]

_ T s wmE T
Ta

o - o7
=

tY9TSussuy WAN
LAN TO WAN CONNECTIVITY

iavy
uwddss 1du113u
U19d8128dan yudian{Ayad

{

ﬂ%qqﬂwuéﬁtﬁu#aunﬁqvaqnﬁsﬁnuﬁnﬂunﬁnqnsﬂ%mmﬂaﬁanssuﬁqanfﬁmﬂﬂ
d1v13danssuneufa ined
doqfiu imaTuladnszvsu indq tdrqunursanansefia
o finns#nsn 2534

032688

L

asr



] v
Wiggninudatindl AfaniuannnefingnTsuy  computer network

L)

$i9 Local Area Network (LAN) uat Wide Ares Network (WAN) uudggn
v

fnufatiufitu. . 18nd1aflangsd - uas - wAATIgIUANg  ¥RITELY  computer

network:fasaniiufe 1% uasiesanrayiinasinnaTeuuhiounn . daldaauiv

R

uﬁnsﬂaﬁuﬁiﬁnéﬂqiﬁﬂuuimmﬁﬂwuﬁaﬁuﬁ Y7En8UATY N1ATIFIU OSI
(Open System Interconnection ) uﬁﬂiﬁiﬁﬁ 802 u1wT1g W ICP/IP uat
T X.25 Liudu wenani 18T avTanitnTingeTz e TCP/IP Ttuu
Network File System 9$tuy Network Information Service TsuUU

sendmail (SMIP) 7Ftuu Serial Line IP (SLIP) uat Tsuy X.25

03268¢



Abstract

This thesis is written about the computer network,
both Local Area Network (LAN) and Wide Area Network (WAN). We
include the related theories as well as the standards of the
computer nétqork. Moreover, we. also write about how to- setup the

e SySEEMis - T s g

The standards that are writen in this thesis Iis
include the Open System Inﬁerconnection standard, 802 standard,
TCP/IP and X.25. Besides, we also write about the setup of

TCP/IP, Network File System, Network Information Service,

Sendmail (SMIP),Serial Line IP (SLIP) and X.25
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Network Information Service

1 [K J i}
Ttuu  Network Information Service #latnanafstufliifersuuf
[l v [ 4 - 4' Yo t ] ﬂn‘v
ﬂziquﬂunﬁ1nunﬁvaga Taylursuy  TCP/IP NTUTULNTUNTSNUBLIIUNIVANLUAL L ung
infiuRe Yellow Pages 483 Sun Tavazfinnrfumdeyafilitfetiu local 4 Tavs:
v
fAgqutTenounng « feaeluil

- - . e e

- domains

maps

daemons
- ypserv (Server Process)
- ypbind (Binding Process)

- ypxferd (High Speed Map Transfer daemon)

utility
- ypcat (List data in a map)
- ypwhich (List name of NIS sérQer and maps served)
- ypmatch (Match a key to its value in a‘map)
- ypinit (Build and install an NIS database)
- yppoll (Get a map's order number from a server)
- yppush (Propagate data from master to slave NIS server)
- ypset (Set binding to a particular server)
- ypxfer (Transfer data from master to slave NIS server)

- makedbn (Create dbm file for an NIS map)
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fingusAng 9 vo9 NIS

[ 4

] 1 [ ]
1. NIS service s:i¥oyafiegiu NIS mep §9 mep twdnillénnsnn

4
L]
text file W /etc directory $easifivdeyaifivafiv network F9W network e
foall NIS server efnotioy 1 @iluudas domain $aavhnnrianttifiuafiv map &

w¥u host #1du

2. NIS_ domain fie set v8d map #l¥72ufiu Fouhas domain a:ilde

(domein name) vedfiared Fafriaieseylu domain iAuafiuasld map Faufiu
3. #ilaMnd 9 18y host I NIS

- Master Server
- Slave Server

- Client

Fofifiilu  Master Server uat Slave Server azdwATorhdaLiu

Client 10luvaeidyafiu

NIS Server \iu host %Lﬁu NIS maps t%aﬁu host éuﬂu network
dnTominTifunndeyasniuld ey NIS Server §l 2 uwy Ao Master Server
ua: Slave Server 39 Master Server vevhminfifiu map #14 Fanm7iuduu
wav n11ﬂzﬂﬁ% Master Server Lﬁﬁﬁu %oﬂu ufine domain a1l Master
Server 0 1 ﬁ?lﬁﬁ&u Slave Server atifiy map %Jluﬂauﬁuﬁ Master Server
éatﬁaﬂnﬁﬂﬁuﬁﬁnﬁsLuéuuuUaa map ﬁ Master Server aznﬁnﬁiﬁanﬂtuéuuuUaaﬁ

Slave Server ®y 3$3%uufa: domain ‘WANfindhuan  Slaver Server 39#2
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Slave Server dtifufiautatun load 370 Mester Server

NIS Client tilu Process $anhwmilinfl request Yoyaann NIS Server

]
Fass g9 iu server ﬁqﬂﬂuﬁazﬁaaaQ1u domain (Av2fiu

| _NIS master NIS slave client |

client client

qﬁﬁ 7-1 uﬁﬂdnﬁiﬁuwﬁﬁagaﬁﬂuﬂi Network Information Service
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Sendmail

Sendmail fulurunTufidouniTnhamluTevy nail 1iedvlunne
v
routing wenannilsgruTIngulun1Tnh alias, forward mail LREAITHIMY

routing WUk network W1u gateway 1A

1
Sendmail qefvrslusinanideTevunuluinTstnuurzneufunanyey
[ v
stuuLBuiiie UUCP  uas  SMTP 1aui713:1¥ sendmall fliffufia convert 7t

N119TEUUAINANY

] ]
(oL 3nfiulunnT  startup TtUy sendmail G1A8INNTIR startup

o ) [] [}
nnadafidaiafesmlunhnaT edit file /etc/init.d/bsd @il

#STARTDEMONS='inetd rwhod routed’

#STOPDEMONS=' inetd rwhod routed’

#Use the following parameters instead if you have sendmail,

#install.

STARTDEMONS='inetd rwhod routed smtpd’

STOPDEMONS="'inetd rwhod routed sendmail’

\fisfin1t  startup sendmail Husz'luenw file /Jusr/lib

/sendmail.cf fle3sq configuration #1939 #3A18819 file sendmail

Urngaelull
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This configuration file is suitable for use on
most HP-UX systems and can be installed,
unmodified, as sendmail's configuration file,

Jusr/lib/sendmail.cf

Modifications that reflect this host's mail
environment may be needed. HP recommends that
these be limited to the "Localizations" and

"Routing Options" described below.

HP will provide support for this configuration
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$##¥% it is left unmodified; or SN 23223
i #f#H
#4### x the only changes made are those described HHdH
FH4H below under "Localizations" and "Routing #4H4
#HEH Options". ‘ #hHd
ibdkdtdt i
###4#% If other changes are made to this file, you Fi
#444# are on your own. FHH
#HE FE

ettt b i i etiade St mendmsma—g . ———— - bt
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# Localizations:

SHEHEHHHHHEHHEE RS R R R R

#

# While this configuration file can be used uﬁmodified, it may be
# appropriate to make some or all of the following changes to this
# configuration file to incorporate local information or preferences
¥

# Detailed descriptions of sendmail.cf syntax and complete list of
# the configuration options can be found in the documentation.

#

# Use the Nameserver (option I):

#

# If this host is using the domain nameserver, the I option should

# be set. In most cases, sendmail will be able to detect whether
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the nameserver is in use and wdidl automatically do the right 49
thing. However, in some cases it will incorrectly appear to
sendmail as though the nameserver is not being used, for example

if the nameserver has not finished loading its data and is not yet
responding to querles. If this host nornally uses the nameserver,

messages should be deferred when the nameserver Is not running.

If the I option is set, If an MX record lookup or gethostbyname()
call fails because the nameserver is not running, sendmail will

defer. the message. .

E N -

If the I option is not set, if an MX record lookup fails, sendmail
will assume that the nameserver is not being used, and that. there
are no ﬁX records, and try to connect directly to the host. If a
host name lookup fails, sendmail will assume that there is no

entry for the host and return an error.

By default, the I option is not set. To set it, uncomment the

line:

# 01

Site Hiding (macro Y):

It may be desirable to "hide" the name of a host generating SMIP
mail, so that replies need not be directed to the particular host
on which the message originated. This simplifies moving a user’s

mail home from one host to another, and gives the appearance of



*

% 2% A% % O R F % R % X xR

*

mall being generated by a unifded organization rather than a 50

collection of hosts.

By default the sender of a message routed via SMIP is identified

with the header line:
From: Full Name <user@host>

where "host" is the canonical name of the local host (macro w).

i e Avin e opemi (R A T [OUPRS

If the macro Y is defined, the value of macro Y will be appended
instead of the local host name. The macro Y would. typically be
defined either: as the name of a local mail hub, or as the local
domain name. Although the name need not be‘the name of an actual
host, this scheme requires that some host recognize the name and

be able to route mail to the originating user.
For example, to identify SMIP mail from the. local host as
originating from the domain poo.bah.edu, Y should be defined by
replacing the line:

¥ DY
with:

DYpoo.bah.edu

An outgoing SMIP message from user "fred" at the host "burb"

AR - Y v e bl n e by
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would have the From: header line: 51

From: Fred User <fred@poo.bah.edu>

Assume that the host "porpoise.poo.bah.edu" is to accept and
forward mail for the domain poo.bah.edu. In order for users at
other hosts to reply to such messages, there are two things that

must be done:

1) Replying hosts must be sble to map the name pog.bsh.edu to an _

internet address or MX record.

2) Some host must be prepared to recognize mail addressed to
"user@poo.bah.edu" .as local, and be able to route such mail

appropriately.

