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Manual Overview

This manual describes how to use the HP 9000 ARPA Services product. It is intended for
people who have experience with HP-UX and access to the HP-UX Reference.

Before you read this manual, we suggest reading the Networking Overview booklet for an
introduction to important terms and concepts. The booklet also positions HP 9000
networking products relative to each other, and describes the components of each product.

Note The information in this manual applies to all HP 9000 computer systems.
Any differences are specifically noted.
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What Is in This Manual

The content of each chapter is briefly described below.

Chapter 1: Manual Overview.

This chapter summarizes each chapter in the manual, describes the conventions
used, and tells how to obtain Military Standards and Request for Comments
documents.

Chapter 2: Product Overview.

This chapter helps you find the service that best suits your needs. It lists and
describes each ARPA/Berkeley Service according to its function. It also describes
the Interprocess Communication package and how to obtain general information
about your system.

Chapter 3: Sending Mail.

This chapter describes the internetwork mail routing facility provided with the
ARPA/Berkeley Services. Since this facility is automatically installed when the
product is installed, but is nof executable, your node manager may choose whether
to make this facility executable on your local host. Plan to read this chapter only if
your node manager has made this facility executable on your local host.

Chapter 4: Listing Hosts with ruptime.

This chapter explains how to list the names and condition of network hosts. It also
explains how to sort the list based on various items in the list.

ruptime is not supported across X.25 links or networks using the PPL (SLIP)
product.

Chapter 5: Listing Users with rwho.

This chapter explains how to list information about users logged into network
hosts.

rwho is not supported across X.25 links or networks using the PPL (SLIP)
product.

Chapter 6: Logging Into a Host with telnet.

This chapter explains how to use telnet to log into a remote host.
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Chapter 7: Logging Into a Host with rlogin.

This chapter explains how to use rTogin to log into a remote host. It also
describes how to give other network users r'1ogin access to your local account.

Chapter 8: Transferring Files with ftp.

This chapter explains how to use ftp to transfer files between your local host and
a remote host, and how to perform remote file management operations.

Chapter 9: Transferring Files with rcp.

This chapter explains how to use rcp to transfer files and directories among
network hosts. The chapter also describes how to give other network users rcp
access to your local account.

Chapter 10: Executing Commands with remsh.

This chapter explains how to use remsh to execute a command on a remote host.
It also describes how to give other network users remsh access to your local
account.

Glossary.

Index.
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Conventions

The table below explains the conventions used in this manual.

Conventions

Notation Description
Boldface Boldface type is used when a term is defined.
computer text Computer type is used for commands and other keyboard

entries that must be typed exactly as shown. It is also used for
on-screen prompts and messages.

italics Italic type is used for emphasis and titles of manuals and
publications. Italic type is also used to represent a variable

Key This font is used to indicate a key on the computer’s keyboard.
When two or more keys appear together with a dash between

them, such as [CTRL]-[S], press those keys simultaneously to
execute the command.

This font is used to represent function softkeys that appear on
the bottom of your screen.
Underlining Underlining is used to emphasize a user entry. It distinguishes !

what you type in, such as a command, from other data on the
command line, such as the command prompt, a computer
response, or a variable. For example: 5

$ telnet remote_host

[1 An element inside brackets in a syntax statement is optional.
Several elements stacked inside brackets means you may select g
any one or none of these elements. For example:

8 A
[B] You may select A, B, or neither. :
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Military Standards and Request for Comment Documents

To obtain information about available MIL-STD specifications, contact:

Department of the Navy

Naval Publications and Forms Center
5801 Tabor Avenue

Philadelphia, PA 19120-5099

To obtain information about available RFCs, contact:

Network Information Center
SRI International

333 Ravenswood Avenue
Menlo Park, CA 94025
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Product Overview

The HP 9000 ARPA Services product enables your HP 9000 computer to transfer files, log
into remote hosts, execute commands remotely, and send mail to and receive mail from
remote hosts that are either on your network or accessible by your network.

