REJ Wufio I-frame maninezdsignaalnun DCE Funiean
91015 D4 I-frame NADINTS
81 REJframe 1851910 DTE 19WiAu3/ command 3§ P=1 DCE 9¢ad RRM50
-] | ] - ’ (L% 4 o [ Y :iy
RNR response 3 F-1 naumsdanionsad luuInasanuny frame NApIn1s
4.6.6 Recciving RNR
Qs :; o 1 -1 1 W d'
nd1nn 1850 RNR  DCE 019a4 I-frame 3 N(S) MU N(R) 1 1ataaslu RNR-
frame 81 timer T1 wua1Una19101450 RNR  DCE svduiiunisae ldn 18nan 13t
9/ - [} é 3 ci [ -
1UD 4.6.8 'hn]nnsm DCE %:11111@ I-frame BU 9 naum:‘lé’m RR 159 REJ-frames
4.6.7 DCE busy condition
d' Y o [} l" '
{6 DCE 1#1dm32 ‘busy’ u9d RNR response Wlulomansn  luvaiziioglu
o ) o “ PP
AT ‘busy’ UU 15y S 58 1-command frame Ml P=I DCE 92 apuausuas
AUNUNTI TAY S-frames uazApUAIU. RNR response Taull F=1 Moindosn1e ‘busy’ DCE
1] L] 1] A : ; " e
92219 REJ response 130 RR response DUNIA001IMIIAT NR) = V(R) YUY informa-
tion field N9zgnudasenlinish
4.6.8 Waiting acknowledgement
1.9 © =) L L] 1 . a A c‘:
DCE wmmmumsma‘lﬂTumuﬁxﬁmnu "retransmission count variable" m‘lﬁ'm

[ Y

139 0 (i DCE 1430 UA %50 RNR w3010 DEC 1450 I %39 S-frames Taull NR) o

. »
n 11850 NR) adegathogndpa
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b y : "y " ﬂ' - yv
$1 timer TI wwall DCE ozngan1iy “"timer recovery” thudn 11dny
b 4
“retransmission count variable” YU HazAIAIN WU variable X asaduA V(S) vouiu
neg luilegiiu
a 9 . ] : J (% y (Y l- 4 d' o
DCE 9213uAU timer T1 v a1 v(s) vouiuldasatudr NR) gamonldsy
910 DTE uazisuaa i i Ivasady I-frame Tauil P=1 7173403 "timer recovery” 9:gn
indusiio DCE 185U S-frame 910 DTE gndsalavii F=I
z Al o - .
S luvauniueglun1iz “timer recovery” DCE 185umsuTauli NR) ogniwluveu
J o A o] * 8 - A 1 P o a
wannfr v(s) fopiufam X #isawegdugnass  luvuziivionounesinduiainae
"timer recovery” 3uvzd b1 1gn 19 rejection naziuszium v(s) veaiuliasaiy
N(R) 11450
0 i d
81 “retransmission count variable” M1y N2(system parameter) DCE (3 uAuTuADY
nsimuadmuiunamaveanIsann DCE Ind DCE o1vvely DTE  fmuanisi¥oy
ToaTaun15eia DM response  #aa9Iniildda DM response 11udy  DCE szidhgnie

disconnected phase fanldnaumdrlutde 454

4.7 Procedure for resetting

ad v o o * ° ’q & * : 1t y d’ ] :
FimsdadidnIni 1A wilszgna 19 lusendnduasunisdadodeyaiimniv
DTE szudihinswfinisdadiulmilaonisds SABM command %d391n1450 SABM
command 183 DCE 92a®duA20 UA response 1UIMAY DTE tasdadidy v(s) uas VR)
s = [] r-] o @ o o P-} aa q Y ¢ '
vouiuldi o i IuvuzRniuiueundes DCE nazmie DTE fillegWoglunnzin
"busy”

MUIAN1IZ rejection YBIN DCE 0100 DTE fimuanisivonlualni Taons

3
] o <«

@1 DM response Na9INNA DM response Tudr pcE il:l‘\’hfjﬂ'l’): disconnection phase
g 1dnaumdhuiade 454 '
»

. ¥
rejection condition 92i3UAUYUABUNIIAMAL vy Tidai

- 5’1 “retransmission count variable” ININY N2
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v v ¥y
- tio DCE A5unlsuiili Fcs gadosszninduasuvesnsddodoyandeuiy
4 4 -1
address A uazdlsznoudwnzlanasninginmndail
- UA %50 DM response
- Usznoudas F=1 omdun1azsening “timer recovery” #aldnarudiluiade
4.6.8
y . . ' t 4 o A [} [}
M01ANIT rejection UNBEN DCE 919v01¥ DTE SanmiswouTvalns Taunisda
FRMR response N9 INNde FRMR response lud pce il::l‘lhtjﬂﬂ: "frame rejection”
ML “frame rejection” 9rQMIATU3tie DCE 143U SABM %30 DISC command 130 DM
response 0145V command By vm:ﬁag’“luma: "frame rejection” Q:lﬂulﬁﬁﬂﬁ‘ DCE a4
I3 »
FRMR response 09U T/ 1maindouny information field ethadgadusufidalunsausn
DCE vzisunidadidulmi dldnan W luaeudu ie18umsuiitl Fcs gndoa
»
’ o L] 1 1.9 é o«
Tusenitunouvesnsdiniutoyanioudys address A w30 B naziin1zlanienilada
»
ao il
- s hims il command %38 response
- N(R) ﬁussqag"lu Information field ‘lﬁgnﬁm ’
= v ' ' SN ° Ho Wt -
N(R) Hignaaagmoluduna NeS) aqauoadsuidalild acknowledged 84
o 1] » . 4 - " '
DCE V($) lagiiuiiswogdiu 81 DCE oglun1iz “rejection” uadoalily DCE ogluniiy

"timer recovery"

4.8 System parameters
system parameter
- Timer T1
- SIWIUGPITAVDINS T N2
- NUUIGAVRILINTY I-frame NI
- $1MUIUGIRAVDI I-frames k Tiansfaog

d’ b 4 v a
parameter Hezaodhiifiu 7
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X.25 Level 3 - Network layer

51 unin

Level 3 Y403 X.25 ﬂauuzﬁwﬁxﬁmﬁu packet layer ¥03 DTE/DCE interface 5%
nauﬁ'auﬁiuﬁ]ﬁmﬁtﬁmﬁu level 3 nududeunsaunisiwmdinuveamamy
wiiaanq Wus mauunfife

dunnudelefiosiuzaiduaeuding med idd landdunas nsfigndes

[ 4 13 »
Yonaw 2-3 Uszlunluiiiorvszsaulvdenudnle3sms uas Tnseadalaon Tveaunil

Ready phasc
' d' g 93 (] : A' L' (] ] : 9
naunmﬁﬁamwayaszmn DTE Maolssisuau DTE Uaasiuvy YUisnRod
a A d s @ 1 a s )
w%’anua:nsumaﬁﬁnaﬁwmuamum NINADNNADINNDD ua:uwmnnn’fmu network
Yy a a’ a .t ] =3 L) : v v A .
ns 1fuSnsiifudass Tiweduet@uaveiamuetn 1iufle virtual call, permanent
¥ » »
virtual circuit a2 _datagram 92 1%0010807 w5002 195N UNe 3 801 s IzasTuTURDY
ely L] J J
vz 1dndnnou
Virtual Call Procedures
a : " .’,' . dyv ¥ = IO S ] ] o 3 o8
MIVINITNI 3 DUWUN virtual call U’KU‘BGNN'\ﬂ“?[ﬂHﬂ']\Iﬂ‘lﬁﬂJ‘]OQ 3 yvoLiun
4 A \J A
1 Call set-up phase, Data Transfer phase 1182 Clear phase Fvz 1dnanluasune
Permanent Virtual Circuit Procedures
o o ’ ac J .
PVC procedures iuddudell T8misTavwugmduyarsenouves viral call
» 1 4 »
call set-up 1AY call clear phases s uTudeald msieasiuirdotissndrafivadequiniy
Datagram Procedures
a : ] * v & ) ved o ,
n13IMUTNS datagram TUABULNBGWVTANAUNY virtal call M0 uandatiilom

P> - o U . teo L4 b '3 - XY 1 >
NATUINUINUBY call set-up LIAT clearing phases Nisududoald data packets NUAUIARNANNU

o~ ot

.Y A L] (%) 1 ]
N1l virtual calls uaz PVCs dromiipunu 10z 18na1n tudeds 1d
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N\
READY FOR
PHASE f PHYSICAL
LINK
/
N\
> [
CALL
SET-UP
PHASE
YIRTUAL CALL PYC DATAGRAM PER
DATA TRANSFER DATA TRANSFER SERVICE f LOGICAL
PHASE PHASE TRANSFER PHASE CHANNEL
CALL
CLEAR
PHASE
/A )
PERMANENT
VIRTUAL CALL VIRTUAL CIRCUIT DATAGRAM

s 14 Tassadnlaenalives Network Layer

5.2 Ready Phase
52.1 vl

»

Logical channel @30glun1az "READY" nouiivzidigiuaouvesnisiSonuay
[] v 3 t d' Y 1 d’ - ¥ : dv 9y ] ei
.Mmsaatwdoya nouiezdign1si_physical Lz link level Miaesilsrdosogluniziign
9 - 1 o o .’r T -~ A ° a
Apduney nazn1sautiums lusuaouas lutwsiFuduiums 18
5.2.2 Physical level
NIABIFOUNRANTIU packet-switching network N3EMBEIUARLITUALIDTITIN

»
951911 X.21 uag X.21-bit JuA Quiescent LAY data transfer phases M NI

Physical level @038¢1uN122 "READY FOR DATA" lu X.21 ¢ @63 ON tag i = -

ON 23 T uaz R dmiunndidivdeyaszgnimualasedviigenh dmiy x.21-

«~

bi52525 105,106,107,108 az 109 @63 ON #IU393 103 az 104 srgnimualaussAud

N
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5.2.8 Link level

& M5V link level 19 LAP-B protocal 1Y unnumbered frames e Mua operating
mode HAZAIMUA logical link Tu LAP-B operating mode vy asynchronous balanced

1 4 v

mode IIHAINNAIE 9NTTAUFIVAIHI LAP-B I-frames TiMniu

5.2.4 Packet level

1 4
varil packet level 8flun1iz "PACKET LEVEL READY" otnlsfinwnou
» »

w11l logical channel WiMuARDIBYIUN1IT "READY" 1a035015UD4 Restart Procedure

5.2.5 Restart Procedure

A A ¥y A4 a A v ’

Restart procedure 19t uAUN30IN5I5UAUIMNYDY packet level DTE/DCE
. an o s o Ay ‘-
interface 33nstidiumsindos Virwal calls taz un1siFudulmivinuaves permanent
virtual circuits QY datagram channels 1 DTE/DCE interface

Restart 18U DTE

DTE ©019903msi5uAuInilaun1sa Restart Request packet W1 DTE/DCE
. = : d‘ ) L= o d' o 9/ o .
interface MI0I@YVDY logical channel @13M 0 RN BIMAEENMIIN1ETUYN Togical

v »

channel UBUHUAYNMYAMAIIUI3904114N1E DTE RESTART REQUEST

Restart 1au DCE

© Y a a ¥ o o X [} <t o [1
DCE amnsomi inamsisuaudmsy restart procedure 1R1%UIAUINY DCE 2z
4

Restart Indication packet Wiy DTE Auniudmmiaves logical channel m’nqﬂzag"lu
1172 DCE RESTART INDICATION

DTE @0UA0 DTE Restart Confirmation packet M5V Virtual calls AUNUIVOY
logical channel ﬂ'N‘]ﬂ:QQ"lunTJ: READY Ha¢ UBUUUAYDN permanent virtual circuits QL
datagrams a:atﬂunn: FLOW CONTROL READY

Restan_Collision

1 4 ’

Restart Collision i@YUI® DTE 102 DCE @4 Restart Request packet DT Restart

Indication packet W$ouqNU DCE vrfosanmsisudulnildnseSoudesudnas live

¥ v . <t
Hudvacha confirmation packet BN
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X1 LAP-B PACKET LEVEL
(LEVEL D) (LEVEL 2) (LEVEL 3)