To satisfy 1), the nameserver for the domain bah.edu must have
either an MX record for the name "poo" directing its mail to the
host porpoise.poo.bah.edu, or an address record mapping the name
"poo" to an internet address belonging to porpoise.poo.bah.edu.
Do not make "poo.bah.edu" a CNAME for porpoise.poo.bsh.edu,
because in that case a recipient may canonicalize the sender
address "user@poo.bah.edu" to "user@porpoise.poo.bsh.edu”, which
defeats the purpose of site hiding. For the same reason, if &
replying host uses /etc/hosts or NIS (formerly known as Yellow
Pages) to do host name to address mapping, the entry for

poo.bah.edu should be a separate line, not a host name allas.
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To satisfy 2), on porpoise, the name "poo.bsh.edu" must be added 52
to class w (see below), and there must be mail allases for all

users on systems with macro Y defined as above. For example:

fred: fred@burb.poo.bah.edu

Aliases for Local Host (class w):

This configuration will automatically recognize that mail to users

.. _at_the local host or_any of its host name aliases or CNAMEs should .. .. .

be delivered locally. Other host names that you wish to recognize
as local can be added to class w as either a simple class
definition (Cw) or a file class (Fw). Any .names added to class w

nust be canonical nanmes.

For example, by default, only the server cnode of an HP-UX cluster
runs the sendmail daemon, and mail from the clients is sent out

with headers Indicating that it originated on the server.

However, you might want the server also to accept mail addressed
to users at the clients. You could have nameserver MX records
directing mall for the clients to the server, and make the server
recognize the clients’ host names as local. If the clients’' names
are ick, ack, and ock in the domain urk.com, the class w could be

augmented as follows:

Cw ick.urk.com ack.urk.com ock.urk.com




$# Message-ID Header Field 33

¥

#

E . .
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Associating a unique Message-ID header line with every message can
be useful for tracing messages through the mail system. This is
not the default because it makes the syslog file grow 50% faster.

If the configuration file line:

# H?M?Message-Id: <$t.$iedw>

is uncommented,_sendmail will generate a.Message-ID header line

for each message it routes that does not already have one. The id
contains the date (GMT), in the form YYMMDDhhmm, the queue ID
associated with the message on the local host, and the local host

name. . :

In any case, If an incoming message already has a Message-ID

header line, sendmail will preserve this line.

Postmaster Copy (option P):

If this option is set to a valid address, when an undeliverable
message is mailed back, a copy of the message header (but not the
message body) is delivered to the PostMaste}Copy address. It is
suggested that this address be "Postmaster" since RFC 822 requires
that there be a valid Postmaster address on all mail systems, and
since sendmail also attempts to deliver undeliverable error return

messages to Postmaster.
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Dumb UUCP Hosts (class G):

Postmaster should be aliased locally to the (local or remote) 54

address of the person responsible for mail system administration.
To enable this feature, uncomment the line:
# OPPostmaster

If desired, replace "Postmaster" with the appropriate address.

A% i 2% A * i % i* * N % % L2 i ** %

2

L - - -

If your host. has.UUCP connections to hosts: running "dumb”, .
i.e..non;RFC 822 compatible, UUCP mailers, you should define. the
class G as a lisﬁ of these hosts. This wili cause UUCP mail to
these hosts to be sent via the dumbuucp mailer rather than the
normal uucp mailer. Since "dumb" mailers will not add their host
names to. the. .return path in the From: header field, the dumbuucp
delivery agent deletes From: header fields from mail for such
hosts. .In most.cases the mail system on the host where final
delivery is done will be able to generate a correct return path

from other information in the message header.

For example, if your host has UUCP connections to dumb UUCP
mailers on hosts rrgh and feh, the class G should be defined,

on the line beginning with CG, as follows:

CGrrgh feh
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#

# Trusted Users (T):

55
#
# If other hosts login to your host to perform UUCP mail transfers,
# the login ids used by these systems must be defined as trusted
# users. The login id "uucp" is slready defined as a trusted user.
# If necessary, add lines of the form:
¥
# Tusername
. to_the Trusted Users_section of this file (lines beginning with T) __ .
Logging Leyel (option L):
# Logging .lgvel deterpines, the classes pf events;which.willbe.. ...
# logged, by sendmail in /usr/spool/mqueue/syslog:; By defeult.the
# log .level: is-10;.which reports successful dellveries:(and. the ...
# mailer“andwpost;psedifpr}¢elLyery), queue daemon startup, alias
# database rebuilds, and varlous errors. More detailed information
# is reported with higher log levels. In particular, log level 11
# reports the MX host (if any) and internet address to which mail
# was delivered. Refer to the documentation for.details,;
#
# Note that log level also affects the information reported by
¥ sendmail -bv. At log level 10 and higher, sendmail also reports
¥ the mailers.and-host that would be used for .addresses that are
# Ydeliverable." |, Lo ST f
¥ : C

# The option L is defined on the line beginning with OL,.,
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# Delivery Mode (option d):

¥

# The default delivery mode is "background": the user agent

# invoking sendmail will return immediately, and sendmall will route

# the mail in the background. Other options are "interactive':

# sendmail will not return control to the program invoking it until

# the mail has been routed; and "queue": sendmail will put the

# message in the mail queue and a sendmall queue process will route
e srmrtiomr i e DESSAgE Jater: Delivery mode is defined on the line beginning .. . ... .

# with Od.

#

4 Error Reporting Mode (option e):

*

# The default error reporting mode is "p":+ if sendmail. detects an

# error before it.finishes sending a message,. error messages are

¥ output to stdout; If errors occur later they are mailed back.

# Other options are: "w": 6 if the sender is logged in, any error

# messages are written to-?he sender’'s terminal, otherwise:they are

# mailed back; "m": error messages are always mailed; and "q": no

# error messages. Error reporting mode is defined on the line

# beginning with Qe.

#

# Read Timeout (option r):

#

# If the program transmitting a message to sendmail hangs, or if an

# SMIP peer goes down, sendmail's read will time out after this

# interval. RFC 1123 section 5.3.2 discusses appropriate values for
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# this timeout. Refer to the sendmail documentation for the syntax 57

¥ for specifying time intervals. The read timeout is defined on the
# line beginning with Or.
#
# Queue Timeout (option T):
#
# Messages in the mail queue which sendmail has been unable to
# deliver for this amount of time will be returned to the sender as
# undeliverable. Refer to the documentation for the syntax for
% . specifying_ time_intervals. Queue timeout is defined on the line .. ...
# beginning OT.
# : RIS N, T RN\ 1
# Queué—Only Load Average : ., ,.. . (option X): ,;
# i
# In order to limit load on a very busy system, sendmail can be
# configured to queue up low priority messages rather than attempt
¥ delivery immediately if the five-minute load averege is greater
¥ than some integer value,. by default 8. This value is defined on
¥ the line beginning Ox. ,
#
# Refuse-Connections Load Average (option X):
¥
# In order to limit load on & very busy system, the sendmail daemon
# can be configured not to accept SMIP connections if the five-
# minute load average is greater than some integer value, by
# default 12. This value is defined on the line beginning Ox.
#

SR E I
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# Routing Options:
R R S R S R

¥

# The supported routing options are described below. Optlons for
# routing SMIP mail, UUCP mail, X.400 nmail, and OpenMail meil are
# described.

#

e ¥ To_implement. any.of. these options,. edit. s .copy of this flle. . . oiwcoinn:

# according to the instructions for that option. With minor

# exceptions, noted where appropriste, the options are independent
#,. . of each dther; you can implement. any of them or- none -of; them.

# :

#. , . Some of these options require that you have.installed.and

# configured other software not part of the ARPA/9000 product.

# '

#

# Operator precedence:

¥

# 1t is generally agreed that mixed addresses, being ambiguous, are
# abhorrent. This configuration file interprets address operators
# in the order '@’, 'I', '%'.

#

# Changes to this precedence are not supported!

#

¥ Mixed addresses are resolved as follows:

#

<



#
#

Address Mailer
user%hostA@hostB  tcp
hostAluser@hostB  tcp

hostAluser%hostB  uucp

Host
hostB
hostB

hostA

User

userzhostARhostB
hostAluser@hostB

user@hostB

Destinat B9
userthost
hostAluse

user@host

SEBBEFFFHHEE R R

#

SMIP Mail Routing:

SRS SRR S R

A . == - ' s ek e
# By default, all mail to addresses of the form "user@host" will be
# routed .to "host" using the SﬁTPiﬁrotocolyqver TCP/IP. If the
# nameserver is In use, an MX record may direct sendmail to route
# mail for that host to some other host acting as.a "mail exchanger
# for the host in the recipient address. If.there: is no MX record
# for the host name, gethostbynsme(3n) must be able to return an
# internet address for the host or else the delivery will fail.

#

# You can arrange to mail directly only to certain hosts. Mail to
# other hosts can either be rejected as an error, or be passed to a
¥ "relay" host for delivery.

# ;

# Direct SMTP connection within local domain only:

#

# This option makes sense only if your site uses internet domain
# style host names. You can define macro L as the name of the

# "local domain" and mail directly only to hosts whose canonical

# names end with that name. For example, if your local domain is




"envy.sins.com", you might define macro L as "envy.sins.con" and 60

¥

# define an SMIP relay, in which case sendmail would send directly
# to "user@porch.envy.sins.com" but relay "user@foyer.pride.sins.com
# Alternatively, if your host is on a closed subnet, you might

# define macro L as "sins.com" and only relay mail (through a host
# with an interface on an open subnet as well as on your closed

# subnet) to domains outsige sins.com .

¥

# To route only to the local domain, first define macro L. For

¥ . example,. to route directly to hosts in: the domain sins.com, define . .. . ...
# macro L, on the line beginning DL, as follows:

¥ oo A o) S O TR (i

# DLsins.com .. Ll 7/ A N\ A 4 (P~ PP \ VI .

# Y : i i

# Then uncomment the line in ruleset 0 following the comment:

#

¥ # connect to hosts in local domain |

#

# Finally, comment out the line in ruleset 0 following the comment:,
#

# # try to connect to any host for user@domain

#

# Direct SMIP connection to hosts in class S only:

¥

# You can define a file class S of hosts to connect to directly.

# This option does not make much sense if your host runs the

# nameserver or NIS (formerly called Yellow Pages), since it

# requires that you keep a static table up to date. An internal
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hash table is generated from the file when the configuration file 61
is frozen or, if no frozen configuration file is in use, when
sendmail starts up. Therefore, if the file from which the class

is generated changes, the configuration file should be re-frozen

and the sendmail daemon killed and restarted.