This chapter briefly describes the HP 9000 ARPA Services. All of the services are listed in
this chapter by functionality. The remaining chapters describe how to use individual
services. For specific details about a service, refer to the HP-UX Reference.

Note The information in this manual applies to all HP 9000 computer systems.
Any differences are specifically noted.
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Before You Start

Before you use the HP 9000 ARPA Services, make sure of the following:

m  Your node manager has installed the ARPA Services product on your local host
and has brought up the network.

m  You have asked your node manager for all login names you may be associated
with.

m  You have asked your node manager which hosts or nodes you can communicate
with.

Note The computer you are working on is referred to as your local host, and all
other computers (hosts) on the network are remote in relation to your
local host.
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The ARPA Services

The HP 9000 ARPA Secrvices product combines services developed by the University of
California at Berkeley (UCB), Cornell University, and Carnegie-Mellon University
(CMU). The product includes two subsets of services known as “ARPA Services” and
“Berkeley Services.”

“ARPA Services” include the set of services developed by UCB for the Advanced
Research Projects Agency (ARPA), or those services which implement standard internet
protocols. ARPA services are used to communicate with HP-UX, UNIX, and non-UNIX
systems.

“Berkeley Services” include the set of services developed by UCB to implement UCB
protocols. These services, sometimes referred to as the “Berkeley ‘r’ commands,” are used
to communicate with HP-UX and other UNIX systems.

The services developed by UCB are based on the Berkeley Software Distribution of UNIX,
version 4.3 (4.3 BSD). The 4.3 BSD programming development tools for interprocess
communication are provided with your link product, such as LAN or X.25.

You must first install a link product for ARPA to work. A link product provides the
hardware and software your HP 9000 computer needs to communicate over an IEEE 802.3,
Ethernet Local Area Network, or X.25 packet switch network.

NS and NFS Services also require link software, and can run concurrently on the same node
with ARPA Services.
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Tables 2-1 and 2-2 list the services provided in the HP 9000 ARPA Services product.

Table 2-1. ARPA Services

Service Program Auther
File Transfer Protocol ftp UCB
Telnet telnet UcCB
Simple Mail Transfer Protocol sendmail | UCB
(Intcrnetwork Mail Routing)
Domain Name System named UCB
(Berkeley Internet Name Domain server)
Finger/Name Protocol finger UCB
Trivial File Transfer tftp UCB
Bootstrap Protocol bootpd CMU
Dynamic routing gated Cornell

Table 2-2. Berkeley "r" Commands
Service Command
Remote copy rcp
Remote login rlogin
Remote shell remsh
Remote uptime ruptime
Remote who rwho
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ARPA Services Listed by Function

For more information about these services, refer to the HP-UX Reference.

Sending Mail to a Remote Host

sendmail

When installed, sendmai 1 works with your network’s mailers to
perform internetwork mail routing among HP-UX, UNIX and
non-UNIX hosts on the network. Although sendmail can be
executed from the command line, it is usually executed by mailx or
mail. When used in the command line, sendmail does not provide a
friendly user interface. sendmail supports mail aliasing and
forwarding and uses ARPA’s standard Simple Mail Transfer Protocol
(SMTP) to transfer mail through the network. For more information,
see section 1M of the HP-UX Reference.

Listing Information about a Remote Host

ruptime

Lists information about HP-UX or UNIX hosts on the network that
are running the rwho daemon, rwhod. The information that ruptime
displays includes host names, whether the hosts are up or down, the
number of active users on the remote host, and three numeric fields
containing the 1-, 5-, and 15-minute load averages for the processes in
the remote host’s run queue. For more information, see section 1 of
the HP-UX Reference.

ruptime is not supported over X.25 links or networks using the PPL
(SLIP) product.

rwho

Lists information about HP-UX or UNIX hosts on the network that
are running the rwho daemon, rwhod. The information displays
includes the user names of those who are actively logged into remote
or local hosts on the network, the remote or local hosts’ names, the
users’ terminal lines, the users’ login times, and the amount of time
each user has been idle. For more information, see section 1 of the
HP-UX Reference.

rwho is not supported over the X.25 link or networks using the PPL
(SLIP) product.
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finger

The HP-UX finger command has been extended to allow remote
users to look up information about your system over the network.
Remote finger lookups are possible only to systems running
fingerd. For more information, see section 1 of the HP-UX
Reference.