QUIBSCENT
PHASR

READY FOR
DATA STATB

1

— LOGICAL
U-FRAMB [ LINK SBT-UP PACKET LEVBEL
BXCHANGE | (SABM/SARM) RBADY STATE
DATA
TRANSFER 1
PHASE
-— DATA — RESTART
RESTART | PROCEDURSB RBADY STATB
1-FRAMB TRANSFER o
EXCHANGE PACKRT — (YO)
EXCHANGB | _\y0maqs FLOW CONTROL
= READY STATR
TRANSFER (PYOWDATAGRAMS)

gﬂﬁ 15 Ready Phase
5.3 Virtual call procedure

5.3.1 Call set-up phase
5.3.1.1 Calugqus_:sx_packct
vazitmuald DTE MansiSun DTE Suq'lu'[ﬂsaﬂhmfu level 3 Y04 calling DTE
w185 udonansSonfisuduein level 4 vouTIBA level 3 9xa314 Call Request packet ¥4
9rdaH M DTE/DCE interface 1Y local node 1 HDLC frame #2493 T galiuuves
Call Request packet 151!’(1%11‘3’5\121.]7; 16 calling DTE il:ihlmﬂlm’l'lﬂﬁ logical channel ﬁﬁ

. 1 4 »
wnuavgagaiteglumiz  READY logical channel flozi@umiliiiniizues DTE

- WAITING

) .
Call Request packet 9TUIITYIDAIATAYON called DTE womasadioiuuuy full

° A -
DTE network address,abbreviated address nio ﬁ']umsmnumeum DTE tﬂuamaﬁuﬁ‘lﬁ

anldiinsanaitusznie DTE Nu AT (network)
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5.3.1.2 Incoming call packet

1 calling DTE 183unnutuvenli@anony Called DTE 14 Tasaiwszdadoyai
o o o L XY . & J ] a’
$uBudmiy Call Request packet TUMAY distant node 3 DTE Yawnndosy Tuuadi

1 . o & o« <4 d’d
VCHIU Incoming Call packet 64 called DTE qmﬂumytymummmun llWﬂlﬂ'anjﬂ
HuuRLINUAY Call Request packet Incoming Call packet sraaru i logical channel i

mnuavi1gaeylun1ie READY
ﬂaifamq . Psal Call Requests Tl logical channel ﬁwmmavqaqﬂ uaz
[] ) . b 4

Incoming Calls # logical channel ﬁwuwmumqﬂum:ﬁﬂﬁmﬂ

collision anasldun

| LOGICA

: CALLAD
Sanon STATION
v EEX LY B
mf_i ==l DTB 24
DCR/DTB DCB/DTR
INTERFACR INTERFACR
READY| (0 - READY (91)
——p———|= P gt 4
Call Request Incoming Call
CALL >
SBT-UP g
DCE WAITING 02 DCE WAITING (3
Call Connecisd Call Acceptad
Y Y
DA TA TRANSFER 1'p1) ” DATA TRANSFER (94)
FLOW CONTROL READY {a1) FLOV CONTROL RRADY (41)

31}7; 16 Call Set-Up Procedure
5.3.1.3 Call accepted packet
1 called DTE ﬂnamzuamﬂéuuﬂayaﬁu calling DTE ud2 dfuszasudau Call
Accepted packets deriu logicall channel 1§uvﬁuﬁuﬁ11’f'ﬁu Incoming Call packet logical
channel f19x#uTURM2U89 DATA TRANSFER called DTE endianmIAidios 3 il

¥ L4 .
92§10 Call Accepted packet fuitunnaniillasswesidigiunsuveamsindosiiodn
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Virtual cali o0 Tnsawezidrgdunoundel Wu@vafufh called DTE UisnisiSon
Tauda Clear Request packet (92 1dnalunounsly)
53.1.4 Call connected_packet
u'?a'lé'%“u Call Accepted packet distant node e ﬁagaﬁﬁuﬁulmﬁ'ﬁu node ‘ﬁ
calling DTE Gl't)ﬂg' node 'ﬁ,ﬁzﬁ'd Call Connected packet Ty calling DTE uwmnnﬁ'ﬂ:ﬁ
gﬂuuﬁadwﬁmﬁuﬁu Call Accepted packet Call Connected packet VLN logical
channel  BOAUAURMAY  Call Request umunumiivzgndulufanizves  DATA
TRANSFER logical channel ﬁymw:agj“lum':: DTE WATTING flumsasudmsy Call
Connected packet $295£0z1A15iA0 WiRY 200 F117
5.3.1.5 End:to-end_protocal
Tus Tanoamldiuduanuyes set-up fidunsuanidousansszuin DTE 2
DTE &0fu msrEastiufios 10 189 uTu end-to-end protocal
5.3.1.6 DTE addresses
Address structure
DTE address §8117u84 14 wdn amusunmii 17 TRuamademsiniupamsaonn
T 3 daudaofu dail
The Data Network ldentification Code (DNIC)
The Network Number (NN) - 9iudeuiiy DNIC of 1 #n nas

The optional subaddress

The_Data_Network ldentification Code (DNIC)

winil 13 - sWavenlszma
uink 4 5WAYD network Nogmulullszime
The Network Number (NN)

winf 4-12 : Muwiavves DTE fogmulurlszns
Subaddress
wind 13-14 0130 DTE §on191&RRuIMI per-call basic naziioll
Mvsdarimns s WG network owaziinnl¥fuueamsaiiivs 1 nie 2 wdn Taamzrinn
¥nwlu called DTE iifofinisfmuansiSon nework 9z hinsasasuamgndeaves

} 4
subaddress WA Iudumsimuatuiiuiessningly
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14-digit

<+——————————— DTE-ADDRESS —

112884 |5|8]7|8|9|10j11]18|13]14

I SUBADDRESS
NETWORK NUMBER

—— DATA NETWORK IDENTIFICATION CODE

i 17 DTE ADDRESSING IN X.25

DTE Address 14 Call Request 10 Incoming Call Packets
Address_lengths_field

poAMH 4 Usznoudau field length dM3Y called naz calling DTE Tun3oon
mansning 43,2 wox 1 UonfInIWETIVE called DTE address A3 t0pAmMMMAsiing
87,6 Uar 5 UBNDINIMWUIIVEY calling DTE address AIMO1IVDAAAZUDAIRTAUDN N
N310R70 binary code 1Az A 1 130 5 TAMeAava
Address field ) )

poamMi 5 uaz soAnMAD Ws2noURI0 called DTE address Muvasiidogaely
My calling DTE address 1uvm:i’iﬁag’

. o A o o i
uanzndnveweaasalunTvonmMNIHAUILY binary coded decimal 1auiiting

- a da o
5M50 1 lﬂlll]'ﬂ'ﬂllﬂ'lﬂ'l'ﬂﬂn‘lﬁﬂ

a'do o '

Funinndnitidiaugansu usamsaszgnitisialuseamni 5 uaz seamnas
awddundazeoamnell 2 win lundazeoammudniiiimeduavgetiniignitse
a4 a A&
fio 1NN 8,7,6 e 5

' ~ ° o =

Address filed gnlaifluasnaumuduavinuduveseenmmlasnisaeaiin o

Tuinh 4,32 nay 1 1Wodons
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5.83.2 Data transfer phase

3

5321l
L4 1] .
Tu DATA TRANSFER state (¥11uszd logical channel 2 channel ﬁag‘lunn:ﬁ
voul DTEs uanifavu Data packets fiu'ld
5.3.2.2 Data packets
o 4 '
3UlUVYeY DTE/DCE Data packets i fields #1a¥ indicators $112u31n%19z 1dna17
awdau
L Y 1 1 :; c; o~ [
tadaznandinisuanaldou Data packets unisuani/dounuszning DTEs
-1 U 14 et A o A -4 3/
uan Wi Tdvnoarudies Bilimswdoui)asdiesuderiu network 1110491nlin15AIUANTD
[} [ A o & 3 . 3
YAUNDUNIYU logical channel number ‘N'D:’ﬁﬂ‘nuﬂ'lﬂfgﬂﬂ local DTE/DCE interface (M1
» v v »
umiazerliuafivadoyaveufueariniuidwwlashiinsnfdoundas x2s Tild
AmuagUnuuvemanniaHIuTEN 3N end-nodes
5.3.2.3  Packet identifier
\j r Ao i 2
Data packets ¥odoaMMi 3 vosumamniiini 1 {u o Tuunamndug Mmua
A o ﬁ A & Sy a - 5 A
UNUWIUY | IUDINNUNNTY Data packets 161da "even packets uazuwmnnouqti‘lu
"old" packets 1UODAMNN 3 VDI Data packets Sanamdonyon 7 in §13dmiy packet
. é . < 1] ]
numbering WQQ:Té’ﬂm?NOUNUE}‘]
$.3.24 Data ficld
Taom2 1A WuIgaqaveY user data field aupliuzip 128 ooAMN UANDI Y
“ - - ydy -] o J
@on1¥1dfo 16,32,64,256,215 tar 1024 peamm msdenl¥tiowerimsanasfuuaay
2
AsInIsisun
uvpnnoussyiwuinldts nugegeildiinsanasiull
5.3.2.5 Delivery confirmation bit (D-bit)
M58 IMUA Delivery Confirmation bit (D-bit) 1%iWeusal¥insiudn DTE Yszeann
933V end-to-end acknowledgement vOIM M@ miudoyaiiuidseguie i
M3y Data packets confermation HIU Packet Receiver Number P (R) MU

d’ ’ " - - . oA
mvuv:nmmahﬁumsaﬁmumwm flow control
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GENERAL DELIVERY
FORMAT (é?Tmmnom
IDENTIFIER
\\8I7|3I5I4lal'ell 8N\7Tlslsl4lslsla
ki v
1{fe »p o 1 1l p 1 o
2 LCN PACKET & LCN _
/I
3| PR (M| Pmy |o] ENTIFIER ) 0
4 4 PR M
MORE
DATA
MARK
USER DATA USER DATA .

MODULO 8 MODULO 128

jU# 18 DTE and DCE data packet

5.3.2.6 The_More_data_mark (M-bit)_iQis Packet Sequences
1 (] .Y L) H 1 A
87 DTE %59 DCE Vszaannozud id1duuoinisdaumanniuinaimiiumann
U9z 1% More Data Mark (M-bit)  Suwainn i liludiunaonioaiu M=o o M=1 ifu
Y 1T v Ay =) T
vrueninswhdaiideyanwamnnanindn
unainnidalaoll M=o gmhddldaniidaone Samiidawnaiiauviniu
NToUINNIY data field MIA D-bit s umItuAun Mamididaoniiinnueives
i 4 t 4
data field AUNDAITIAUNN  ANTU network  SzULUMANNVDIAUNIBBRITUAINY
o Y] ° [ 4 o -1
Amsumahaumamniiseoouduiiy 1 unainnvssunmnndun sz nawiuuna
eid o o o -] : Yy ts'd
niisuatuamddulaot M=1 luimanmianua onduunainngaiioiill M=o
. »
30N complete packet sequence YU unanwLiteomiu 2 Ustian Ao Use
AN A HAAINNUSENBUAIU full data field 3§ M bit = 1 Uaz D bit = 0 Us=iAn B unainn
910913001992 W15 2noUAIY full data field 114 ol M bit = 0 uaz D bit=1 139 0

AN INUA
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3
s

complete packet sequence Ysznoudlo Ysziam A llﬂﬂlﬂﬂﬂ”"ddu'ﬂﬂlﬂ'ﬂﬂ?fm'lﬂ
nimazumann B Sanilamann &1 source, DTE daumainnasiiipaty siduiasiidaly
& DTE Yawmasehinfoumas $1 DTEs Weaosdumanmiifinami1aves data field N
ganhiiu Sawnalinnue1aved data field NNIWRAINNAUNNDINL I INAY

Tumandudy faenafinuo1ves data field FUNTIFUN network RV
penudIug

' 5.3.2.7 Qualfier bit (Q-bit)