The file from which this class is defined (by default
/etc/hosts.smtp) should contain only host names to which your host

can connect via ICP, as the first word on each line. It would be

A ¥ #*F Ak £ *F

# % ¥ R

% 2% % o} A

official host names, and to exclude hosts that do not run an SMIP
server. - ;. L= 5 = 1 AN\

[ ot it N ¢ F fi N

The file can contain internet domain style names. The current
HP-UX version of sendmail can match multi-token names to class

menbers.

To define file class S, first uncomment the line defining class S

from /etc/hosts.smtp, following the comment: . «

# class S defines hosts to which you connect directly for SMIP ma

Then uncomment the line in ruleset 0 following the comment:

# connect to hosts in class S

Finally, comment out the line in ruleset 0 following the comment:

\,
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# try to connect to any host for user@domain 62

Direct SMIP connection to nobody:

This option makes sense only if an SMIP relay is also defined. A
host (for example a single user workstation) may wish to send all
SMIP mail through a relay. To arrange this, comment out the line

in ruleset 0 following the comment:

#.try_to eonnect to any host for user@domain . ... .:.eiscecoos .o

** A %% %% % W #* % R coAp AF * % #* %% *

2+

#HF % % % % %

Note that this option is got”compatible;w;th options | or 2 above.

SMIP relay:

If you are limiting diréct SMTIP connections as described above,
by default mail to hosts:outside the limits will be returned with
an error. If you can connect to .another host with wider network
connectivity than your host has, you can use that host as an SMIP
relay. Courtesy suggests that you get permission from the

administrator of that host before relaying mail through it.

Any host name defined as a relay to be reached via SMIP must be an
official host name; in a domain naming environment this must be a
fully qualified domain name. The canonicalization operator $[ $]

is not applied to relay names.

To set up an SMIP relay, define the macro S, on the line beginning
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# DS, as the host name (not path) of the relay host. For example, 63
¥ if you wish to relay through the host blab.bub.edu, define S as
# follows:
#
¥ DSblab.bub.edu
¥
# Then uncomment the line in Ruleset O following the comment:
#
# # pass unresolved SMIP addresses to the SMIP relay
o oo {dON L _relay_source routes) ... .
¥
¥ Note. that if you.are not limiting direct SMIP.connections. in some
¥ way, SMIP mail cannot be relayed. Ly
#

SRR SR R S S S R R
# UUCP Mail Routing:,
#########################################################################

# Y 20 ( o

# By default, mail to addresses of the form "hostluser" is routed to
# the uucp (or dumbuucp) mailer only if "host" is in the class U,

¥ generated from the output of uuname(1). Addresses of this form

# referring to other host nemes are treated as errors.

#

# The following UUCP routing options are supported:

#

4 pathaliass external nameserver for UUCP:

# You can maintain a pathalias database to provide sendmail with



# information on how to route UUCP mail to hosts to which your host 64
# does not have a direct UUCP connection. This routing information
¥ is generated by pathalias(lm). Mkuupath(lm) creates a hashed
# database from the routing information, and uupath(im) is used to
¥ access the database.
#
¥ To make sendmail use uupath, first set up the datsbase as
# described above. ‘Then uncomnent the three lines in Ruleset O
# following the comment: |
e " et . , ; . N g
# # try to get a path to an unresolved UUCP address
¥ . v ez from pathalias nameserver
¥ PR <L N _ ;
# UUCP relay (via UUCP): » -, . .
# x\
# If your host has a UUCP path to another host with wider UucP
# connectivity than your host has, it may be appropriate to route
¥ UUCP mail to hosts to which your host cannot connect through
# this other host, which will attempt to relay messages to their
# final destination. Courtesy suggests that you get permission from
# the administrator of that host before relaying mail through it.
¥
¥ To implement UUCP relaying vie UUCP, first define the macro U, on
# the line beginning DU, as either the relay host name or the path
# to the relay host.
#
# For example, if you wish to. relay through the host pzzz, via the
# path rrghifrrifehlpzzz , define U:

. Ay
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65

#

# DUrrghifrrifehlpzzz

#

# If you have a direct UUCP connection to pzzi, define U:

¥

# DUpzzz

#

# After defining the UUCP relay, uncomment the three lines in

# Ruleset 0 following the comment:

¥ AT o - et oo e e e ok b st 1 e 3 o s
# #/péss unresolved UUCP addresses to the UUCP relay (via UUCP)

¥

# UUCP relay- (via SMIP):

#

# If you can mail via SMIP .to the host you wish to use as a UUCP

# relay, define the macro W, on the line beginning DW, as the name
¥ of the UUCP relay host.

¥

# Note that in this case, the macro W must be a single host name,
# not a path. Note also that the name of any host defined as &

# relay to be reached via SMIP must be an official hést name; in a
¥ domain naming environment this must be a fully qualified domain
# name. The canonicalization operator $[ $] is not applied to relay

A % AR 2 A

names.

For example, If domain names are not in use at your site, and

if the relay host's official name is pzzz, define W:
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# DWpzzz 66
#

¥ Then uncomment the line in Ruleset 0 following the comment:

#

# # pass unresolved UUCP addresses to the UUCP relay (via SMIP)

) :

# Note that there is some risk of generating ambiguous (mixed)

# addresses in message headers using this type of relaying, if you

# are passing mail to hosts whose mail configuration is not under

& ... your control.. Ihis may cause.some. messages.to be unreplyable. . et ..
¥

# UUCP to X.400 gateway

#

# By default, mail from an.X.400 user or gateway via JUCP may not be
¥ replyable. This is due to uucp interpreting the '/' in the name a
¥# implying,.a file transfer. 5 ;

#

# If you are using X.400 or OpenMeil on this machine, and have UUCP
# links from this machine, then apply the foliowing changes:

#

# Uncomment the line in Ruleset 6 following the comment:

#

# # Recognize mail from uucp for x400 user on.this systen

#

# Uncomment the line in Ruleset 13 following the comment:

#

# # enable uucp recipient to reply to remote x400 sender
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# and uncomment the line in Ruleset 13 following the comment: 67

#

# # enable uucp recipient to reply to local X400 sender

¥

¥ This works by adding an extra host name 'hpx400' to the route back
# to this system; this name is stripped by the line in Ruleset 6.

#

# Note that this will mean that a machine called 'hpx400’ will hot b
# reachable from this machine via a direct UUCP connection.

. : et . —
#

#########################################################################

# X.400 Mail Routing:
#########################################################################

#

# By default, mail to X.400 style addresses will be rejected as an
# error. The following options permit routing X.400 mail to the

# X.400/9000 product running on this host or a remote host.

# |' |

# ¥X.400 mail via X.400/9000 delivery agent on this host:

#

¥ If you have installed the X.400/9000 X.400 delivery agent

# (/usr/1ib/x400/x4mailer) on this host, you must enable sendmail to
# route X.400 mail to this mailer. Uncomment the line in Ruleset 0
# following the comment:

#

# # resolve X.400 mail: local host is X.400 gateway

#



For example, if the name of the local host is "buh", and sendmail 68
is configured as described above, it would route mail to the
address User_Joe//SomeOrg/US/TELEMAIL////HP@buh to the X.400

delivery agent for further routing through the X.400 network.

See the X.400/9000 documentation for a complete explanation of

¥.400 style addresses.

The X.400 receiving agent, also implemented by /usr/1ib/x400/x4mal

t . will be able to.hand Incoming messages.to.sendmail for further. . ide....cewo.

routing without any changes to the sendmail confliguration.
- ¥ R S s ) 4 — . N\, L

X.400 Relay (X.400/9000 delivery agent on a remote host): -
If the X.400/9000 X.400 delivery agent runs on 8 different host,
for example, "farfel”, sendmail on farfel must be configured to
route X.400 mail to the X.400 delivery agent as described above.
Sendmail on the local host would route meil addressed, for
example, to User Joe//SomeOrg/US/TELEMAIL////HP@farfel to farfel
via SMIP, and sendmail on farfel would hand the mail to the X.400
delivery agent for routing through-the X.400 network. This would

require no change in the local host's sendmail configuration.

So that users need not-know which remote host is the X.400
gateway, sendmail can be configured to route mail to X.400
addresses via a designated X.400 gateway automatically. Define
the macro X, on the line beginning DX, as the name of (not a path

to) the X.400 gateway host. The X.400 relay must be accessible to
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# this host via SMIP and must be defined as an official host nsame.
#
# In a domain naming environment this must be a fully qualified
# domain name. The canonicalization operator $[ $] is not appllied
¥ to relay nanes.
#
¥ For example, if official name of the X.400 gateway is farfel,
¥ define the macro X as follows:
i
g i DXEArTE] bt e - ; s . s e et itiroal
| %
| # Then uncomment the line following the comment: : .., .. ¢
#
¥ # resolve X.400.mail: remote host is X.400 gateway
| # ih /N . Ll |
# If the local host is named "buh", mail addressed to:
#
# User_Joe//SomeOrg/US/TELEMAIL////HP@buh |
¥
# will automatically be relayed to the X.400 delivery egent on
# farfel. i
#
# See the X.400/9000 documentation for a complete explanation of
# X.400 style addresses.
¥

SRS R R

# OpenMail Routing:

FHEF BB E S R



#
¥
¥
#

¥
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By default, mail to OpenMail style addresses will be rejected as a
error. The following options permit routing OpenMail and X.400 ma

to the OpenMail product running on this host or a remote host.