Logging into a Remote Host

rlogin and telnet allow you to log into a remote host on the network if you have an
account on the remote host.

telnet

Used to log into a remote HP-UX, UNIX, or non-UNIX host without
being prompted for a login name and password if the local user name
and remote user name are properly set up.. You must use telnet if

the remote host is a non-UNIX host, such asa VAX/VMS computer.

rlogin

Used to log in from a local HP-UX or UNIX host to a remote HP-UX
or UNIX host without being prompted for a login name and password
if the local user name and remote user name are properly set up. For
more information, see section 1 of the HP-UX Reference.

Transferring Files to or from a Remote Host

ftp

Allows you to transfer files among HP-UX, UNIX and non-UNIX
hosts on the network that support ARPA services. For example, you
would use ftp to transfer a UNIX file to a remote host that is using an
MS-DOS format. ftp is the file transfer program that uses the ARPA
standard File Transfer Protocol (FTP). For more information, see
section 1 of the HP-UX Reference.

rcp

Allows you to transfer files between HP-UX or UNIX hosts on the
network. For more information, see section 1 of the HP-UX
Reference.
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Executing Commands on a Remote Host

remsh

Allows you to execute commands on a remote HP-UX or UNIX host
on the network. remsh is the same command as rsh in the Berkeley
Software Distribution of UNIX, version 4.3 (4.3 BSD). No login names
or passwords are used although your account permissions are verified
on the remote host before you can remotely execute a command. For
more information, see section 1 of the HP-UX Reference.

rcmd

Is a library routine used to execute commands on a remote HP-UX or
UNIX host on the network. A customized program must be written to
use rcmd. The remd routine uses hosts.equi v authentication. For
more information, see section 3N of the HP-UX Reference.

rexec

Is a library routine used to execute commands on a remote HP-UX or
UNIX host on the network. A customized program must be written to
use rexec. The advantages of using rexec are that it can be used in
programs, and passwords can be specified. For more information, see
section 3X of the HP-UX Reference.
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Obtaining General Information

This section describes sources of additional information. For more information, see the
indicated section of the HP-UX Reference after each entry in the first column.

gethostent The gethostent reference page describes the function of

3) gethostbyname and gethostbyaddr, used to retrieve
information about hosts on the network.

hosts (4) The /etc/hosts file contains host names and internet addresses
of remote hosts. You may not be limited to communicating only
with those hosts listed in /etc/hosts. Verify with your node
manager which hosts are available for communication with your
local host.

hosts.equiv The /etc/hosts.equiv file lists remote hosts on the network that

4 are “equivalent” to your local host.

intro (3n) The intro reference page lists and briefly describes the Internet
network library functions.

netrc (4) The netrc reference page describes the .netrc file used by rexec

and ftp to determine login names and passwords to remote hosts.

networks (4)

The /etc/networks file lists the official network name and
number aliases for networks that your local host recognizes.

$HOME/ .rhosts
@)

The $HOME/ . rhosts file may be created by each user on the local
host to specify remote user names that are equivalent to the local
user. The local host then permits equivalent remote users to access
the local user’s account without requiring a password.
$HOME/.rhosts is described in the hosts.equiv reference page.

protocols (4)

The /etc/protocols file contains the official protocol names,
protocol numbers and protocol aliases recognized by your local
host.
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services (4)

The /etc/services file contains the official service names, port
numbers, protocol names used by the service and service name
aliases that correspond to the service.

getusershell

@)

The getusershel function returns a list of the valid shells on the
system. If a user’s shell is not in this list, he or she cannot login to
the system via ftp.

Interprocess Communication

The link product provides programmers with an Interprocess Communication (IPC)
package. This package allows processes to communicate with other local and remote
processes through system calls. HP’s IPC implementation is based on the IPC in 4.3 BSD.