Complete packet sequence 8199z1u 1 Tu$m9m 2 52y DTE dvanisdadoyanin

A1 1 sy usy1duen s wfiGondy Qualifier bit w3 Qbit duluifive 1 seduld
=0 e dudu 2 sTAy 1]nuwmnn'1u complete packet sequence Q-bit 759 Amuam
oty Bty o wie 1 Awwuihirdanaseziid Q-bit odaiRvaiy
5.3.2.8 Flow_contro)

il

ﬁ DTE/DCE interface logical channel ﬁ1‘i’$'ﬁ0 Data packets mimuqm:uunaan‘lﬂ
uazme  Faduiiunslaunsesiy mnoawiuntessumnsoflesiudiminns
¥21%1uY83 incoming data packet TIOR3 gan1R

DTE fifdaiuennso$1iasasinudivean1sdenin DTE UM end-to-end
Taun s 0uEan13 8191 network network A259LAMUASIUIUYBNANNIID190z TR
AUINY virtual circuit MR naziiesMIY0Y data packets FurnfeTaita network 92
futs DTE Fumals

Numbering Y04 Data Packets e

HADE Data packet ﬁ logical channel 91 1MUA send sequence number P(S) mqé'w
d1 Adumnuauiinn 48y DTE/DCE interface nii Wi14HY end-to-end 55UUMING
un@tlunuy module & P(s) urasouutu 0-7 (modulo 128 61 0-127 B1w9LYiMN
1414)

Data packet lliﬂﬁﬁﬂﬂ'ﬁ logical channel uﬁ'wmtfuﬁmzn’h‘lﬂzjma: FLOW

CON-TROL READY (sub-sate Y03 DATA TRANSFER state) Y PS)=0
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MODULO 8 - MODULO 128
INDICATION INDICATION
siTlslfslalslell sl7lelfslelslsl1
1{e p70 1 1{e D71 o
2 LCN 1 o7 2 LCN 1 0-127
s{ pm (M| P® o 3 PO 1o
4 4 PR) M
5 )
USER DATA USER DATA

31."71 19 PACKET SEND SEQUENCE NUMBER P(S)

Window Mechanism

Window 18fimMuads w ﬁﬂs:naué"m packet send sequence numbers P(S) YD
Data packets T logical channel HigaifouToslufiamanity mnvinvargaly window
13007 lower window edge ﬂ%ﬁuiﬂ virtual call 18%MsfMuA lower window edge ﬁimm
a3 0 (fufte Data packet 15N9ETIMUIBIAY P(S) = 0) Window size W i1 1tidon1d
9 uﬂ'ﬁﬁmuﬁﬁa 2 packet send sequence number UBY Data packet usnluldnmua’ly
Tu logical channel 'ﬁdiuqmi’;aﬂm fiIUDY lower window edge UINAY W (module 8 n3o
128) 19UA2DE19 §1 W=2 10z lower window edge fiB 0 umamnusnd 1 18dmuassiin
P(S) = 2 1:'?0?%411164%17’9:"(391&4

nﬁp]ﬁ;'ﬁ'ﬂmﬁuﬁy insosiudoudon window fnusdasuduln wioesuerld
packet receive sequence number P(R) nmumvﬁ,mw:q’s'auf'fuaq"lu Data packet 1uﬁﬂm,~1
asatuiuNIsa 13on13a010lu Receive Ready 3D Receive Not Ready packet fiveq

P(R) asuiy lower window edge Imi
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P(R) ffiadeunimio vy sequence number Y031 Data packet Amaneelinig
d4¥04 Data packet uazfigoWldi DTE w3e DCE dv P®) Thifumsuensuh Data

» v
packets WMNUAIUDWALT WA PR)-1 Taun1sidion window dandu Tyl

d 1 18Tms fmuaviiaves window 3nou inseadeeszndoulylavhilinsnga
¥ in

Delivery Confirmation

é 9 ] r-] . .’f d' - o &

(/o DTE AUNNAY Data packet 1aull D-bit @¥l 1 uazll P(S) = p ANUANYVOS

[) 4 3
MsAnPUAIU PR) IMATINY Data packet WU (ufip P(R) 921N mso iy p+l)
HaI P(R) 11450910 remote DTE #ifoafU Data packet NANNADULSTH HUWAINN
} 4 [) [
n15USUU53 local window szdiuegiunanIFlumsiaumalysening DTE-10-DTE Al
» [ ]
network  szasiunsl¥  D-bie  aaeanawshilinsldnineaty  network il
~n A oy " -a' t: A Y [ . d' A

UszAnEnmuiodvanisvuiared window tiuduiie Wasandoaiy buffer capacity YiWu
. { .
Yuy network 1. DTEs

DTE/DCE Receive Ready (RR) Rackets

da yvo A tY ' a4 o

RR packets #1400 DTE #50 DCE vonlinswimiouiesiy W Data packets
a ) a ) Y
fiognwlu window 131A20 P(R) %3 P(R) svnanaliniiulu RR packets

° 3 o o Acdw 1a P o 1

RR packet TR 1¥dm5uluns@ifilill Data packet ozaivaa

DTE/DCE Receive Not Ready (RNR) packets

RNR packets 11903 DTE w50 DCE uanlimsunhiamnsoaussno Data

T o : .
packets WARUIUT logical channel A5 MUATT1A%IN12 lower window edge 1&Tin15151
133A1 PR) M0¢11 RNR packet bandwdidnimyan1sdadIns1d RR packet annsoly
MonAuin1Iz RNR 14

5.3.2.9 Interrupt_procedure

nahl

Interrupt procedure vouls DTE ﬁoﬁ'aga'lﬂ‘lﬁ'ﬁv remote DTE 14 Tauhidoad
flow control procedure aﬁuaquadnﬁh’f'ﬁu Data packets

Interrupt  procedure 119y FLOW CONTROL READY substate (dl) Yo

» [
DATA TRANSFER state (p4) i1t hifinansenuinuany flow control procedure
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Interrupt packet
msszdumsaaiu sending DTE 924 Interrupt packet 111110 remote DTE  DTE
y ¥ .

o211 interrupt Bnoundimisdaladaiuse185un1sudu DCE M remote end daH1U
Interrupt packet ﬁﬂs:nauﬁam’fﬂqamn source DTElInterrupt packet T remote DTE

Interrupt Confirmation Packet

Remote DTE 1831 interrupt udrudalinswlaonisaa Interrupt  Confirmation
packet T WY source DTE

qﬂﬁw DCE ﬁ source end @4 Interrupt Confirmation packet 11“1751] source DTE
HOTYANIAUTUNS

. 5.3.2.10  DTE Originated restart procedure

Wl

Al 1@ mdeusufinsAomssenin DTEs quyifiun1snwauilifieady Data flow
Trvaznazi iRansduaustuniveuiazesi Wiundufuganmay 1dedn 1s
aonzmatiothell DTE 1a DTE wilm3onsaesotndadulofivzsudu virual can mild

Funouns reset o101RATU R0 DTE vfaamagﬂu FLOW CONTROL READY
substate Y89 DATA TRANSFER state tiniu

nsuduniiiousa Data ua Interrupt packets #znuﬂﬁﬁad'luﬁ’eammﬂu
network @M31 virtual call Iﬂummxadn?}q lower windowedge ﬁ DTE ﬁgmamz reset ﬁ 0

Reset Request Packet

DTE :UaAINIWADIMSAIMIY reset 1AUNISHI Reset Request packet Tda
Jogical channel FRUIYBY logical channel TR DTE RESET REQUEST state DTE 9%
fAMUA Resetting Cause bits # 0 wazemnsodon¥fesimua diagnostic code Hozdarim
T1ga remote DTE sWamaiiaznaadel

Reset Indication Packet

Network 95A0UAUBIND Reset Request packet TAUNITY Request Indication packet
TRy distant DTE nwmnnﬁva:ﬂs:naué"w Resetting cause 11¢ diagnostic code (BN
1ﬂad1wﬁa) 910 Reset Request packet Glm-lﬁ’ logical channel li’l"lij DCE RESET

] 1 4 4
INDICATION state #1n10ii DCE Tieulodoya RR 1z RNR packets Nanua
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Reset Confirmation Packet

Remote DTE 9¢AUIUNISNY Reset Request packet aLADUAIU DTE Reset Confir
mation packet TUIAY network logical channel 11’1’1ij FLOW CONTROL READY state

Network ddnduTUI DTE §70 DCE Reset Confirmation packet reset procedure

"
a

iSudu vzl logical channel 11/fi FLOW CONTROL READY state 1an13 1naveive

20

d A o .
ansuAuaiums 18 midn

22

5.3.2.11 Reset initiated by. the_network
T2 network 8I99EENTITMIRIUNBOAATY wunsiton loangavzin Fuilu
Al network A0a8n5U3Y virtual call i Junsdifl DTE Haeenz 183y Reset Indica-
tion packet N3 oufY cause oy diagnostic fields ﬁﬁ'ﬂ‘l‘nﬁ’
DTE W04 R0 Reset Confirmation packets
§.3.2.12 Reset collisions
Reset collision lﬁﬂi{wl‘ja DTE 02y DCE @1 Reset Request packet 11A2 Reset
Indication packet W3 OMAUNBLAMUA logical channel HUINY  DCE nwi1we 13145y DTE
Reset Confirmation packet 1az9e 1idd DCE Reset Confirmation packet mouﬁ’ logical

channel 117 FLOW CONTROL READY state

5.3.3 Call clearing phasc
5330 umh
Tuseninafilinnzdng Call clearing MoAT3UaR2395901 virtual call ¥A1WINANIS
[] o n'
dafoyalAiadetunda ——
o cA a1 aa y . o U
UIUMANIIUDUTONUINNUHARAD clearing procedures ﬂs:msusnumqmsmn call
to o 1 i ] o 4
set-up WidUSe  Usensil 2 called DTE owdfiashivoniuveanisiSon  Usemsi 3
calling DTE o1vvzonidnnisisonnouimiussi ifanadude
1 4 ¥
aungang marier 1dnaae Tl
5332 DIEJSunduid viimnmadiniedoys
LUABUYDY DTE Call Clearing lamia 1y
o o o a a o oot ' i )
Taow Wudduasuvsundoiifoiuiunisnssiiiinadenioluiaimuaiufe

» .
o a

na1 181 hilinaiifaoin end-to-end Tuma§iid naz DTE Wampuiuindois DTE/DCE
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» v CRCI
interface  AaofwpuiuDY  Yussunsiugaveanisdidwdeyalnauda ldunninee
Winshliszdufigenilu DTE fisaes

DTE uAaztiiia Clear Request pz;cket N'm'lﬂ?j DTE Clear Request state (p6) o

1 4
local node 1A3UfMYBIUAI DCE Clear Confirmation packet Tty DTE @uniunis
iwouTuadounaulig READY state (p1) Tnai
Call _Clqaringflﬁﬂj\ﬂ'@jnd;m;cnd
[ Y :;d T L= 9t ] 13

Network UNIHISAN Clear Procedure HIIHAAD end-to-end fausiiiez liildimua
AABIN1T9IN X.25 recommendation DA

DTE 1 Tu 2 @0WiMAoINuUiY virtual call 8195UAUTUNSTAUNISAL Clear
Request packet 1UIY network network 9283 Clear Indication packet WY distant
DCE distant DCE 1%'011103'11]1;? DCE Clear Indication state (p7) distant ﬁ'ama‘ué’w DTE
Clear Confirmation packet aznsionTludssndulg READY state(pl) DTE iSuauiy

» L 4
n13511uNi9 1450 DCE Clear Confirmation packet HAAIIINI local LAY distant interfaces 18
A P o) !