# OpenMail to OpenMail delivery agent:

¥

"

If you have installed the OpenMail internal delivery agent

Jusr/openmail/bin/xport.in on this host, you must enable sendmail

..to_route meil from other OpenMail systems.to local OpenMail users. ..

PN STV PYNOR

L ouri

#
#
.
¥
#
¥
#
#
#
#
#

£

#
#
#

via this mailer. Uncomment the line In Ruleset 0 following the
conment:

. . .o [ H oo
J il FICAT BT ! : IR R o s P,

# resolve mail to. OpenMail from remote OpenMail system

' e B i

OpenMail to X.400 delivery agent:

{

If you have installed the OpenMail X.400 interface option
(/usr/openmail/bin/x400.0ut) on this host, you must enable
sendmail to route mail from OpenMail users to the X.400 network
via this mailer. Uncomment the line In Ruleset 0 following the

comment:

# resolve mail to X.400 from OpenMail

# OpenMail delivery agent on this host:

#

¥

If you have installed the OpenMail delivery agent,



Jusr/openmail/bin/unix.in, on this host, you must enable sendmail 71

¥

# to route mail to OpenMail users via this mailer. Uncomment the

# line in Ruleset 0 following the comment:

#

¥ # resolve mail to OpenMail: local host is OpenMail gateway

#

¥ For example, if the name of the local host is "warsh", and

# sendnail is configured as described above, it would route mail to
# the address User_ Joe/SomeOrgUnit@warsh to the OpenMail delivery

# ...agent_for routing through the OpenMail network.. .. . . . Amﬂz';A.,@wn
¥

¥ See the OpenMail documentation.for a complete explanation .of 5
# OpenMail style-addresses: . 2 ¢ AU

# o P =] %A

# If the sendmail configuration has not been changed to pass X.400

# messages to X.400/9000, then the above change will also.cause X.40
¥ messages to be passed to OpenMail. For example, the address

¥ User_Joe//SqmeQrg/US/TELEMAIL///kHP@warsh would be passed to the

# OpenMail delivery agent for further routing through the X.400

# network.

¥

# The OpenMail receiving agent will be able to hand incoming message
# to sendmail for further routing without any changes to the

# sendmail configuration.

#

# OpenMail Relay (OpenMail delivery agent on a remote host):

¥

# If the OpenMail delivery agent runs on s different host, for




# example, "tortue.ordinary.com', sendmail on tortue must be 72

# configured to route OpenMail mail to the OpenMail delivery agent
¥ as described above. Sendmail on the local host would route mail
# addressed, for example, to User_Joe/SomeOrgUnit@tortue to tortue
# via SMIP, and sendmail on tortue would hand the mail to the

# OpenMail delivery agent for further routing through the OpenMail
# ‘or X.400 networks. This would require no change to the local

# host's sendmail configuration.

#

e svstormidinw.So_that, users. need not know which. remote host is the OpenMall ... ...;cosoniis

# gateway, sendmail can be configured to route mail to OpenMail

¥ addresses via a designated OpenMail gateway automatically. Define
# the macro:Z, on the line beginning DZ, as the qame.(nop,path) of
# the OpenMail gateway host. The OpenMail relay must- be.accessible
¥ to this host via SMIP. | | ;_ v B e

¥ . ‘

# In a domain naming environment this must be a fully qualified

# domain name. The canonicalization operator $[ $]-is.not applied
# to relay names.

#

# For example, if the official host name of the OpenMail gateway is
# tortue.ordinary.com, define the macro Z as follows:

#

# DZtortue.ordinary.com

#

# Then uncomment the line following the comment:

#

# # resolve mail to OpenMail: remote host ié OpenMail gateway
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If the local host is named "warsh", mail addressed to:

#
#
# User_Joe//SomeOrg/US/TELEMAIL////HPGuarsh
¥
# will automatically be relayed to the OpenMail delivery agent on
# tortue.ordinary.com .
#
# See the OpenMail documentation for s complete explanation of
... Openiall style addresses. . . - i b s o N b SRRt et
¥

FEEEFFBEBBHHHHHHHE SRR R R

e i & VMU= 2O E =R ] . S
SAHHHE R
#4 .., Localizable Options i

FH S R

# logging level.
OL10
# defer messages to [IPC] mailers if the nameserver is not running

# 01

¥ delivery mode

Odbackground

# error reporting mode

Oep
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# read timeout

Or5n

# queue timeout interval

0T3d

# load average at which low priority messages sre queued rather than deli
0x8

'.,:-’_. “’"“’l"“ K'q"""’&v-“ - _,.;'-.'ﬁ'. PR e 2 Arn, -,:;},‘_,'.,g‘._ o

# load average at which daemon refuses to accept connections

0X12

# postmaster address which will receive headers of undellverable messages.

# OPPostmaster

FHBFF R R R R R R
##4# Other Options #i#

B S S S 0 .
#i d4

##% HP recommends that these options not be changed. ###
# Fi#

F3EEEEE R R R R

# queue directory

0Q/usr/spool /mqueue

# Save those UNxX From lines
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# location of alias file

OA/usr/lib/aliases

#.temporary file mode

O0F0600

# default UID

e "

. "‘.‘-‘" :..; v o .(-r .7‘ v ‘,' ::- ".- ‘.: -~"i.\
SOV S o i W D T P R Lt R

#.default GID
Ogl

o 1 ) L
Lo od PN ta

# location,of help file
OH/usr/lib/sendmail.hf
# recognize old style as well as new style lists In headers

Oo

# statistics file

0S/usr/lib/sendmail.st

# wait up to 5 minutes for completion of alias db initialization

Oab

# queue up everything before starting transmission

Os
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# send to me, too if in alias expansion

Om

# If the load average exceeds the x option limit, divide the q option
# value by the difference (plus one) between the current load average and
# the x option limit to find the maximum priority value (i.e. mininum

# priority) of messages to send immediately.

0q10000

# value added to message priority per recipient

Qy1000

AR Loonn wh) NS RN t= ) 5 BA

# message precedence factor

0z1800
# value added to message priority per queue run o

029000

! ####ﬁ#######################################################

| )

' ### Configuration-Specific Macro and Class Definitions ###
SRR R R R

# site hiding: local sender identified as user@ny site instead of user@my

DVlcad00.kmitl.ac.th

# class w defines aliases for the local host



Cwlcad00.kmitl.ac.th kmitl.ac.th 1cad00 77

# macro L defines the "local domain" to which you connect directly for SM

DLkmitl.ac.th

# class S defines hosts to which you connect directly for SMIP mail

FS/etc/hosts.smtp s

# class U defines known direct UUCP, connections. .

PREDENE A

# UUCP relay for.ungesglved | addresses (via UUCP)

DU

¥ ¥
g R B EE ALY Iy %

# UUCP relay for unresolved | addresses (via SMIP)
DW

"
# SMTP relay for unresolved @ addresses

DSnwg .nectec.or.th

# X.400 relay if X.400 delivery agent is not local

DX

# OpenMail relay if OpenMail delivery agent is not local

DZ

# dumb (not RFC 822 compatible) UUCP hosts

CG
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# pathalias external nameserver program

DP/usr/bin/uupath

SRS BBESBBHFB RS BRIFHEHEEEEEH R
### Configuration Version #4¥
SHEEBEBE SR RFF RSB B BRI B R R R

P Y

gy W T TP r IRy '

SEEFFE SRS RH R HEREERRHH HEHEEEHHE
#4%..;. .. . -Bequired Macro Definitlons : ##

################ﬁ###########################################

# official domain name of this host for SMIP

Dj$w

# my name

DnMAILER-DAEMON

# UNIX header format

D1From $g $d

# delimiter (operator) characters

Do.:%@1"=/[]!

# format of a total name



Da$7xbx <$g>$:%g%. 79

# SMTIP banner

De$j HP Sendmail ($v/$V) ready at $b

PTTITITIRLT T F LS LS e e e BT e e a T e E e e e e e R R S L
##¥ Message Precedences #Hi
FHEFE RSB E S EH S HRBEEBREEHEH R RN R

g ke s ks i S i - ot o5 P - A2 et W Kt gtond 0 nd s A R0 L4 o o g Sk -

Pfirst-class=0
Pspecial-delivery=100
Pjunk=-100

Cr oy . A
. ;

FHEFHSBE SRS S SRS S B LSS SR E RS SR EFBEERS SRR E NSRS
44 Trusted Users . ik

############################################################

1
i

Troot.
Tdaemon
Tuucp

Tx400

SRS SFE S S S S ES AR IR S F RS E SRR
#H# Header Field Formats HH4
FHFHAE R R B
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HReceived: $?sfrom $s $.by $w$?r with $r$.
($v/$V) id $i; $b
HResent-Date: $a
HDate: $a
HResent-From: $q
H?F?From: $q

H?x?Full-Name: $x

H?P?Return-Path: <$g>

3 R

- LT
L e T A el ke T on s s o i
R S i AT

# HPosted-Date: $a
# HReceived-Date: $b
# HResent-Message-Id: <$t.$i@$w) . .. :, +,

# H7?M?Message-1d: «$t.$igsw>

$HHHEHEHEE R R R R

FHB R R R

#HHF Fdd
#iHHE Address Rewriting Rulesets i
HFhi #iH

B RS R R R

R R R R

4 R R R R R S R R R R
### Ruleset | - Sender Field Pre-rewriting 4

SR S S R



St
R$+$:$>6$1strip my host and canonicalize
R$x<@$+>$x$@$1<¢@$2>$3already has (remote) domain