Two transport protocols are available in the IPC:

s Transmission Control Protocol (TCP), which is the transport protocol for stream

sockets.

s User Datagram Protocol (UDP), which is the transport protocol for datagram

sockets.

For details on IPC, refer to the Berkeley IPC Programmer’s Guide.
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Sending Mail

sendmail is the internetwork mailing facility supplied with the HP 9000 ARPA Services
product. It acts as a central post office which determines the internetwork routing needed
to deliver mail to local or remote users, and then routes messages to local users, files, and
programs. sendmail also enables your local host to send mail to and receive mail from
other hosts on a LAN or through a gateway. Message aliasing and forwarding can also be
specified.

sendmail is typically used in environments where internetwork communication is frequent
or heavy. If your system is in this type of environment, your node manager may have made
sendmail executable on your system. Ask your node manager if sendmail has been made
executable on your system before you continue with this section.

Note For details about sendmai 1, message aliasing, and message forwarding,
refer to Installing and Administering ARPA Services.
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Using sendmail

You can use sendmail in two ways:

m sendmail is automatically invoked whenever a standard mailer is accessed.
Standard HP-UX mailing programs are mail and mailx.

®  You can use the sendmail command with arguments on the command line.
Because this method does not provide a friendly user interface, it is typically used
in programs only.
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sendmail Operations Overview

sendmail performs its task in two phases: it collects messages and then routes them. While
collecting and routing messages, message-address interpretation is controlled by a
production system that interprets both network-style addressing (e.g., user@host) and
UUCP-style addressing (e.g., host!user). This production system is defined by the contents
of the sendmail configuration file.

Collecting Messages

If sendmail is invoked via a standard mail program or by using the sendmail command
on the command line, it collects the message from stdin and the argument list.

Routing Messages

Once sendmail collects the message, it routes the information. To route the message,
sendmail does the following:

=  Rewrites the mail addresses of the senders and recipients to conform to the
standards of the target network.

m If necessary, adds lines to the message header so that the information is available
for a recipient to use in a reply.

m Passes the mail to one of several specialized delivery agents for delivery.

sendmail is also executed by the program that receives mail from the network. When
incoming mail arrives, a receiving program passes the mail to sendmail for routing in the
same way that a mailer invokes sendmail.
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Figure 3-1 outlines the flow of messages through sendmail.
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Routing to Remote Hosts

If a recipient’s host is on the LAN, sendmail uses its SMTP delivery module to send the
message to the remote host on the network.

If the recipient has a UUCP address, sendmai | calls the uux program to deliver the
message on the remote system.

If the recipient’s host is on an X.400 network, sendmail uses the X.400 delivery program
to send the message to the remote host (on the network).

Routing to Local Destinations

If the recipient is a local user, sendmai1 calls the local mailer to deposit the message in the
recipient’s mailbox. The HP-UX local mailer is rmail.

Routing Error Messages
During mail transfer processes, sendmail creates a transcript of each mail transaction to

send to the originator if the message is permanently undeliverable. This transcript contains
any error messages that occur during the attempted mail delivery.

If an error status indicates that the delivery failed but might be successful if tried again,
sendmai 1 stores the message on a queue for later delivery. sendmail attempts to send the
message again the next time it processes the queue.
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More Mail System Information

The reference pages listed below provide more information about the sendmail program
or your mail system. For more information, see section 1 of the HP-UX Reference.

Table 3-1. More Mail System Information

Reference Page Description

mailq prints a list of mail messages that are in the mail queue
mailstats prints the mail traffic statistics.

praliases displays any aliases that your system recognizes.
uupath expands UUCP-style and network-style addresses.
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Listing Hosts with ruptime

ruptime lists status information about HP-UX or UNIX hosts on the local area network.
The status information displayed by ruptime includes the following:

Network host names.
Whether each network host is up or down.
The number of active users on each network host.

The average number of jobs in each network host’s run queue over the last one,
five, and fifteen minutes.

This information is uscful in identifying the following:

Network hosts on which you can perform work.
Network hosts that are most heavily or least heavily loaded.

How responsive each network host is likely to be over the network.