Yaaleseenuda nmstyeuloanwluvasifanmluaniie READY Clearing Cause field
U Clear Request 11az Clear Indication packet 92USSYINE 00 naAIIMsUUATIN
DTE

1141!31:?1?(]“19]110«?\?10?41?1]%'m DTE diagnostic code field Tu Clear Request

) - . Y > Pa)

packet vz Tt n)aoun)aaunuiuny Clear Indication packet
Time Limit

Junnnsdiinaignldiu DTE CLEAR REQUEST state (p6) 1au logical channel

doaluinu 3 wan =
5.3.3.3 Unsuccessful call

mudniimaravieduinudon Wannsadmuald network 9:aoudIu Clear
Indication packet 321 logical channel ﬁnﬁun’:’aq Clearing cause field ﬂ:UiSQiﬁa’ﬁUOﬂ
mqnauaqms1?unﬁ'himmsnﬁm\'01¢‘{ mmqmdﬁffs’umﬂ “Call Progress Signals" DTE
#99A0UAU DTE Clear Confirmation packet

- 5334 Call collisiop - -

Call collision xﬁﬂ{‘;mﬁa DTE uaz DCE @4 Call Request packet QL 'Incoming Call

packet TuIAURLINUSTY logical channel @YU DCE rANTUNSAAUINY Call request

» v
U0z#A Incoming Call 8on 1 Sundaiite 144 uily unsuccessfull call dal@naranudn
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5.3.35 Call refusal
DTE 01%%:1]!3!?15 incoming call Taun15AoUAI Clear Request packet lmu'ﬁfnz
ADUAU Call Accept packet Tu logical channel i’il?;mﬁ'm HanAe calling DTE v 145y
Clear Indication packet UMY Call Connected packet 91 network calling DTE AInBUAIL
DTE Clear Confirmation packet nad calling DTE ﬂé'wﬁ'n’iw:'lﬁﬂszaumwz’m?v'lu
NISISUNNA clearing cause 92uDNDIAUNAITNY DTE originated N3510
5.3.3.6 Call abort
DTE aunsofisiuduiiunisnde?18nnm mudin1éd Call Request tazriou
fioz 185U Call Accepted packet DTE Apantsiiszunidnnisiiundaumquied DTE
annsonszh18Tauda Clear Request packet 3993 18310130 UIN network
5.33.7  Clear_collision
Clear collision lﬁﬁéﬂlﬁ"ﬂ DTE liaz DCE @3 Clear Request packet Uy Clear
Indication packet TuraauawInuNaz 1M MuA logical channe! @uatumuldaosnmsel
ptail DTE sxfisaniinmndosW8nssiuaiouds DCE 92 Wifo 713041850 DTE Clear
Confirmation packet uazezhish DCE Clear Confirmation 11 logical channel ﬂauﬁ’ag'lu

7T READY

5.3.4 State diagram

Tunsunsng umﬁ'aﬂaﬁwﬁnﬁqnn:duqﬁ%’xﬁﬂa{ulu DTE/DCE interface 1114
pandannoundy aunsousnianng luswazdvadig 18

Recommendation X25 HA@fan uduiusssninazag uagnsnseiifaoy
auosdmiunsAouninaznila I g8naarnils state diagram Tuamalfiitudagy

Tunsezquaugiihfidhlod Yssnsusndududosfiorsauniomofildlums
a'munuQﬁﬁﬂzwuhm'lﬁ'ndnﬁa'lfunauciwqﬁ’wuaﬁ‘lﬁ“hﬂﬁ’fiau'luﬁ'n’fouuwmﬂﬁﬁﬁ
AN é’ufun:wv'h Restart procedure, Call set-up procedure, Reset procedure U@y Call
Clear procedure mswnmfwmuQﬁ'lﬁ'a%nwﬁamwgnﬁ'mmm‘?uﬂauﬁymuﬂﬁ' DTE/DCE

interface
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RESTART
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5.8.5 Diagnostic field iiae diagnostic packet

5351 mh
o P 1 vt o ay v a o
Tuvaehill error tNAYU Waati ¥ DCE cunsoldswaziBuaaungueol error N1
Y J o ) . 1]
DTE 14 packet type 11sznoudu diagnostic field sziusgiuntizvesmsiouns &'l
4 L] L] 14 1] [ 4 4 \ :
mnzavisMunninnosslaotaviialu 3 edne Asnldnaadhauuiuudiun network
o . . Yy A ay. .
CUAN diagnostic packet 1 iioldas diagnostic code
~ e r-1 “ ; a = P ) 4 : 1
a0l error tAvU luaNINARYNA 1A AWINN T N3ATIVNLAT IS AN
o o Y - a ' A E o v o A
U3 W hins 1y w39sWABNBIIMTIINT diagnostic code IRUANTUNIZUSSY

.
o ot

T diagnostic field 18 v3dung31 DTE hidesdwiiunmislag Aldtmuanisnseimifion
LY ' - o a’a V1 e (] -’d' =y J v
fudoyai 185Ul funiiniuswersononiuzmgniseniaiulng 1@
5352 3 1Funainniil diagnostic field
aa 4 ~ iy . YR
Error AU Restart Phase Unaud29:1¥ Restart Indication packet IMMTUM
diagnostic code
an 4 i & .
Yoymiiiatulu Call set-up 10z Clearing phase ¥99:Qn5 WU Clearing
Indication packet
\i 2 /1.
ﬂtyummmu'ﬂu Data Transfer phase v:gnswnulu Reset Indication packet
dmiunsiiviey Wounainniinwinlooni 2 eeam n5ell general forma-
tidentifier 'hignﬂ"m nielildsmua logical channel 451 Diagnostic packet il:gnﬁ'lu’lh’f’
(dlimsmiuayuIn network) Diagnostic packet 190013RUINUAY time-out error UNBHW
[ b 4
Falinano 1
- DCE 13 Restart Indication 1182 11851 Restart Confirmation 30 Request 910
DTE mwluu 60 Jui
- DCE @1 Reset Indication #az 13143 Reset Confirmation %359 Request 910 DTE
Mol 60 Fuii
- DCE @3 Clear Indication 1182151431 Clear Confirmation %38 Request 911 DTE
= - U h ) )
awlu 60 Juh
3 1 4 b 4
x.25 Wimuaswmsang fldvudydituswawne  Rungmiseiinauas
1 o J 4 1 -~ H -]
erroneous fowNAYU 1AL UNYLINY DTE/DCE interface #11Afmualiuda

Table C-1/X.25 Special Cases
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Table C-2/X.25 Restart Phase
Table C-3/X.25 Call set-up 1Y Clearing Phase
Table C-4/X.25 Data Transfer Phase
Table D-1/X.25 Time-outs
ANSNTWNSMET 1ANE T diagnostic code TIRUsEgnd MU ImTiAA
error AR AMuA T mun
5.3.5.3 Diagnostic field_coding

Diagnostic field (ussnmn@uindsialuninuealini s emor fiasiony

1 4
o A

as C; *’ \d t
swauteeniunguiulsziandag Tdad

Lifidoyamumay - codes 0-15
Packet Type Invalid - codes 16-31
Packet Not Allowed - codes 32-47
Timer expired - codes 48-63
Call set-up problem - codes 64-79
Unassigned - codes 80-95
Unassigned - codes 96-11]
Unassigned - codes 112-127
Reserved for network - codes 128-225

Specific diagnostic info.

udazszian W18 s aditogiana

MIswns naastestan 1@t ua 3 ludlegiy nastuneunaznizdestald
adriy fodung swadausnTundasysziamhuunia ufoduumunndszan sy
v Tlow 1dumus e & mua 118 Suduns e diagnostic code 178U Har

Y
st



5.4 Permanent virtual circuit service

[
or o

v ' -~ 3 1 . . . teo b 4
Faitdnauuausaluiadedt 2 uda31 permanent virtual circuit Tiduiudoadidu

ADUYDY Call set-up AL Clearing

-
A1 1N
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»
= o

' o v PR ) '
WRnanaumanndmiy setup uay Clearing ¥ hidluilse Tomine

3 v »
PVCs unanniidednegie: 19etuiodmsy virtual call services INTIRTIN 1WA

v - ] o ¥ o t a v e . . : - d
1 state pl 0N p7 L&y pPvcs uasivwi@uaiuny diagnostic codes YWHUANINYD

1 4
funrazmaril W1&iun14lu PVC procedures

DIAGNOSTICS ,CDDE SPEC. RESTART SET-UP, DATA
(DEC.}[| CASzsS PHASE CLEARING | TRANST
PHASZS PHASE
(TAB.C-1){{7AB.C-2)|(TAB.C-3) (TAB.C-4)
NO ADDITIONAL INFORMAITON | g Joeoo. TN ¢ :
Invalig P(S) (l) PRSI i
Invalid P(R) 2 g%
PACKET TYPE INVALID | yf Jaceu. GIINER
For state rl i? o Lr§ X0 | N
. : r2 18 ré
r3 19 -
. " pl 20
- - 1
: . p2 21 gz
" : p3 22 p3
] - pf 23 p4
; TS 24 p5
. o€ 25 6 g
. : p7 26 ? :
o 3% 27 dl |
. . 2 28 d2
a3 28
PACKET NOT ALLOWED 32 feemee- 4N £
Unidentifianie packet 33 e ~r;ZZ He -I-E-;-: -----------
?a?2 on one way logical channel 34 Ph ;:'3'6
invali¢ packet type on 2 PYC 35 o :
Packet on un2ssigned logical channel 36 ANY - “haz
gegec: rot subscribed o 37 dl,d2
acket too short 38 T
?acke; too long -39 e 'r2r3 Dl'g'g';'s
;nvalad general format id. 40 ANY o Pias 91,a3
estart with nonzero on bits 1-4, ¢-16 4] . 5
Packet type not compatibie with facility| 42 r2 Pla2,2.5.6) dl.2
Unauthorized interrup: conf:irmation 43 p3
Unauthorized interrupt 44 di
d
TIMER EXPIRED £
For incoming call :g ...... e
For clear indication 50 .
For reset ingication.. -81
For restaer: indication 52
| CALL SET-UP PROBLEM 64
Facility code not allowed 65 h
Facility parameter not allowed §6 &
Invalid called agdress 67 53
[ Invalid calling address '68 Dg
p

-
MM 11 Packet types and their use in various services
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VO VIRTUAL CALL
PVC PERMANENT VIRTUAL ORCUIT
0G  DATAGRAM

msnﬁ 12 Diagnostic Code and DTE/DCE Interface States

PACKET TYPE SERVICE
from DCE to DTE from DTE to DCE vC |PVC 0G
Call set-up and clearing
INCOMING CALL CALL REQUEST X
CALL CONNECTED CALL ACCEPTED X
CLEAR INDICATION CLEAR REGUEST X
OCE CLEAR CONFIRMATION DTE CLEAR CONFIRMATION X
Data and interrupt
DCE DATA DTE DATA X X
OCE INTERRUPT DTE INTERRUPT X b3
DCE INTERRUPT CONFIRMATION DTE INTERRUPT CONFIRMATION X X
Datagram
DCE DATAGRAM DTE DATAGRAM X
DATGRAM SERVICE SIGNAL X
Flow control and reset
OCE RR D7E RR X X X
OCE RNR DTE RNR X X X
DTE RE2 X X x
RESET INDICATION RESET REQUEST X b3 X
DCE RESET CONFIRMATION BTE RESET CONFIRMATION X X X
Restart
RESTART INDICATION RESTART REQOEST X x X
DCE RESTART CONFIRMATION OTE RESTART CONFIRMATION X X X
Diagnostic
DIAGNOSTIC o X ..X X
127 7] -




-

w W N

B17141S 141312
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817161514132

1

0 0 1 0 0 0 0 1
LCN Z LCN
PIS) 0 P(R) 0| -PiSH o
SOURCE
PIR) 0 ADDRESS Lencts | ADORESS LEwTH i
SOURCE OTE DESTINATION DTE
ADDRISS LENGTH ADDRESS LENGTH .
' OTE ADORESS '
1
1
DTE ADDRESS ° o o o
0 0 0 0 0 0| FACLITY LENGTH
-
0 0 | FACILITY LENGTH .
’ FACILITIES .t | 63 OCTETS MAX.
FACILITIES J i
DATAGRAM IDENTIFICATION oCreTe
JOFTETS1useR DATA FiEL
Y 128 OCTETS MAX
DATAGRAM : DATA N
IDENTIFICATION L : ]
MODULO 8
OATA :
MODULO 128 ju#i 21 DTE and DCE DATAGRAME

5.5 Datagram service

5.5.1 unm

awitI&ndrudalniaded 2 Bidbll call setup 102 clearing M3y datagram
service’ Datagram tihuunannisuiumsifiudass uag network hisuiludosiinisdade
181 destination DTE Tudduiduaiuiuii183u9In source DTE

Sunousing ﬁ'lé’ndn'lﬂuﬁ'ﬂﬁ'ﬁmwﬂi:qnﬁ‘h’s’ﬁu datagram logical channel HAQS
uvunuaiuvead o DTE/DCE interface unanag /#uldaseq milewdunnea
network 5:11’51;) DTE 'li!ﬂﬂ_d =