RE+/$x/$x/$x/$x$:$1/$2/$3/$4/$5¢<@$w>Cmy domain on local X.400 sender

SRR S R R R

### Ruleset 2 - Recipient Field Pre-rewriting #i

81

o B R R R R S

S2

R$+$:$>6%1strip my host and canonicalize
REx<@$+>$x$a$1¢<@$2>$3already has, (remote) domain
R$+/$*/$*/$*/$*$:$1/$2/$3/$§/$5<@$w>@my_qomaln on local X.400 recpt

I

############################################################
### Ruleset 3 - Address Internalization 4

SR R R R R R

S3
# handle "From:<>" special case

R¢»$@$nnull address => MAILER-DAEMON

# basic textual canonicalization
REx<PxcP+>$x>$x$1¢$2$3$4>$5strip <> from inside

R$x<$+>$x$2strip phrase and >



R$+ at $+$1@$2RFC 733 at => RFC 822 @ ' 82

# source route <Qa,@b,@c:user@d> syntax to internal form ¢@a>:@b:@c:user@
Re$+,$+@$1:$2change all , to :
R@$+.UUCP:$+$@<@$1.UUX> : $2.UUCP pseudo-domain in route

Re$+:$+$@<@$1>:$2focus on next hop

# The @ delimiter takes precedence. Leave this alone.

R$+@$+$ $1<@$2>focus on domain

At ««B$+,s$:,@$:hz$1$z,s.@$3mms~g@zmxm§v_ . I ST N R )

R$+¢@$+.UUCP>$@$1¢@$2.UUX> .UUCP pseudo-domain

R$+<8$+>$@$1¢@$2)already in internal-form

# The | delimiter. ... . ... Nz 2o SN - B A i
R$+"$+$11$2convert obsolete ol

R$+1$+$@%$2¢@$1 . UUX>host luser => user<@host.UUX>

# % is a low precedence @.
R$+%$+$:$1<Z$2>chus on domain
R$+¢$+%$+>$1$2¢%$3>move gaze right
R$+<%$+>$1¢@$2>userzhost => user@host

R$+¢@$+.UUCP>$@$1<@$2 .UUX> .UUCP pseudo-domain

# miscellaneous cleanup
R$+@$@$1user@ => user

R$+%$@%1user’% => user
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###% Ruleset 4 - Final Output Post-rewriting #Hi

FHBHHBFFSBF R R

sS4
# special cases

R$+<@>$1null domain

# UUCP must always be presented as hostluser

s RE+< @S+ UK $0$2 LS luserc@host UUX> =3 hostluser ... i s e i s

# UUCP hop In source rqute ; .y - - R\, U
R¢@$+:UUKX> : $+<@$1 . UUCP>:$2.UUX:.in source route => .UUCP

R¢@$+> :$+.UUX$+<@$1>:$2.UUCP$3.UUX in source route => .UUCP,

# defocus

R$x<$+>$x$1$2%$3remove internal form <>

# don't change %s or @s in mixed addresses
R$+1$+@$+$@$11$2@$3don’t interpret it any further

R$+1$+%$+$@$11$2%$3don’t interpret it any further

# restore source route to external form
R@$+:$+:$+0$1,$2:$3al1 but last : => ,

Re$+$@<@$1iradd <> to protect the ,s

# should be exactly one @ in user@domain style address

R$+%4$+$18$2all % => @



R$+@$+Q@$+$14$2@$3all but last @ => % 84

FHERHHEEEEEE S R R R

»
l ##¥ Ruleset 0 - {Delivery Agent, Host, User} Resolution #i
EEFE B E S B AL A R S R RS S e R

S0

# recognize local host or canonicalize

TS A T S AN

# resolve-domain-literals (numeric internet addresses) not canonicallized
Rex<@[$+]>$#tcp$e[$2]$:$1@[$2]user@internet address
R(@[$+]>:$*$#tcp$@[$1]$:@[$1]:$2internét address in source route

# resolve mail to dumb UUCP hosts -

R$+<@8$=G.UUX>$#dumbuucp$@$2$: $1user@dumb _host.UUX

# resolve mail to other known UUCP hosts
R$+<@$=U.UUX> $#uucp$e$2$:$1user@host . UUX

R<@$=U.UUX> : $+$#uucp$@$1$:$2@host . UUX in source route

# try to get a path to an unresolved UUCP address from pathalias nameserv
# R$+<Q$-.UUX>$:$>5$2 1 $1uupath pathalias routing
# R$+¢@%=G.UUX>$#dumbuucp$@$2$:$1to dumb UUCP host

# R$+<0$=U.UUX>$#uucp$e$2$:$1to other known UUCP host

# pass unresolved UUCP addresses to the UUCP relay (via SMIP)



# R$+<@$+.UUX>$#tcp@IW$:$1¢<@$2.UUX>to UUCP relay via SMIP 85

# pass unresolved UUCP addresses to the UUCP relay (via UUCP)
# R$+<@$+.UUX>$:$>3 $UIS21$1re-internalize with $U
# R$+¢@$=G.UUX>$#dumbuucp$e$2$:$1to dumb UUCP relay

# R$+<@$+.UUX>$#uucp$e$2$:$1to UUCP relay

# other UUCP addresses are in error

R$x<@$+.UUX>$r$#error:unable to route to UUCP host name $2

re " N o » < N * ) . n < s L - - . -,
Sovn et S s S it ke ek adn JESFDSRRVE- ST UPg) ¥ Y 27 i v X et B T g AT i Tk e A A e

# select hosts to connect with directly for SMIP mail:
‘ a4 7 5 N

# connect to hosts in class S

R$+<@$=S>$#tcp$a$2$:$1¢@$2>usertdomain ; crTy

# cqnnect.to hosts in local domain i

# R$+<@$+.$L>$#tcp$@$2.$L$:$1<@$2.$L>use;@host.localdomaln

# try to connect to any host for user@domain

# R$+<@$+>$#tep$e$2$:$1¢2$2>user@domain

# try to connect to any host for source route

R¢@$+> : $+$#tcp$@$1$: <a$i»:$2source route

# pass unresolved SMIP addresses to the SMIP relay (don’t relay source ro

R$+c@$+>$#tep$a$s$:$1<@$2>usertdonain to SMIP relay

# other SMTP addresses are in error



R$*<@$+>$x$#errory:unable to route to domain $2

# file names, programs, and :include: must resolve to local mailer;
# explicitly distinguish these from X.400 and OpenMail syntax
R/$x$#local$: /$1to absolute file path name

R!$x$#local$: | $1to a program

R:include:$x$#local$::include:$1to :include: list

# resolve X.400 mail: local host is X.400 gateway ‘ i
wﬂ,dmﬁm“iaﬂﬁxéﬁz/$*/$t££uﬁﬁxéuﬂ$ﬂ$w$“$LL$z[$QA$4Z$5 i e

86

# resolve X.400 mail; remote host is X.400 gateway
# RG+/$x/$x/$x/$x$#topbePKS:$1/$2/$3/$4/$5<05X>
P | A : : byl ocad
# resolve mail:.to:OpenMail: local host is OpenMail gateway
# R$+/$x$#openmail$asus:$1/$2 A

# resolve mail to OpenMail: remote host is OpenMail gateway
# R$+/$x$#tepbeszs:$1/$2¢0%2>

# by default, reject X.400 address as error
R$+/$x/$x/$x/$x$#error$:X\.400 delivery agent not configured

# by default, reject OpenMail address as error

R$+/$x$#error$:OpenMail delivery agent not configured

# resolve mail to OpenMail from remote OpenMail syétem

# Ropenmail$#onxport$@$w$:opennail



# resolve mail to X.400 from OpenMail

# Ropenmallx4$#onx400$@$w$:openmailxd

# other addresses must resolve to local maller in order for mail to Full.

# command line alliases, and quoted user names (\user) to be delivered.

# remaining names must be local

R$+$#1local$:$iname

SRR R R R
############################################################

¥ ' S -— i, 48 ¢ (5. $hdd
#$H44H Special Rulesets #HH
F4#4 2538 X/ AN . S

B SRS R S R R

S S ™

SR R R
#4## Ruleset 5 - Pathalias Nameserver ¥

A R R

S5
R$+$:$<P$luupath pathalias routing

R$+$:$>3%1re-internalize
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S ESSBH I S R HHEHEH R HE
### Ruleset 6 - Local Host Recognition ##
R R

S6

# RFC 822 does not permit hostnames to end in .

R$x<@$x.>$x$1<@$2>$3strip trailing .