5.5.2 DTE uaz DCE datagram format

Datagram 152N field ¥89 Call 1aY Data packets NIANANAMSY  Virtual

. . . o P ' a a o o LY 4.1'4’
circult service lm:ﬁ‘ll'ﬁuﬂﬂ:ﬂﬁ'l’llWIJ!ﬂﬂiJﬂlﬁﬂﬂOﬂﬂﬂ\l
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§1706 15141312101 - " T w615 1403211
1 0 0 1 11T 0 1 0
LCN R A S g 2 | LCN
PR L od PsL fof - s 3 PIS)
OESTINATION DTE -
ADDRESS LENGTH ADDRESS LENGTH i L g PIR)
' g | SOURCE DTE DESTIMATION DYE
ADDRESS LENGTH ADORESS LENGTH
DTE ADDRESS 1
) 6 : :
0 o 3 , DTE ADDRESS
0 0 0 o
DATAGRAM IDENTIFICATION
. DATAGRAM
IDENTIFICATION
SERVICE SIGNAL CAUSE .
DIAGNOSTIC CODE SERVICE SIGNAL CAUSE
et DIAGNOSTIC CODE
NETWORK INFORMATION ' 16 OCTETS MAX.
) NETWORK INFORMATION }
MODULO 8 1 '
L2 4
MODULO 128
HEX.BEC.
SERVICE SIGNAL CAUSE CODE
DATAGRAM SERVICE SIGNAL - SPECIFIC
Datagram Rejected
LOCAL PROCEDURE ERROR 13
INVALID FACLITY REQUEST 03
ACCESS BARRED 08
NOT OBTAWNABLE 0D
MCOMPATIBLE DESTINATION 21
REVERSE CKARGING ACCEPTANCE NOT SUBSCRIBED 19
Batagram Non-Delivery Indication 1)
NETWORK CONGESTION 0s
OUT OF ORDER . ' 09 S
NUMBER BUSY {DESTINATION QUEVE FuLl) 01
REMOTE PROCEDURE ERROR 11
Datagram Delivery Confirmation 2)
‘ DELIVERY (ONFRMATION 3
W DATAGRAM SERVILE SIGNAL - GENERAL
LOCAL DCE QUEUE OVERFLOW 3)| 1¢
NETWORK CONGESTION &7
NETWORK OPERATIONAL L F
$42258

1 ISSUED OMLY WHEN THE NON-DELIVERY NOICATION FACLITY HAS
BEEN REQUESTED

21 ISSUED ONLY WHEN THE DELIVERY CONSRMATION FACLITY
HAS BEEN REQUESTED.

3] FOR FURTHER STUDY

51t 22 DATAGRAME SERVECE SIGNAL
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< 128 ° Y A

Data field us3q1Aqeqat 128 eeamn hifimsfmualdidenld 2 seammusn

i5un1 Datagram Identification lavuen1y DTE Inuwiavued datagram lavimmizdmiy
v »

fmuainglseaed Iaeandsany algorithm Manua  network 92 liduTuNIMuIAUAS

(3 | 4 [
Smuafail uARBUAIY Datagram Service Signal packet INBABINTS

5.6.8 Datagram scrvice signals

& = ] [] . d' Y ] (Y

Node 93U DTE ﬂﬂﬂgﬁ:”d?‘n Datagram Service packets Wiedpanisuazdandulyl
iy DTE

service signals Otj 2 Yszinn Ao specific IAT general types :

. - A P A a 'Y
- Specific type 81404 specific Datagram packet ua:ﬂqmmsama:auqmnm‘um
nuslu
- dad v Y ' 1o

- General type 81anIziINvITRvE Iy AN MNA uaz hidmuaunannlag

Specific_signals_j3pon 14114 3 dliziam
. d’ o &~ 9 :id

1. Datagram rejected - datagram YIQﬂ'Ui]ﬂOSﬂ‘hnﬂU network Tusudunsinna
woulWgndosdoutiszAuiiuns mauadmsums rejected 1A1H 131U diagnosis

2. Datagram non-delivery indication. - datagram ignudaeen lUuaneuINsnarey
Usinguangndos maead M3 non-delivery AT Tavma lhilunrazdansm

v v vo &

dodaung :  misuenlinswiildimuavudt DTE subscriber 3 non-delivery
indication facility

3. Datagram delivery confirmation - datagram fitinsuoui 1Ay destination DTE

LA
or ol ° J <
doffung :  nvenlinswildtuatudt DTE subscribers 3 delivery

»
confirmation facility R RYVAY

5.6.4 Flow control

Datagrams (10¢ Datagram Service Signal packets e:gnsauﬁuﬁ logical channels
Riinsonduiidiumndnhden @ Tufiaude service signal ssindouiilu logical
channel ﬁuun‘l{m’wmn .

u‘]"aswn"uuf’hﬁwaﬂaqau'wf';v:agimuk’fmsmqum flow control mechanism

suwiRenu lunaae logical channel Packet numbering I8 window mechanism v:oq’mu'lﬁ'
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o =3 d' [ oA 1 -l [ 4!‘ \d é . . . .
MTAUUUMITVDUATON Y f3smsethadranufuildnanluies virual circuit logical

channels

T > [ I . . 4t
UNAINNUADS Togical channel LELINUAWAIAY service signal packet NUAIW
A YgIn T datagrams a0y Tud MDD
Yo o “ a 9 o o '
RR uay RNR packets 1dmiuniuqunisindsuiiveadeyadaiildnanudaly

A . . .
1983 virtual circuit oreration
5.6 Operation user facilities

5.6.1 umi

Tu X.25 H$1U2U103 option facilities  AoudraNATH IFTUFIF Mo e
FoaueniuaunBniy facilities wani madwrhumssanmseisesiaiss sutivudmsy
msiiuednudazednaly

Tuunns diftefez 19 facilities V1A DTEs uaz DCEs doalifoyaves facility

ooy uumammiideesn lédu deyaiigndaluly facility field vosumanmiing19ea

5.6.2 Facility ficld

Facility field 9tiltilo DTE 19 option user facility ia0an1sudalimsuueetralu
Call Request ,Call Acécpted, Call Connected, Clear Request, Clear Indication, DTE Datagram
%30 DCE Datagram packet nhxfu

Facility field ;Js:nauﬁ;t; “facility elements” 1154;1?0£I1}1ﬂ’51 Bﬂﬂl\iﬂlliﬂﬂﬂi
facility element 92133y "facility code”

Facilities field ﬁﬂ'ﬁ 7 Haz 8§ MMuUA facility paremeter field Y83 1,2,3 11?06111’)1]
vosponmmatnlsiuld

mivrlszian D 00N 2 ¥BY facility element 9TUONTIAINLIIVO
parameter field amuonivendausaluu

usazszne19sdl facility code 188 64 unidurszian D Fafifive 63 winfu
(facility code 1111 1111 1¥dmiumsiiuesnlydn)

o 4’ t o . o 8 b 4
INAYDY parameter field YUDYNY facility Navams g
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5.6.8 Optional packet @13V Virtua! Circuit uaz Datagram Services
5.6.3.1 Extended packet Sequence Numbering
. d’ o a o 1 a0 o [y .
Potional HaiasiluaindndmsuriessuznamsmuauasinnFldduna logical
channel DTE/DCE interface
¥ e v Y . v
Facility 11%118uanslu packet formats M 1&uansluneudug veauniifiveu g1y
»
11’5' modulo 128 numbering ansy P(S) uar PR) 15 5’! option ﬁ.lui‘t,f' numbering ﬁﬁﬂ
modulo 8
5.6.3.2 Non:standard_default window sizes
. d’ o a o [ a0 Y o
& option HadantumnIndmiusiscuriidmua AlFaunsoadon  default
. . : , d_ e " Y ay . 4
window size 9IN3WAI3UB Window sizes Renfyayulasthunsdams S04 facility §
default window size fio 2
" A o v o [ o = ad
fOUq AN default value D199HNIANAIAMIY virtual call 1AUITNI3VON
- =) M = o A4 & * v
flow control parameter N9z 1ANN13ANAUNVINY facility Feeznaranie )
DU NAN9IN defaull window size DIVRTINITANAINUGIMTVF NIz LzANM
nuadmsunaa permanent virtual circuit (@Y uaa datagram logical channel
hifisuiividonld munsaidon default value W 1914
v 1 4
UAMEuNISANT919ABINIG window NTVLIAIRLINUMIADINANI
5.6.3.3 Default_throughput classes assignment
» - ’
Faciliy Sammsovonifuaundndmiutisvoznmiinmuald  scovonenin
(@90 defauli throughput class 910303 vesdssmmiimiveayulasthumissanms vaidhe
o b Y o ar o [ ) P <t [ :: =3 " Y
M3TaN1soABIMs ihuInumssudidsyaniiilsanniRuanuiaeiamn 1114
} 4
facility i default throughtput class WANDINY throughtput class Y93 DTE uanod i
throughtput class iﬁ?{ﬂﬁﬂ’ﬁ‘uﬁl{uiﬂﬂ network
19U 199N default value DIWANMIAUFMTY virtual call TAvTEnsURLINY
- o o . d’ v 4
throughtput class MIANMINMNGINY facility Hez 1&nanashl
Aduq ewssiinsanaiiudmiusnsceznamimuadmivudor PVC uazud
¢ datagram logical channel
5.6.3.4 Packet retransmission - the DTE reject packet (DTE RET)
» » »
Aldnnsofond faciliy 5wy logical channel 1AMinuaY DTE/DCE

. P s ° o o t 4
interface ¥IVTADIUNITANINING umw:u:nammnuﬂln
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1 4 3
Facility fiszwonl DTE vod0al¥ DCE a4 flow controlled packets (uuﬁa Data
o é \J 1 L
packets AWUnRA) nitmIounnInnlilmi DTE vodos DCE laumsas DTE REJ packet
» [ 3]
unainniineseyy logical channel MfuIYpaATAMMUA PR) value P(R) value 9199814
4 o A o * o o ? ? 1 -« A o
unanni 185 v ada hildtinsasusunazervsemu 18 Fanudi v unTeuinndnd
o ﬂ' L .
niuunainniezasdo
DCE 9215uM5a3u0d Data packets nauTd1lmi 5udao ps) iy PR) 910
DTE REJ packet
A v T Y S R >
101450 DTE REJ packet unAnimilineuistiiududiamnvensusn DCE
929U IVLIUNITYBL DTE M IMiNA eror a2 DCE 9:9aM35U3Y logical channel Ina
& DTE ogluannzids hindouiiezsy duszudalinswlaumsds RNR packet
Tt ezindiosn1nzues RNR Wuezds DTE REJ packet umy wufio Tusududosds RR
packet
5.6.3.5 Incoming calls_barred
" d'w ° o o a e ¥ ° : [ .
Facility  fdsnhimsanasfudmivynszoznamlfuoninnldldny  Logical
» .
channel aMUAN DTE/DCE interface
dnilumndn Virwal calls uas Datagrams s::'lﬁﬁag'ﬁ DTE DTE 81913UAU VCs
Qe Datagrams 1Riau
Y o Y s o 9 Y P
dodung : wvunvatinutlunyugmnddmiy flow control azniiinIugy
a
ou9)
5.6.3.6 Outgoing calls barred
Facility Hidpalinsanaanud@miveiessoznald  uaziwnIF&ny  logical
» [}
channel MIMuA# DTE/DCE interface
=) o 1 - L .’l . .
duiumn®n DTE 019925U VCs 1az Datagrams 18pt1ufominiuua liemnse
1; vy 1 * d’
FuaunInot i landaniie
5.6.3.7 One-way logical channel outgoing
. oy e v o o b da ¥ aad Ve o e
Facility fiasaimsanasnudmivsnscoznanly  uaziiiimsethaudvadusy
4
incoming calls barred sadudmivnis iiuaednsauvanua@uauriniu
5.6.3.8 One-way logical channel incoming
. d'y = [ ) o 1 P } 4 Sas (] - [V
Facility Hapsimsanastudmsusnscoznaily  uasidsnisetniduadiuny

L4 ¥
outgoing calls barred MFUN13 191U logicall channel WUl &R vauvauuaiRouviniy
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5.6.39 Closed user group (CUG)
»
Facility fdpamianadfiimuarnszozans 19dmsy vos nas datagrams DTE

dv (XY =] - ) Y é: 1 e
21992 HUBg U closed user group nuAMTBMINANIA CUG veuli DTEs Muegiy
» ) ) )
nquilamnsodansdemsszniniuld uatlesiuhiliaadedoasiu DTEs nquduq
Calling DTE wfMua CUG dmiu VC 3o datagram 1aoms1¥ facility
parameters T call Request %30 DTE Datagram packet
dudumsudaluds called DTE  Taons 1 facility parameters u Incoming Call
%30 DCE Datagram packets
o L o Y o ¥ -
sHavol facility field uaaaIimuluusunmnias s parameter field Usenou
o y & & o
&20 BCD 2 &N Hay CUG index  index U@ local node %1 CUG wugnifian 93d
oo, < b 4 A ‘o 1Y -] o
Q1 index # DTE Aumaazawmaves muwouloahisuiludoamounu
A cir; e s 3 : to Yy o N _ U
i DTE fivuegiy cuG wuaviniulisuiludeadl facility field 53ueg 11 packets
5.6.3.10 Closed_user_group with outgoing access
’d ] [y ] ° [] { of
Facility Hinenloldmuavinilalinsdmuariszoznans1yd DTE fnes
3 ; [Y v 'J 1 -1 v
Yoaamisoeziuiy cuc 1dmnnimiianguld Taoll bothway access 51319 DTEs tae
FUAUIN VCs 130 datagrams TOdMALUNBONYDY Network 1RIMUIAUINY 001 13R
aniuee hiveusy incoming VCs VE) datagrams
o ns5unllda CUG members A2592 9 facilities field 1o umdr Tudadun
»
HuNBONYDY network Tunsdi hisududeald facility field Ay option i
5.6.3.11  Closed user_group with_incoming_access
e "J ar - [} —a YA . - ] Vet
Facility uﬂé’wnunsmnauquanmn'luauiymlnu outgoing access uavzuonIny
incoming access V19 INAIUTUUNDONVB network
] } ) v v
ol 190199 114 facility field dm3y option ifiodiumsAeouiudmiuon
28NYDI network
5.6.3.12  Incoming calls bared within a CUG
. S 1 o v Ay a ° v t 4
option UfUALINUNABIUMIANAIRMUAAINs 19vould DTE v cuc
[3UAU VCs 150 datagrams 1) CUG members 94914 uA 1a1m1505U91n CUG members

Suq 14
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5.6.3.13  Quigoing calls barred within a CUG

b 4
Optical Hoznduiuiy option Aou Juszeould DTE $U9IM CUG members
»
vouTumniu ua hiveyWaseenly

NETWORK

{ DTE - DTt DTE

~ - CLOSED USER GROUP -

-
— -

— -
— — —

T CLASS A

sjotoefpogojogptj FACILITY CODE FIELD

BCO DIGIT 1 | BCD DIGIT 2 FACILITY PARAMETER FIELD

b \/ sUN 23 CLOSED USER GROUP
C1.OSED USER GROUP INDEX
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5.6.3.14 Bilateral CUG
Facilty sinaen1didlaninsanasdmuaszoznainisdmiy - ves  uae
v 1 4 1 4 ‘o ' & . .
datagrams DTE Wil facility $1019924ungiu bilateral CUG 1ANANTMINGY bilateral
Y A .’, 3 ei o [ Y o~ ﬁl 1 {1 [
cuG swwouligues DTEs Fuiaesrhuanasiesdndeiuiasiuld udvzfloatuns
[} 1 4
Aadony DTEs Buq NanuA
Calling DTE 9 MUATD CUG §M3U VC u30 datagram 1aoms1¥ facility
parameters Tu can Request %30 DTE Datagram packet
nezudalWity catled DTE Tauly facility parameters Tu Incoming Call %39 DCE
Datagrams packets
5.6.3.16 Reverse charging
Reverse charging (iU facility #§14ifen141& DTE narasnnudesnisvelilouns
AamuSnsnsy virtual call 150 datagram
SHANINSY reverse charging 1etaRoaduny Ccall Request, Incoming Call, DTE
~ a
Datagram a2 DCE Datagram packets @4 1&uaasluurunmmihassdw Un 1 mwizeen
-8 Yo o a4 y . o -~ ° o
W facility parameter field 1¥q@m5un15ifonld reverse charging Un 2 T 6 19dmiy
) . »
facilities O] facility ADAMITNATNL 1 M0y 1in 7 uag 8 1E MY fast select facility
Fvz 1dnanae
5.6.3.17 Reverse charging Acceptance
[3 } 4 "
AR facitity 1 iduilumndn diel&Sueyauds DCE dal1lds DTE incoming
- 4 v . - av [] (1 1t
calls 130 datagrams BINDINIT reverse charging facility uwmnnuﬁz1ugnmaan1ﬂﬁ'ﬂun
1
facility 1oy -
5.63.18 RPOA selection
* y
iief19d0an131Y facility Hozvould calling DTE fhmuaswozidvalasmme
Recognized Private Operating Agence (RPOA) a9 network 1AUIENF Call w3
o ' 4 4 v A " o
datagram mﬂmﬁumqsswdnﬂs:mmuan RPOA UINNIIMUI transit network IHUITNIT
1% intemational gateway
sWanuINY facility field 1duaaa13Tumiasadn PROA network number oglu

31vee 4 BCD digits
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5.6.4 Optinal facilitics Ninanzecl¥i Uiy virtual circuit-services
5.6.4.1 Non-standard default packet sizes
1 4
= [ o 1’ &
&iinsidenld faciliy 51 Taonsventiumndndmiutanssoznamiia dlém
P s/ . - o
15080014 default packet size (HUNTENBINIMIBIIFIFAVOL user data field) 149107
. »
$ov0a packet size Heniuayulavkionissants G11E facility § default packet size D
128 DOAINNYDI user data
" A o s . ] oo [y .
mauqnmﬂﬂ%m default packet sizes BIVITANAITIUNNYINY  virtual call
- & ) A o
TAuuAWE flow control parameter 99z 1ATms sz pmTonude
Arouqiaalilon default packet sizes D199TINMITANMIAUTMSUFNITOIIING
T¥dmsy permanent virtual circuit nAaz2993 1
» v
Y1nsmerhoms$an15 0198 MUA packet size IWitlustiRLINUNITBINANN
5.6.4.2 Flow _control_parameter negotiation
v »
NEdontd facitity § Tasfmuadmiudszoznansl¥ lav DTE dmiy
> 3 [
virtual calls facility fidudumngnudrveniinis Tunfwiuldf per-call basis ¥4 flow
control parameters parameter 18afamannin window sizes 9 DTE/DCE interface
FMTVUAAZAANTIVOI data transmission
»
V1S facility i 11319 default packet g window sizes W T9zitutuy option
y p P
-] d Y a A
#50 standard fam Aosusniumndnduiou
= (9 a '3 ' d’ (L% . A
miuamﬂaaunwaqmsmmasmmu'lu'lmﬂuuuv end-to-end operation N1ILYOY
: [ ] d' o d’ 9 A [ Y i
Joamiseretvzuonsensindu inuifunsuanaoy nedmdiSun DTE U DCE uan
waouiulaold facility field YD Call Request (1a2 Call Connected packets ﬁmaé’mé’gn
Sun DTE 1 DCE uaniauu@an facility fields U9 Incoming Call Uiae Call Acceptance”

packets Tauia T window Tvwalngndmeniiy 2 awdidmua Asaeuiveine:

.
=

1 ar °‘ L\ L [) 1 d' [ : .” é
wvunTodng uase linni 18 mua 81 window 11l 1 N1dae13f0 1 w30 2 Fawey
su1é

o ar o 1 W& » c; ° - P- | ar +
Aiuvinaveamann naouiusvezahduiilddmua uielndifvedum
T 1] d' ' d‘ [J
128 uaee lifiaoein 128 eoammn Adjumndmuald
5.6.4.3 Throughput class negotiation
UsznsusnaserFUNATIAWBY default throughput Aeswaudoyageqaienniny?

(519401 vitual call fl DTE/DCE interface
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é = [ ar A
Throughput class negotiation facility mvﬂ%’mwamﬂuﬁmtmﬁmsmmsw:nm
& 4 4 4 . 4 ° o J a .’;'
wite fveuldiinsuanBouRl per-call basic msuanufoudmiuuRazirmaiuszii
a - v Vv : [] « [ = -1 oSt A A -
fasy  dawieyariusrussgluuwainned ANy IMsondnIENIINIIABNS
o vy v A ey P iy 4 A Ad ¥ o
fimualitosni nielMinniiqaniiny default value Hyawon TuaiinuItoanu
: ’ ° k4 . 3 J - - = : A o
aslduq 189 Usziamdnuveddeyaluniminqd@miumsisonynainesiuiu
JoyamgaiigaivonTosd i ladwmilshidies 185uTaomsidonuiolay default
ﬁayaﬁﬁ:"l{uamﬂﬁuugnfhfiﬂu Call Request, Incoming Call, Call Acceptance
< a o .a P =
9 Call Connected packets 1 DTE vaspuumniniy facility Y &l DTE @oadiu
v e ’ »
aFneeilifvamumamnniinuidoaiuimidsly negotiation fields §1 DTE mapalild
o o : vt d' .:; 9/ ’
Humndn dniues lillunaimniineadeey
5.6.4.4 Fastselect facility
Fast Sclect Packets
9 ¥ o ' ‘ | . P : J o A
@muammmﬂlﬁ'ﬂ setting up Qg clearing virtual call WYUADUANTUINTIAYI
[ 3 et v o ot 4 a J a
dnsdediodeyaiitinadenisnan)dvuvesunannitiosnsensuidod luudaziiama
1 4 v
9599 TUABUMSAUTUMT VD virtual call AOUTNAUAIN
Y o o % o i
Fast select facility HveIdUss Tomifudldmeudilymlasuantumsuann/aoude

- X% 9 I’l’ J d'
yanaa hiduiazderio
o 13 =] LY ]
Fast select packets 1Auaas3aegy misasiemeusdnaziduaszimadlini i
"W o 3 ] A
call packets ANAUIIN call set-up packets W2 I uguudauIngedniiaiioglu data
field Call Req.uest iz Incoming Call packets M5 fast select 1 data fied A 128 00
o G Y o Ha A
amn  nSouiloniiufinnuuana13fy call set-up packets W2 TURTIHYY 16 BOAMN
fast select Call Accepted i1 Call Connected packets il data field QA 128 DOAINNITY
= [y ri o 9 ar (:4 14 v
AU Fa@saiudmY call packet W11 11l data field Bgiav
° o o 3 . @ o

Clear packets dM3U fast select naraaliiitumnmanaedianniuniazg

nazadwiumndunnniinll  lusdiouilesviidyiigadanihanueTwdumany
] d’d‘ LI =t Y cid Y v d’