R$+<¢@$w>$>3$1strip my host and re-internalize
Re@$w> : $+$>3$1strip my host and re-internalize

Conn s = @54 e R
# recognize local host.in. UUCP syntax. . o
R$+<@$k . UUX>$:$1¢@$womy_host in UUCP: syntax
# Recognize mail from uucp for x400 user on this system
# R$+<@hpx400.UUX>$:$1¢@$w>X.400 in UUCP syntax

R¢@$k.UUX> :$+$: <@$w> :$1my_host.UUCP in source route
R$*<@$+.UUX>$x$@$1 <@$2 . UUX>$3don’ t canonicalize host.UUX
# canonicalize host and possibly recurse

R$x<@$+>$x$:$1¢@$[$2%]>$3userthost or source route

R$*<@$=w>$x$:$>6$1<@$w>$3recurse if still to my host

SHESHHHHHEHEEHEHHH R R R

SHBBBBEIHHHHEHHHEEHHHEEEE R

88
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#4 . . $aHd
444 Mailer (Delivery Agent) Definitions 44
#HE i
############################################################

############################################################

############################################################

i local and program mailers F44

*m“*w%u;gﬁfﬁtgf#####################################################

89

Mlocal, P=/bin/rmail,F=DFMPlms, S5=10, R=20, A=rmail ;d $u

Mprog,P=/bin/sh; F=DFMPlshu, S=10,R=20,, A=sh -c $u

s10 . ; N/ 7 |
R$*<@$+.UUX>$@$1<@$2.UUX)don’t nodify UUCP address
REx<B$+>$x$0$1 <@$2>$3al ready has domain

R$+$:$1<@%wradd local domain to user

s20
R$*<Q$+ . UUX>$@$1<@$2.UUX>don’ t modify UUCP address
REx<@$+>$2$@$1¢<@$2>$3already has domain

R$+$:$1<@%wradd local domain to user

SRS S SSR E EH R
i SMTP ICP/IP mailer #4#

S A R



g0

Mtcp, P=[IPC], F=CDFMXmu, S=11, R=21, E=\r\n, A=IPC $h

Sil

R$xc@$+.UUX>$0$21$1<@$w>add local domain to UUCP address
R<@$+> : $x$@<Q@$w> :@$1:$2add local domain to source route
R$+<@$+>$@$1<@$2>already has domein

R$+$:$1¢<@$?Y$YS| $w$.vadd local domain

1l g ";Q:R ~S2 1“"“‘*“ bl ‘.‘. Shni

Rex<@$+>$x$e$1¢a$2>$3already has domain
R$+$:$1¢<@$w>add local domain

: : ,
I A =11 o

SRS AR S R R
#HE UUCP mailer : ¥

############################################################
Muucp,P=/usr/bin/uux, F=DFMUshu, .S=13, R=23, A=uux - $hlrmail ($u)

S13 »
R$+<@$+.UUX>$@$21$1 <@$k . UUX>host luser =) my_hostlhbstluser

R§+a$+ a$+>§17$2¢@$3>all but last @ => %

# enable uucp recipient to reply to remote x400 sender

# R$x/$x<0$+>$@hpx4001$1/$2%$3¢@$k . UUX>userhost => my_host1hpx400luserih
R$+<@$+>$@$1%$2<@$k .UUX>userthost => my_hostluserZhost
R«@$+>:$+$@<@$k .UUCP> :@$1 : $2prepend @my host.UUCP to route

# enable uucp recipient to reply to local x400 sender



# R$x/$x$@hpx4001$1/$2¢@$k.UUX>user => my_host|hpx400!luser al

R$+$0$1 <@k . UUX>user => my_hostluser

S23

############################################################

$44 Dumb UUCP mailer 44

:######*#####################################################

JUCR: mmminwmﬂﬁh%m&lmmmﬁﬁm&mmm; ..;;mu

############################################################

. T « - ul ’.; -,
i R ) "y 1.

Mdumbuucp, P=/usr/bin/uux, F=DMUshux, R=23,A=uux - $hirmail ($u)

############################################################ -
$4¥# ¥.400 mailer #4

############################################################

Mx400, P=/usr/1ib/x400/x4mailer, F=CDMFmn, S=14, R=24, A=x4mailer -f $g $

-
-

S14

S24

SEEBHEHH S



#44 OpenMail mailers , $44 92

S SRS S S

Mopenmail, P=/usr/openmail/bin/unix.in, F=DFLMXmnu, S=15, R=25, A=un

S15

S25

L
A

Y DTN

&%ﬁﬁi‘%%ww;, n-‘hfs o : e ‘ "' -
Momxport, P=/usr/openmeil/bin/xport.in, F=LMn, A=xport.in $u

Momx400, P=/usr/openmail/bin/x400.0ut,. F=LlMn, A=x400.out $u



Y

unit 8

Serial Line IP (SLIP)

sLIP ifunntideudetsuy TCB/IP 1dnAquRutavinu serial link

Satin¥nunTi Jeuneussusing $90199670 coax at'ludzaaniin

v v ]
Tavluntinendell 1a%9Tutunte ppl  §9 support protocol

fndq e Serial Line Internet Protocol (SLIP), Abbreviated Serial

__Line Internet Protocol Client (ASLIPC), Abbrevitated Serial Line

Internet Protocol SErver (ASLIPS) &at Point-to-Point (PPP)

. :
qun1y setup 7Ttuy SLIP #2uTusunty  ppl i 9efisanhnaT

-setup configuration ﬁﬂdq W file

- ppl.users
- ppl.ipool
- = ppl.renotes

v
P

v
Tarlun1TnaaedillAvhnnT setup config f13qndll
File ppl.users :
#this is the ppl.users file

# format: <username> <inetaddrss or rhostname>

root ¢s5000

a3
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File ppl.remotes :

filename: ppl.remotes

file format rules:

# A% or ablank in column ! is a comment line.

# For other lines, everything sfter '#' is a comment

%

(do NOT delete any of these lines or modify eny

# text after the "#").

2%

#
cs5000

slip8t7

SLIP

DIRECT

NONE
9600

/dev/ttyOp4

% # % H Ak

template for future addtions

remote host name or Internet address
local host name or Internet address
Internet mask

protocol [SLIP] [ASLIPC] [ASLIPS] [PPP]
type [DIRECT] [DIALIN] [DIALOUT] [DIALIN & DIALQUT]
UUCP system nane

line parity [EVEN] [ODD] [NONE]

line speed

serial line

phone number

modem control available [YES] [NO]

log in info

command name

O er e hemede eteaian



370 configuration W file ppl.remotes sz wiadniu

[ 4 1 ] ]
anaResie SLIP Aft3eTzwing  1aTey cs5000 fiuiades s1ips8l7 (daw ip
address 239iit 9t map @ file Jetc/hosts ) ifunariSensieuuy direct

connect t47fiunay line Anui92 0600 bps 1AUNM device ttyOp4d

p——— e Mttt i e s s -

95



06
unl 9

] 1] 3
11N91§70 X.25 uar uamsagruduqil iivaded
¥1ng1g1U X. 121

X.121 AouIATIgMYeY CCITT flaenvmum eddress dud
DIE #nq DIE finnidenseidnfiy Public Dsta Network ynqfiinian 171819

[ .
\suLfuuTeuy Network Address WlafuTssunttnhwuenuyavinafimd a2

-y

0 AnouANAYE: dest inationBuiinidu host conputerdunzifunanoman,, oz e

.o 7 o b op bt

1
mififiay address veodim

X.121 ﬁuazqqunﬁﬁﬁ, address 15uﬁnﬁQﬂ 14 win Tay
uL9aan  global aatmNaNRY auiflusedy zone ufe domain agly uTshy
v83 domain &uazgnnﬁﬂuﬂiﬂu CCITT ﬁ1uéuqa=qnﬁﬂﬁxiiﬂuuéa=U1:LﬂﬁtiﬁWﬂ
fagrafiuces A1l PDN uanndn 1 1uﬂ1:Lwﬂﬁuqﬁazﬁaau1nﬁ1§ﬂtﬁu subdomain

FoudnaluTui 9-1

GLOBAL NETWORK
ADDRESS DOMAIN
NETWORK
NETWORK ADDRESSING ADDRESSING
DOMAIN SUBDOMAIN

7Ufl 0-1 Domain Addressing



a7

X.121 network sddress gawntoundesnidifiy 2 dqu 1ay
4 winugnastevenfs Data Network Identification Code (DNIC) $9at
onnhwuatey  CCITT sactiouenfounas Public Packet-Switched data

14
network umanuinyed DNIC 7Y zone ﬁﬁdq vo91an Aull

_ ist DNIC dlgit . zome
e s RO JR I S e

0 Reserved
1 Reserved
2 Europe
3 North America
4 h Asia
53\ Oceania and Southest Asia
6 Africa
7 South America
8 Telex/TWX networks

Q Telephone networks



(1098 3 winuanved DNIC FatamiFuniflu Deta Country

Code (DCC) a:¥nhmuaufastTeing 15y

Dec

208

234

311
425
440
450
454
502
505
602
604
724

730

.Coggtrx
France
United Kingdom
and Northern Ireland
~-S0viet Uniop -
Canada
United State
Isrsel
Japan
Korea
Hong Kong
‘Malaysia
Australia
Egypt
Morocco

Brazil

Chile

winfl 4 we9 DNIC atnwupdwiuumas Public Packet

Switched Network 1auldifiuendnifvqisafiguno0d1a L fu mefiuahuuau

PDN ‘uushacuTeing fislutiu 10

98



L

gwmfudn 10 wanfindevsy X.121 eddress sQnnhuum

1nuunas PDN

ADDR = 31042039817703

BASE ADDRESS =
310420398177

5|

ADDR = 31042039817702

!1]‘71 g-2 m’:‘ﬁi’ subdomain

DNIC

NATIONAL TERMINAL NUMBER

LN |

K DT A

I

I

l___r__l

bce

| ¢

UP T0 10 DIGITS

\— NETWORK IDENTIFIER

OPTIONAL PRZFIX

EXAMPLE: 031042030017709

it

1]

[ {1
-

PREFIX l

DNIC

T
RATIONAL TERIAINAL
NUNBER

JURl 9-3 nnhwua X. 121 address

99

e i 00



11AT1§7u¥8d Pad, X.3, X.28 uar X.20

awfuiufved X.3, X.28 uat X.20 NAatuil 9-4 fle

R

X.28 X.29

Ui 9-4 anudufiusvey X.3 X.28 uas X.29

X.3 atefunwufle configuration parameter maa@ﬂiunaz
mit $99¢lu PAD ufine asynchronous port fienaetuu PAD \Auafiu L¥u PAD