Mailil data field agitwAyIiU N ldegluvast

Fast Sclect Procedure - Restricted Response

+ » »
daulseneund iy fast select procedure DIRUMANAISVDY call refusal AP

Incoming Call packet nefi DTE ﬁ'u%:ﬂﬁ!ﬁﬁmiﬁuﬂﬂﬂmiﬂUU%’JU Clear Request
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a vee d’ ! : o 1 4 Mdyc'/ -~
packet AU facility field Hivimiuiivou1d called DTE ﬂaué’amﬁuuuﬂammam:gn
» []
$ia ednlsftanumannmaiilsznoudau data field Ainesvussytoyavesd ifivion1d
o o a g aa o o a ' o Y do a
iU Data packet 1211 faun¥h3EmsiimsiSunszgnifias uansuanidvuvoyandeiiog
L 4
veamiteniniy  dnvazvosndwiunsdiulylassalul@  wneanudilumsid
end-to-end confirmation
o 2 a o
n15uanuJauuuwmnnumun‘lﬁnu Call set-up, data transfer DY Clearance
[ »
procedure ttasTh Wszndana 1dedmnndmiumsuann/aoudeyaduq
Fast sclect - Non - Restricted Response
° o o > ' J
asnld fast select packets FMudMUA virual calls 18 TAgniaruedind
data transfer U5EABUAIHWANNIWNANN facility field uamshinswinisaouhildgn
$11@AD Clear Request packet (1 DTE aWNI0ABUAIY Call Accepted packet 18
' ot o A a
Usianuod call set-up ANDINNITToANITY 11103910 data field Tuunainniinau
Fudou
Fast Sclect Not Requested
R L4 ! 1y vel ° by ]
Facilities field 81992000 MN5 W1 ADINTT fast select facility MIunanning
| ar . o A' (] [ [ 4 = " -~ A 1
Ao call set-up nduTldanzind nasidludssifludmiunisdadoiy DTEs & lil&ily
MNTNVUDA fast select facility
Facility Ficld Coding
» 1\ A .
svait Ruaaaimap) exdunadidinil 1 dlu 1 wiouies1FdmSy reverse
charging facility c'fm'lé'nthv'lumuv’fuqué’u
Fast Sclect Acceptance Facility
Ay s e y y .
Facility fidpatimsfmuaszoznanis]y DCE vzl fast select Incoming Call

packets iy DTE u facility Hiniu
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5.6.5 Optional facilities Ninuzauiy datagram service

5.6.5.1 Abbreviated address
1 4
Option ﬁﬁmﬁﬁt’gmu1ﬁmuﬂmas:uznmmsh’f' aqiymlﬁmmm addresses

\ -

» v N
ondaliFundudumu dealimsanasiuszuidhunisdanisiy DTE  ssiSudui 14
mapping NAAIIBAIDINNLOAIATH

Al ton mapping
1 4 »
Facility oz hinaivesnts Mueamsaituyseddum
5.6.5.2 Datagram_queue length selection
1 4
madenld  facility  Hdevhdyaifmuarnszornain 1§ miy  logical
»
datagram channel uAazl9s 13 facility Hawisaidons el Datagram 0o Datagram
4 [ 4 o °o & 5 3 o o
Service Signal packets fvziduSvaua @ uTau destination DCE 11/08A51021M157904

4 - 4 {et o g = J 4 o
HWANNTANIDIR destination DCE 910 source DTE BuqNioas1A1m5 A Un1woanezth
#1111 destination DTE

5.6.5.3 Datagram service signal logical channel
»
Option  HApahidyy It muatszoznan 1y ueziaSoumisuon  logical
pe > L
channel iy DTE #15u Datagram Service Signals INTUU vou¥ DTE uun flow control
403 Datagram Service Signal packets 800910 Datagram packet 19
5.6.5.4 Datagram_non-delivery indication
} 4 )
Option Hamnsomanuanasdmsurisconmnis 158 msy Datagrams 1307
4 e N Py
(MUY per-datagram basis BU1MTIeU11A1E
v 1 4 [
- msdaMdyud MY non:delivery service NNULAIN network UABZATIN
Datagram liaunimihdalyds DTE Jawna1d
sNadmsy per-Datagram option 15“?(9145411121]
5.6.5.5 Datagram delivery confirmation
. d’d U (9 d' ° ° [V 9 o 1Y
Option UAUYHIAUINUTTITONSNIANIUANDITINTUYAIGE 3!'1?1']1’“51‘5'(1"1?151]
: A Ao o . 1 v P
datagrams WAMUANSBTUNUINY per-datagram basis 801 Inod1aniia 1@
} 4 ) - .
Facility ﬁi‘l’mﬂﬁ'ﬂluﬂg‘lﬂlﬁ1ﬂgu delivery confirmation service fulialay network.
o d‘ L=} o
¥A99107 datagram 1ANMsueNs VeI DTE Yatonn
»
Funandudumisnssmfy datagrams Wanuauss i Ing service data I$1m2U

&
Iy
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MAIGIHYad PAD, X.3, X.28 uaz X.29

6.1 unin

v o o 4 &
AIMTURUTUDI X.3, X.28 lae X.29 HAgIn fip

o

X 29

3Ufi 24 Aanudiusves X.3, X.28 as X.29
A - . ¥ 1 < [ 1

X.3 WOBVWM configuration parameter 'um;ﬂ‘mma:ﬂu °1NE)Q1'U PAD uaoe

Synchronous port 11819828gUM PAD 18020 1%U PAD Tl 10 W05 fNesil X3 Paremeter
»

18anua 16 wup

° o P d‘ v 4 P * e < 1 2 .

fl1dan3o procedure NFszningUnsaindoagiv X.3 wifoni X.28 Fueoen
18w 2 daufle PAD command ¢ PAD response 1at0 PAD command 19 configuration

{ 4 [ o w . - 9 I
message Nea1103 PAD wSeorwillumidy Call Setup/Clearing Ndunenmestiuoauaz
aouauDIAINduIN lunIasanud I 92150071 PAD service signal
v
dmiy X29 wu 19lums conwol uaz modify X.3 PAD port Parameter Uu

network 1Al remote packet-mode DTE 1% X.25 host computer
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6.2 X.3 Parameter

» » ]
@M X.3 recommendation WU 9¥HNINNA 22 parameter awansluaisien 13

X.3 PAD PARAMETER

CATEGORY NUMBER FUNCTION
BREAK HANDLING 7 | Action on Break
8 Discard Output
DATA FORWARDING ’ 3 Data Forwarding Character(s)
4 * | Idle Timer
EDITING 15 Editing
16 Character-Delete Character
17 Buffer-Delete Character
18 Buffer-Display Character
19 Editing-Scrvice Signals
FLOW CONTROL 5 Flow Control by PAD
12 Flow Control by Terminal
LINE CHARACTERISTICS 11 Speed
21 Parity Trcatment
PAD RECALL 1 Escapc From Data Transfer
DISPLAY FORMATTING ‘) \ Carriage-Return Padding
10 Linc Folding
) 13 Linc-Feed Inscrtion B
14 Padding After Line Feed
22 Page Wall
TERMINAL DISPLAY 2 Echo
6 Control of PAD-Scrvice Signals
22 Echo Mask

151979 18 X.8 PAD paramcter
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Parameter 1 : Escape from Data Transfer

Parameter 1 ﬁ‘luﬁaﬁmuﬂiﬂus:winmsﬁmua;jtfuv:uau'lﬁﬁmsﬁﬁ'u mode
msiunubiu PAD command n3ei i

ﬂ‘lif’hﬁﬂgﬂpﬁl Escape from Data Transfer fuawﬁﬂé”iﬁumsde Data link Escape
sequence 18U Cul-P U PAD iifonduidunlu PAD command mode uéa dldamnsald
X.2% command 14 uazdaernsondu Tl data transfer mode 13ondw

A104 Parameter T 1 1R0ziiadl

0 1ﬁ61{ﬂ31ﬂ1ﬁ‘ﬁmi Escape from data transter

I aqq;m'lﬁ'ﬁms Escape from data transfer 18 -
Paramcter 2 Echo

¥
Parameter 2 Wusatmuadn szlinsuaniiadnysvuuuninemalay PAD

2 4
wioly wSeowsrhimsuanidsnustiiilay remote DTE Tauld X.29

1 d
& o

w04 Parameter Noziiul1A Hdad
0 1155 Echo
I Wiilins Echo
Paramecter 8 . data forwarding Character(s)
Vet ' A o '\ o oy Yo o P
wenoinsweldiindumainn  slaunammauudusowdamiunnldsudnysh
o (] ~ey Y o ) [} Y N ° [
venhiiinudild Tavisiidoyaszgnidueglu buffer suniinziisnysiadsliimsda
o : [ d' o et ] : o ar 9
uanmeenly antusnys iiludavenIiims dumanmivseidudnusaganoluyng

HWAINN

» »
o = o

» L 4
Snwsit  Whudmtunumddylumsimuai  douflszdwnainnesnlihiv
1 ay v o -~ [} (Y <t - 9/ a a ) A [}
uAnzuwainniidoyueginuuie himndouiivela  Hdimsiiezardfinudoyaiieguu
network 15107259r IH$ udeyasg huudazunainmnniiga Taoian Tudnysihlfidudn
smuatumsdadoyainldiiiu carriage retum (CR)
v »
fAwoa Parameter oxifiulal 1% fidail
0 lifins 1980 s ladudadmualumsdedoya

9/ o P o . o o
I 1¥8nusfutiuda alphanumeric (A-Z, a-z, 0-9) iudrimua

1 15)

1¥50u5 carriage return (CR) WU fiMuA

4 1¥8nYs ESC, BEL, ENQ, ACK iHusafimua
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8 19913 DEL, CAN, DC2 iiludafmua
16 1¥8nus ETX.EOT Wuddmua
32 1¥6nus HT, LF, VT, FF {fudimua -
64  onusnnqafidiu asci fAuenmiloniniidmua 3deuuwndu DEL)
Humdmua
[ 2]
@001MsAMUA Parameter 3 aniuly1ddu 2+4) = 6 w0 (1+2+44+8+16
+32464) = 127
Paramcter 4 Idle_Timer
P Y- | v ¥ Y [l P ° - S A an 3/
FBasanud i unIsauY data forward MifMualay Parameter 3 NABIEMS Y
. o o 9 : J 5y e vy ¥
idle Timer Wuddmua Taslumsdumannesn ihfuszvuegiunaiidmualihide
yaivzdwaazaeeaiuuuning f1wea Idie time 950g5EM 313 0 B3 255
[3 1 4
Fmsulunsdidy interactive 1My misfmuall 1die time Um0 1R
tat v a o d P A a o
response A ua Juvatz@uIRUNTums dunldoaunszunamniivina@n
[} »
U013 Parameter Nozitu 11141 Aad
0 19 1dle time
1-255  Delay 11U 20 duvadiunil (@1 20 = 1 Ju
Paramecter_5_;_Flow Control by PAD
» b 4
Parameter Hlitludafimuadinehinis flow Wugnatugulay PAD u3eli uazes
Siact - v dy L X3 o o °
1955 nsnunquuuy X-ONX-OFF 3ol asaluquuunil lusufludmivmsmhau
WUY interactive W5z solumisiuwvesnuss Taifinedu input butter v93 PAD
v ¥ »
nalumsihnuidoyaiinis diedadoniousums wansfer file WU 95ABINIINMIAIVAY
asa A o Y .
Tau3ti metleanumsgynwvesdoya
] 1 4
f1ue4 Parameter NoziPuTy 14 Tidadl
0 {19 X-ON/X-OFF flow control
1 1% X-ON (ASCII DC1) /X-OFF (ASCII DC3) flow control
Paramcter 6 . Control of PAD Scrvice Signals
PAD service Signal iU network status message faalay PAD TUdfa mostiuea

] d‘l vy d'o ° o ya' ' I < ci o yc; o
anq e hifoyafisuiludmiudldudar mosiivea Fufvaty staws vosdldihinig



89

] ¥ Ao o L . . d'ﬁ . . & a
Gounld uenuniiiudionlawnlylu application MUY noninteractive INDUBNAIUAR

a2
wareinasu 1dondu

o

1) t 4
11994 Parameter Nvzitu 118 Ndail
0 hitimsas service signal

1 1N15a4 service signal

Parameter_7_._Action_on_Break

° dy ﬁ A A d b 4 o A o e
ASAMUA  Parameter Heziflumsueniadsi PAD srdeuiuiin 185 udygyu
. . v . :
break  Tamy llnsfifIddedygrer break Wu movenun@amsihauvesTisunsy

M a4 _ 4 v A gy o 1 g A a A 19 Yt a 4
U7 Parameter 11 7 oz e Winsdusuiis 2 wuniomio WRLNS break 10AYY

¥
o ot

103 Parameter NozitiuTy1d 16
0 hitinhes Isile 145 ud gy break

I PAD @4 X.25 Interrupt Packet

PAD @3 X.25 Reset Packet

to

4 PAD @4 Indication-of-Break message
8 901910 data transfer mode
9 hisinsieainanonManes N oA

19019158 1MUA Parameter 7 Hmiu 111819 (144) = 5 M50 (144+16) = 21

Parameter 8 ; Discard Output

A ; 9 v =4 y = Y :

(/o Parameter HQn195:11IMsunly doyaiign disassemble Tau PAD nazeh
Tidamesiuoaiu vzqn discard