[] [
il 10 port fiazilX.3 Parameter ‘lAfianua 16 Wiy

ahdande procedure %ﬂis:uiﬁdqﬂn:&%ﬁaaQﬁu X.3 3t
\3undn X.28 Foutveentdifiu 2 dou e PAD conmend um: PAD response
1ay  PAD command fie configuration message fgsTutia PAD Wieenatdusn
1 Call Setup/Clearing fidaun9n terminal uas response fonfuulu

n9aTIfudn 2z1fundn PAD service signal

o
@iy X.29 fiul¥un1g control ust modify X.3 PAD

100



port Parameter w4 network ny remote packet-mode DIE (%u X.25 101

host computer

X.3 Parameter

WUl 9-5

e i

o o
a8 X.3 recommendation fiu 2silfiinie 22 Parameter AILERAI

X.3 PAD PARAMETERS

"I CATEGORY "= NUMBER" “| =~ FUNCTION “"=* =~ - bbbt
BREAK HANDLING 7 Action on Break
8 Discard Outpet
DATA FORWARDING 3 Data Forwarding Character(s)
4 Idie Timer-
EDITING 15 Editing
1% Character-Delete Character
17 Buffes-Deiete Character
18 Butfer-Display Character
19 Editing-Service Signals
FLOW CONTROL 5 Fiow Contsot by PAD
x 12 Fiow Conwol by Terminal
LINE CHARACTERISTICS 1 Speed '
21 Parity Treatment
PAD 3ECALL 1 Escape From Data Transfer
DISPLAY FORMATTING 9 Carriage-Retum Padding
10 Line Folding
13 Line-Feed Insertion .
14 Padding After Line Feed
s Fage Wal
TERMINAL DISPLAY P 2 Echo
[ Contre! of PAD-Service Signals
20 Ceho Mask

7Ufl 9-5 X.3 PAD Parameter
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Parameter | Escape from Data Transfer

parameter 1 ifufantwuadnlurzninanianhanuegiivazuen

Ain184unode n1TNN9uEA Ly PAD command #ie'ly

. o
nn1d98yg u Escape from Data TIransfer fiusrannla
Tﬂunﬁiﬂa Data 1 ink Escape ssequence LBU. Ctrl—P WUUJ PAD. Lﬁanautﬂﬁ

,u,..:mm, onnand,..modgs Léﬁ.ﬂlﬂiﬂml‘m%,)u& conmand;:Mhuagd qﬁmﬁ-« b

unTonduiube data transfer mode 1hdnAay
) ‘I [ 2. X :
Anv8y Paraneter fasiiulMailaad

0 ‘leugnal#iln1T Escape from data transfer

1 aqmﬁnﬂﬁﬂnﬂi Escape from data transfer 18

Parameter 2 Echo

[']
Parameter 2 |fudianhnuadn e iinaTugnsfadneTduuunin

[
9pi09lay. PAD wioli wieeralinTudadfadnuiivhiay remote DTE Tavld

X.29

e

fnv89 Parameter fatiiuwiylaiife

0 1998017 echo

1 Miin1T echo




103

Parameter 3 data forwarding Character(s)

uenaNLTaeingg &9 packet e packet 1fuuda

4' : -

[ 4
Lrrenvd i aFuneriivendimhnn18 N 1a Tavifildeyaszgninuedlu
buffer wundnasidnmwifideifinvinnsds packet oen'ly §etudnuri dufiauen

[
Wiin17d4 packet fuseifudnesfinganiulunng packet

ufafilunumanfiglunnantmuedy  deufiasdy

=he

BNyl

!

[
packet oenluiiu udias packet 4e gaaé o1 mntieuifivala  fnfies
[l (3
nrfiazanuiunadeyaiiisedin  network t1ﬁn111=1nﬁaﬁuauuagaaqﬂuunaz
packet wniiga  Tauiiaql snurfidh dufianhmuatunnadedoyaiinad du

carriage return (CR)
] ; d' [ . K :
fnv89 Parameter fiastdwlutaifeil

0 ‘Wilnnridineriaidufianimunlunnidsdoyn
1 Wit ufn alphanuneric (A-Z, a-z, 0-9)
tuRanhmua

2 99%nu7 carriage return (CR) ifudanhmua

4 9¥%nw7 ESC, BEL, ENQ, ACK iDufantwus

8  9¥8n#T DEL, CAN, DC2 iiufianhwua
16  A¥8nwy ETX, EOT ifufianhwua
32 94¥8nw1. HT, LF, VT, FF (fufantmua
64 ﬂiﬁnasﬂnqﬁqﬁtﬂu ASCIT fueniwiiesnfinhmuat3

dn9uu (wnidu DEL) 1fudiantwun
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faotnannTnwua  Parameter 3 dfifluiAidu (2+4) = 6

Wi (1+2+4+8+16+32+64) = 127

Parameter 4 Idle Timer

]
3FnTefiudnufunirduuy data - forward ¥nhwuaiay

Paremeter. .3 ffe3in1194. Idle Timer fudanhwun Ianiunn1de, packets .

m——— —— DN g

: : | & dl [ 3] o 4| il [ [} 3 1 [] ]
aaniﬂuuazvuaqnut1aﬁnnﬁnunﬂwaﬁﬂaganazﬁaumaznqaznﬁdnuuﬁutnﬁinf N

v94 Idle time a:aé1=niﬁo 0 fl9 255

[} : [
gwmivlutevufitdu - intersctive diu  nrIntwualdl  Idle
] [ ]
time #fndhe aerMAilA response i udluwweiAuafiunidunrduiudes

In11t packet fwuratéin

[] o
fveq Parameter #asiduwluiadail

0 "4 Idle Timer

1-255  Delay iflu 20 dauvesdunit ( A1 20 = 1 Funit )_

Parameter 5 Flow Control by PAD

14 v
Paremeter fifufiantmuadnazifinng  flow fiugnadunuiay
v
PAD wioll uwasari38nnTatunuuuy X-ON/X-OFF wield anrmjupuuuuillaeh

i TThaNueLY  interactive  IwasANdINNTaunITRNAYE IAUA:

-

1ifnnedu  input buffer v83 PAD udtunirrharufideyaiinisdeetnanetiles
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14 o 1
du N1 transfer file du atdeanInTmruanianiid (fedesfiunitgy

winvedeya
t ‘I vVaiv :
fin1eq Parameter faeitululadfail

0 "% X-ON/X-OFF flow control
1 9% X-ON (ASCII DC1) /X-OFF (ASCII DC3)

flow control

o " AT TR e

Parameter 6 .Control of PAD Service Signals

1

PAD Service Signal iflu network status message ﬁ

]
-

4oy PAD Wis  terminal fnaq  ieldeyadieh usmiuddfudas

1 § ] v
terminal Soifivafiu  status v89RAFiINNTTund wenanniliudisenaldiin
- o PP S
11l application fiflu noninteractive ifievanainudananaiiindulagn
[ 4
fy

1 v
fNvey Parameter faeifwivtanail

0  liln17d9 service signal

1 {inn183 service signal

Parameter 7 Action on Break

o 1 3
ANTAAMUA  Parameter it ifunnTuendadedl PAD azfiesnh
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] ] ] o )
\lelffufuuu  bresk  Tavinlunrigddefiguu  break diu fioueniiunidn
o v ] v ] [
nThemvesTuTenTuing  flin  Parameter # 7 fazddifolinnTntiduiliia

o t o

Ju nio(ftollninaT break (fiadu
[] d| [ 2. b :
fnved Parameter fiaeifhlulaifadl

0 ltfinnrnhesinidelafufigyw break

1.. PAD 4 X.25 Interrupt Packet e

2  PAD &4 X.25 Reset Packet
4  PAD 44 Indication-of-Break message
8 98n3n data transfer mode

16 “Wiln1udainasennid terminal

4
[4

fretnennTnmun  Parameter 7 ftfhlulAidu (1+44) = 5

wio  (1+4+16) = 21

Parameter 8 Discard Qutput

a
f

A

] v
(e Parameter  flgnidrzuinenTiTupld

Le
a2

?ya

=2
t=]
=

v

disassemble 1ay PAD uasddlufiy terminal fiu 1:qn discard

o
Parameter 8 {3:1947ufiy Parameter 7 nanafle 0
Perameter 7 gnntwuaiflufn 16 a:dowalft Parameter 8 il 1 fess

discard output

1 o
A1v89 Parameter fasiiuiulanaail



0 dedeysund

1 Discard output

Parameter 9 Carriage-Return PAdding

U padding character flazdalundaanndnyT

I v
Carriage Return (CR) aenmua'latay Parameter # 0 il
| v

1
wfu printer ¥ 9a aaﬂﬁtqaﬁﬂunﬁsnaauwoaﬂutuaa finaduurTinng

mauﬁﬁﬁﬁiﬁﬂﬁ

padding_character tufinasddiily ASCII NULL, . .

[ o
Anv849 Parameter fasifiuiuiailfail

0  ‘lifesds padding character

{-7 377U padding character fifiodddndy CR

Parameter 10 Line Folding
i [ '

Parameter 10 Hldawiuluntdfithuqudneide 1 urTie
¥99 host Ua: terminal Hwwraldiinfin u19 host 3zdedeyaTavilahuau
5nusﬁau77ﬁﬂtﬁwﬁuaﬁuquqogﬂﬁazLﬂu1UTﬁ (132  BnmansuTIie) st
terminal 91AwdRYIMIfive 80 BnuTAeUITNA UA: terminal fureliftrsuy

v
v

v ] '
wraparound fliu Parameter 10 ilazfesgnotwuaiiidu 80 1felfiite

|
P

carriage return (i7lunng 80 fadnwailaFun
1 4' Vav :
fnv84 Parameter fiaeiwluiaffil

0 “linesd line folding

107
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Parameter 11 Speed

Parameter 11 fetiddnuntontmualdiesioug s

v 1 1 : v 04' d ]
flul1 network Y9ILMAat port Uu¢ d181907837U AN LTI MR

] o.
#1389 Paremeter, flaz i iwluiald i

10

11

12

13

14

15

16

UIUBNHTABLTTAR

110 bit/s
134.5 bit/s
300 bit/s
1,200 bit/s
600 bit/s
75 bit/s
150 bit/s
1,800 bit/s
200 bit/s
100 bit/s

50 bit/s

75/1,200 bit/s (Videotex)

240 bit/s

4,800 bit/s
9,600 bit/s
19,200 bit/s

48,000 bit/s

108

)
ee
<2
=
<]
aC=2-

IR 7T
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17 56,000 bit/s

18 64,000 bit/s

Parameter 12 Flow Control by Terminal

\Ju Pparameter #i¥nhuua Flow control ufifinnonTaiiu

$nufufinhvuniay Parsmeter 5
] -il valw :
Anv89 Parameter Mz ifwiviafined

0 W% X-ON/X-OFF flow control
9% X-ON (ASCII DC1) /X-OFF (ASCII DC3)

flow control

Parameter 13 Line-Feed Insertion

Parameter 13 A%%unitntwmua  line feed f5uuasdafy

terminal fuAnA13fiunidy carriage-return
1 dl vaeu :
4n189 Parameter fiasiiwluiaiaai

0 1finTiAY line-feed

1 |y line-feed w4 carriage-return Adluiy
terminal
2 (il line-feed &4 carriage-return f§uu13Tn

terminal



4 \fiy 1ine-feed wad echo carriage-return Wt

terminal

’ [ )
fapgrannTnvun  Parameter 13 dfiduwiulAidu (1+44) =5

wio (1+2+4) = 7

Parameter 14 Padding after Line-feed

L []
parameter 14 dnhwtinfiinileudiy Parameter 9 uwailde
1 v
uandndfiuit Parameter 14 #lasd3 padding Character #4337n line-feed
i ,
uhuiaedy carriage-return

] y
drued Parameter fasifwluiailaail

0  “lifieyd9 padding character

-7 4hwau padding character fesddudy LF

Parameter 15 Editing

Parameter 15 &ﬂ:ﬂ%iﬁﬂﬁu Parameter 16, 17 ua: 18
wnT  edit 5nu1ﬁa@ﬂu buffer w93 PAD feuftazdaly fefiugnnmuati
ntdadueuy Idle time a:feanimual®  Parameter 15 1 fuwtitnng
edit

Vv

[ v
dnvee Paraneter fasifuliafifed

110
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0 1T edit

1 finnT edit

Parameter 16 Character-delete Character

] o 1
ASCII  Artwuelay  Parameter 16 dasifudafitdidu

delete character 1T edit 1aufi711as% DEL (ASCII 127)

R R 4 D] :

1 v
fnv9d Parameter fasidwluiaflaqil

0 Wity

1-127  AscII #4idu delete-character

Parapmeter 17 Buffer-delete Character

t I" )
Sowsintmuaiay  Parameter 17 faifubnuaildueniud

nnraudeyafiediu buffer vey PAD 88N Taufinlesd ctrl-X (ASCII 24)

t [}
A8y Paraneter fatiiwlvladasil

0 liinnTly

1-127  AscII fdidudnwramivds buffer delete

Parameter 18 Buffer-display Character

1 v ]
Sneaintmuaiat  Parameter 18 iasiflubnwrilguenind



a1 redisplay Yeyafietlu buffer ¥ed PAD 1aufinlasd ctrl-R (ASCII

18)

] o
finves Parameter faz i Dwtluiaif il

0 uinnrd

1-127  Ascil M ifubnwrdwmives buffer display

- e . ot

Parapeter 19 Edit Service Signals

qunt  edit Y8y hard-copy fu video-display
[ 1 [
terminal  imasupndnsfu  tilesanniuntiives  hard-copy fin el
[ [ -slq ¢ o lvu: <'ll : ] dagl v
yrronduitaudaufifunideaivia auuiL NeasINITaLUY 17139983 5d9eneT "\"
T duuhy  whdhwiunTives video-display terminal 1912:1938d9 "BS
1 L2 ]
space BS" ‘Wifieaudeya unilives hard-copy fiut oavaunuauTTHa

buffer v83 PAD uiq PAD a¢ response "XXX",CR, LF
1 dl Vaju :
Anv89 Parameter fiasifululaiaail

0 14T edit Y89 PAD service signal
1 Hard-copy terminal

2 video-display terminal

8  BS a:qndaiilu response PwiuniTay

32-126 ASCII~ﬁﬂzqnﬁdtﬂu response @MMIUNNTAL

Parameter 20 Echo Mask




L)
parameter 20 Adun1TnmuadndneTAalaes iilinnT

echo #1AlN#iinnT echo

] 1)
4y Parameter fazifwluiafiail

0

16
32

64

128

W echo NN9fiadnks
199 echo 8n#T CR
1994 echo- 8nsT LF

Wk gcho: Bnua VT, M, EE

s Gl il o

i

19 echo ®nwy BEL, BS

19141 echo 8n#1 ESC, ENQ

W% echo Bn#T ACK,NAK,STX,SOH,EOT.ETB.ETX
1194 echo Sawiinmuaifu edit-character

% Parameter 16,17,18

"W echo Bn#s DEL sarSnuriui

Control-character usninitsanniinhmuatiduuu

Parameter 21 Parity Treatment

o
parameter 21 fiiufiantmuadniniinniagasdeu  parity

v .
wip n1Edre parity  d9M wiesranhiiv 2 stnanaLgfinly Pareneter 21

v " .
fasdasntuatiiin 0 dnfinnadedeyawnn  8-bit fetunsduesnard sdoya

wuy graphic #ien17d3lu binary mode

1 v
dnves Parameter faeiiwluialined

0

11iiinnTAg19dey parity

113



114

1 finnTAT9dey parity
2 {innT generate parity

3 #inNTAT19d0y LAt generate parity

Parameter 22 Page Wait

qundl terminal #ifuuuy  scholling L77d@1NNTANTMUA

v v
au__Parameter 22, #1fintinyannndside huau_line-feed infiuahuauhn,

fiavee full screen ua1
! d‘ vav :
Anung Parameter fasiiuluiafifil

0 iﬁﬁnﬁ1wqﬂiauﬁazw"ﬁ

1-255 Auan 1ine-feed Niganniay PAD nauwau

uqa:auéa:nﬁﬁ

¥X.28 Command and response

Mﬁdﬂﬁﬂﬁﬁﬂ% Wﬁliﬁé PDN node X.28 Command ﬂzﬂqmﬁﬂﬂﬁﬁﬂﬁ

Aane1auAT L ity PAD uazwnne Call tdafiu Network 14 ﬁaguﬁ 9-6 G113
iy Andasng 9 i gm0 L UavuLUaS14% X.3 Paremeter Tonldaniafia
o feves PAD 97U 9-7 Tavdnunioutigesn’ld 3 urziam fis A1IvhANT
Call, éﬁuuaetﬂéuuuﬂaa X.3 Paraneter Lasngr9deunie reset 17 Call

\fefMdds Command '\Wuda PAD a:vhnnIneudusdfay PAD Service Signel #9

12 Andanegui o-8

Vet




|

%.29 AND REMOTE PAD CONFIGURATION

wenannTls  X.28  unqTiUfvuuiad Configuration 484y PAD
1aa L1ﬁﬁaﬂwuﬁ7naqwﬁw1ﬁ Remote Host nhn1Tivdvustay Config vey PAD
e PuREaTuliAng 931niinnT LOG ON 1aun114 X.29 Message T:wind PAD ua:

Remote DIE wi® Host

X.25 Packet #3707 0-0 Packet fargniainalfdniiiu X.29 Packet 14

o

3 ] [}
ingnzasdl Q bit fifiaves Packet 1fu 1 Aaguft 0-10 du X.29 Code i 2

oflu 4 Dman9vey octet winlu User Data Field

X.28

Uil 9-9 X.25 uas X.29

115



U7 9-6 X.3 uar X.28, . .

P~ Command
1363l format

Function

PAD service signal sent in
response

To request status information

STAT
regarding a virtual call connected | FREE or ENGAGED
lo the DTE.
CLR To clear 3 wirtual call CLF CONF or CLR ERR {in case
s of local procedure erfor)
PaR? T To request the current values of RAR (list.of parametet.references
sievihed parameters with thewr current values of INV)
SET? To request changing or setting of
the current values of the specified | PAR {list of parameter references
parameters and lo request the with their current values or INV)
current values of specified
parameters
PROF To give PAD parameters a Acknowledgement
standard set of values
RESET To rese! the virtual call Acknowledgement
INT To transmit an interrupt packet Acknowledgement
SET To set or change parameter vaives Acknowledgement

Selection PAD
command signal

To set up a wirtual call

Acknowledgement

Soutce CCITT X.28 Recommendation, Annex A

9
1

U

fi 9-7 PAD Command Signal
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Format of the PAD service signal Explanation
RESET DTE 1, 2. or 3 characters indication that the remote OTE has reset the
+ which represent the virtual call
ERB : decimal value of the. __| Indicatian of a reset of.3 viqual call due to.a.
: diagnostic code local procedure error
NC Indication of a reset of a virtual call due to
. network congestion
CLR Indication of clearing
CoM Indication of call connected
PAD
identification | The characters to be sent are
PAD service network dependent
signal
£ERROR ERR Identification that a PAD command is in error
(Network Indication of incoming call
dependent)
XXX Indicaticn of fine delete function completed
ENGAGED Response to status PAD command signal when
a call is not established
FREE Response 1o status PAD command signal when
a call has been established
PAD Decimal value ot parameter: Response to set-and-read or read PAD
parameter value or INV command signal
{Network Prompt PAD service signal
dependent)
Format - Ackrowledgement PAD service signal
effector

Source: CCITT X.28 Recommendation, Annex A

qUfl 0-8 PAD Service Signals
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