1 4
Parameter § 19219520/ Parameter 7 nd13fe §1 Parameter-7 gafmuaiius 16
[ £y a2 .
92N 1Y Parameter 8 it 1 fivve discard output
* 1 4

1YY Parameter ﬁﬂ:lﬁﬂ‘ﬂlﬁ Naail

I dadoyand

2 Discard output
Paramecter 9 . Carriage-Return Padding

914U padding character ﬁv:ﬁﬂﬂné’mmﬁnm Carriage Return (CR) RNINUA

» } 4 t 4 » [) [3

18Ta0 Parameter 11 9 11 auauiAili A& msy printer 141 Hdsaldanlumsidouds

) } 4 1 4
SruilovABaUuysIatM padding character Wusinvz 141ty Asci NULL
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1 4
-]

1104 Parameter ﬁ%:lﬂ‘u.lﬂ‘lﬁ AL
0 Tiidpads padding character

1-7 97U padding character fidpadands CR -

Parameter 10 : Line Folding

» ]
Parameter 10 i1 198 m3uuns@R$WIUSHYIAB 1 USTNAYDY host LAZINGS TUEA

g
P
U

flvualiniiiy un host srdsdeyalaciiswaudidnysdeus mianhiiusnugagaiioy

Full1& (132 snusasussia) ualuvasimesiusanisuaal 1Aifve 80 SnysABUIINHA
L 4 | 4 b 4
iaz moeiiueaiue1liiszuy wraparound #1Tu Parameter 10 fivzdvagnimunaldiu

80 o Carriage Return 191 1gnq 80 Madnusi1&Tuin

»
-1

11904 Parameter noziuTy1d fid

[ ST ’
0 Tideali line folding
1 $IUIUDNYIABUTSNA
Paramcter_11 2 Specd

el’ v ° b4 J UK ]
Parameter 11 i1vz lamnsofmualdiodlaod1y vz¥uogiudn network voudaz

: o o o [
port Wy emasesy Idniausaihla

»
o o

104 Parameter ozl fidail

0 110 bit/s 1 134.5 bit/s

2 300 bit/s 3 1,200 bit/s

4 600 bit/s 5 75 bit/s

6 150 biys -7 1,800 bit/s

§ 200 biys 9100 bis

10 50 biy/s 11 75/1,200 bit/s (Videotex)
12 240 bit/s 13 4,800 bit/s

14 9,600 biys 15 19,200 bit/s

16 48,000 bit/s 17 56,000 bit/s

18 64,000 biv/s
Paramcter 12 : Flow Control by Terminal
g Ve a v ¥ o Ao
i Parameter Al¥muA Flow control lutimmansefudwiviiimualag

Parameter S
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. :: - W d’
A1484 Parameter noidu1y14 Haail
0 1114 X-ON/X-OFF flow control
] 1% X-ON (ASCII DCI) /X-OFF-(ASCII DC3) flow control

Paramecter_13_; Linc-Feed_Inscrtion

*
= o

Parameter 13 19UN155 MR line feed T3UNDzEIA MBS TUBARUANA TN
carriage-return

103 Parameter ﬁa:ni‘lu‘lﬂ'lﬁ ﬁﬁd‘ﬁ’

0 1ljﬁmﬂﬁ&l line-feed

] INY line-feed A3 carriage-return s Tldamestivea

2 I line-feed MY carriage-return NIVIIINMBS YDA
A o o I
4 MY line-feed U echo carriage-return Tdunesiuea

¥
f2001MI i MuA Parameter 13 i 189U (144) = 5 w50 (14244) = 7
Paramcter_14_. Padding after_Linc-feed
s Vo oa Y 14 ¥ v e oA
Parameter 14 UNMMMUMMIHUDUNY Parameter 9 UAUVBLUANANNAUN Parameter 14

L d )
oz padding Character N8990 line-feed UNUNDZ A carriage-return

»
=)

fIvod Parameter MozituT/14 fida
0 hideada padding character
1-7 91U padding character NADIdINas LF
Parameter 15 Editing
d’ ¥ o . (Y s
Parameter 15 119219590 Parameter 16, 17 unz 18 Tums edit Snyshoglu
3 »
buffer ¥93 PAD fiouiivza Ty dniudrimualinsdwuy Idie tme szdosfimuald

dv =t .
Parameter 15 uxﬂuuuu'luums edit

»
-]

104 Parameter ﬁn:nﬂu"lﬂ'le’( AU
0 itin1s edit
! UN19 edit
Paramcter 18 : Character-delete Character
ASCII 'ﬁﬁ“luﬂIﬂU Parameter 16 1{%&{]1@\"1#11’;&{'11 delete character 1UN15 edit
Taoia ez 19 DEL (asci 127)

1 4

ﬂ'WEN Parameter ﬁa:sﬂu'lﬂ'lﬁ' ﬁﬁx‘lﬁ
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0 hitins 19

1-127 ASCH 'm‘l’f,lﬂu delete-character

Paramecter_17_. Buffer-delete Character
- [} } 4 . .
onysfinmualas  Parameter 17 flvziiludnusilduenhifinsaudeyatioglu
buffer Y93 PAD pon Taunia ez 14 cul-X (Ascil 24)
v t 4
ﬂ"l‘llﬂ»l Parameter ﬁn:xi‘lu'lﬂ'lﬁ Mﬁ’i‘ﬁ
0 Titins 19
P b o ° (9 [l
1-127  Asci n18udnus S msuas buffer delete

Parmgeter 18 ; Buffer-display Character

I

SnusAAMUATAG Parameter 18 Tivziiiusnysiilduon s redisplay Yoyainey
11 buffer ¥93 PAD Tausiales)9 cul-R (ASCI 18)

1089 Parameter foziiu/1R Tigail

0 Nitins 18 -

1:127  ascit fiiiusnys s mivda buffer display
Paramecter 19 ; Edit Service Signals

TuMs edit Y83 hard-copy DY vidio-display terminal Fuszuandfu iosnnly
n38YeY hard-copy 11 151 Wamnsondy Wavduffut g big suhuilodenisay
Yu 159341355 “Bs space BS" 'thﬁaam’faga lunsfivea hard-copy Yudoaueumua
U339 1Y buffer Y89 PAD 1182 PAD 92 response "XXX", CR, LF

199 Parameter ‘ﬁﬂ:lﬂu1ﬂ1ﬁ' ﬂﬁiff

0 1ilin15 edit ¥ PAD service signal - .

1 Hard-copy terminal

2 video-display terminal

8 BS sxgnauilu response dmiumsay

32-126 ASCIl fivzgnaaiiu response Amiumsay
gfar_amctcr_ZQ_:_EchsLMask

b 4
Parameter 20 1 1% Tun1sdmuadidnysallase Mun1s echo a2l N5 echo

1 4
& o

1904 Parameter NoztiiuN 1 Taail

0 1 echo NTIONYS
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93

hn'}"l' echo 5NY¥5 CR

1319 echo O8N5 LF

13119 echo 6nYS VT, HT, FF

Nl echo 6nws BEL, BS

1219 echo OnYs ESC, ENQ

119 echo 8NYs ACK, NAK, STX, SOH, EOT, ETB, ETX

‘h”ﬁ’ echo é’nusﬁﬁmumﬂu edit-character 1u Parameter 16, 17, 18

1119 echo 6n¥3 DEL wazdnwsduiifiu Control-character uonimiiosnii

fmua 3w

Parameter 21 ; Parity Treatment

o v o 3 Vs o 4 . U
Parameter 21 fiiifudadmuadnIiiinisassvaou parity 130 msadn parity daly

¥ »
wioo1mrini 2 edunugiuly Parameter 21 fivzdoanmualifilu o Hilnsdadoya

»
YUIA 8 bit N 1unsdiveInIsdIleuauUUY graphic ¥38n15a91U binary mode

v »
ﬂ'wm Parameter ﬁv:xi‘]u'lﬂ'lﬁ' ﬁﬁ“lﬁ

0 hifimsasaveaou parity

I 1iN15ASIVABY parity

2 1015 generate parity

3 fim3nsIaoy uay generate parity
Paramcter_22_; Page Wait

v ¥
Tunsdimosueaiithuiuy scholling 1518 w130fMuATAY Parameter 22 31 1479

» k)
Itnyannniuiios I line-féed NI IUINVI3NAYDA full screen 1D

11004 Parameter ﬁﬁ:lﬁu'lﬂ‘lﬁ’ KLY

0

»
o

hifimsugassuaazuii

1-255  $7UU line-feed N1 TAY PAD foufiszugasouaazniin
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6.3 X.28 Command and response

1819 NF1%1410g PDN node X.28 Command sroyga g 1¥aadelavasudh
a o 9y e o d’ o o l'l 3 * dv
M PAD uaxiims Call 19770 Network 14 @31t 25 dsuilu midadqmariianso

[} ) ’ > . .
nJasunadldn X3 Parameter Taulgmidans 9 fAidivee PAD ansnn 14 laganuiso
miwenld 3 Usznn fis MsMans Call, o uazulad X.3 Parameter HASATIVADUNSD
- Ve ° .

reset M3 Call 11§0A 199 Command 1Juda PAD v2iimisaouausidas PAD Service

v ) ’
Signal M3 12 MARIAITNN 15

PAD Command Function PAD Scrvice Signal scnt in
signal format TCSPONSC
STAT To request status information regard- ing a FREE or ENGAGED

virtual call connccted to the DTE

CLR To clear a virtual call CLF CONF or CLR ERR (in

casc of local procedurc crror)

PAR? To request the current values of specificd PAR  (list  of .~ paramcter

-

paramctcrs references  with  their  current

values or INV)

SET? To rewucst changing or sctling of the PAR  (list  of  parameter
current values of the speciticd parameters references  with  their  current
and to rcwucst the current valucs of valucs or INV)

specificd parameters

PROF To give PAD parammcters a standard sct- of Acknowledgement
values

RESET To reset the virtual call Acknowledgement

INT To transmit an interrupt packet Acknowledgement

SET To set or change parameter valucs Acknowledgement

Sclection PAD To sct up a virtual call Acknowledgement

command signal

f13197 14 PAD Command Signal
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sUn 25 X.8 unz X.28

6.4 X.29 and Remote PAD Configuration

wen9nms 1Y x.28 umsiivunmlas Configuration ¥09 PAD uds daennso
o1 Remote Host Mamsnlaountas Config ¥09 PAD 18 ufisaTun@ndanining
Log On Taun1s 1% X.29 Message 5¥M313 PAD Uia2 Remote DTE 150 Host

X.29 Message 921 1Juu Network 11 User Data Field 499 X .25 Packet ﬁx‘lzﬂﬁ 26
Packet T19zgndang 13T X.29 Packer 18ins1wszdl Q bit Mi1vea Packet Ty 1 dau

»
X.29 Code W90y Iu 4 INA119008AMNIINTY User Data Field

X 25

b

I

X 28

sUN 26 X.25 uaw X.29



98

Format of the PAD service signal

Explanation

RESET DTE  1.2,0r 3 characters

witch represent the
ERR  dccimal valuc of the
diagostic code

NC

Indication that the remotc DTE has reset the
virtual call

Indication of a reset of a virtual call duc 10 a
local procedure error

Indication of a resct of a virtual call duc to

nctwork congestion

CLR Indication of clcaring

COM Indication of call connccted

l’/\l.) The characters to be sent arc

identification network dependemnt

PAD service

signal

ERROR I:'RR Idcntification that a PAD command is in crror
(Network Indication of incoming call

dependent)

XXX Indication of linc dclete function completed

ENGAGED

Response to status PAD comimand signal when a

call is not cstablished

FREE Response to status PAD command signal when a
call has bee established

PAD Decimal value of paramcter: Pcsponse to sct-and-rcad or read PAD command
paramcter value or INV signal

(Nctwork o = Prompt PAD scrvice signal

dependent)

Format Acknowlcdgement PAD service signal

cffect

M13130 15 PAD Service Signals
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7.

Overrun Error

(OE)

Parity Error
(PE)

Framing Error
(FE)

Break Interrupt
(BD)

Trasmitter Holding
Register Empty
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Transmitter Shift
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Unused

Modem Status Register (MSR)
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