Note

ruptime is not supported across X.25 links or networks using the PPL
(SLIP) product.
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Using ruptime

For each network host, ruptime displays a status line with the format shown in Figure 4-1.

amount of time

host has been alv%rage number of
jobs In run queue
host name up or down over last ...

host  stare days+ hours . minutes, nusers, load ., n.on, n.nn

+ + M S e
5 10 15
i number of users :
whu%trgerr dhg\s; is logged in minutes

Figure 4-1. ruptime Status Line
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ruptime displays status lines (with or without idle users) sorted in different ways
depending on the options you use.

To show any of the following, enter the indicated command.
m  Host names in alphabetical order.

ruptime

» Host names in reverse alphabetical order.

ruptime -r

m  Decreasing uptime.

ruptime -t

= Increasing uptime.

ruptime -r -t

® Decreasing number of users.

ruptime -u

» Increasing number of users.

ruptime -r -u

® Decreasing load average.

ruptime -1
® Increasing load average.
ruptime -r -1
By default, ruptime lists the number of active users logged in. ruptime does not count
users who have not used the system for an hour or more. To include idle users in status

lines, use the -a option:

ruptime -a

Listing Hosts with ruptime 4-3



ruptime Examples

Sort by Host Name in Alphabetical Order, and Exclude Idle Users
At your HP-UX prompt, enter:

ruptime
ruptime displays a list similar to the following;

hpabca down 14+08:34
hpabcb down 1:13
hpabcc up 1+17:40, 4 users, load 0.18, 0.13, 0.09
hpabcd wup 14+06:49, 3 users, Tload 0.10, 0.38, 0.49

Sort by Host Name in Alphabetical Order, and Include Idle Users
At your HP-UX prompt, enter:

ruptime -a
ruptime displays a list similar to the following:

hpabca down 14+08:34
hpabcb down 1:13
hpabcc up 1+17:40, 6 users, load 0.18, 0.13, 0.09
hpabcd up 14+06:49, 3 users, load 0.10, 0.38, 0.49

4-4 ruptime Examples




Sort by Host Name in Reverse Alphabetical Order, and Exclude
Idle Users

At your HP-UX prompt, enter:

ruptime -r

ruptime displays a list similar to the following:

hpabcd
hpabcc
hpabch
hpabca

up 14+06:49,
up 1+17:40,
down 1:13
down 14+08:34

toad 0.10, 0.38, 0.49
load 0.18, 0.13, 0.09

3 users,
4 users,

Sort by Increasing Load Average, and Exclude Idle Users

At your HP-UX prompt, enter:

ruptime -r -1

ruptime displays a list similar to the following:

hpabca down 14+08:34
hpabcb  down
hpabecd up
hpabcc  up

1:13

14+06:49, 3 users, load 0.10, 0.38, 0.49
1417:40, 4 users, 1load 0.18, 0.13, 0.09
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Listing Users with rwho

rwho lists information about HP-UX or UNIX hosts on the local area network. The
information displayed by rwho includes the following:

The login name of each user who is logged into a host on the network.
The name of the host each user is logged into.

Each user’s terminal line.

The date and time each user logged in.

The amount of time (if any) each user has been idle (has not used the system for
one minute or more).

This information is useful in identifying the following:

Who is logged into the hosts on the network.

Who is likely to be at their terminal or workstation.

Note

rwho is not supported across X.25 links or networks using the PPL
(SLIP) product.
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Using rwho

For each user logged into a network host, rwho displays an information line with the
following format:

user’s time user logged in,
user's terminal in 24-hour clock
login name line notation
| I e

user host.line date hours:minutes hours:minutes

F - ™

name of date amount of time

host user user user has been %

IS Iogged logged idle )
into in

Figure 5-1. rwho Status Line
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rwho reports information in the following way:

Table 5-1. rwho Reporting

If:

Then rwho:

a user has not used the system for one to
fifty-nine minutes,

reports the amount of idle time for that
user.

a user has not used the system for one
hour or more,

omits the user from its list, unless you
invoke rwho with the -a option.

a host has not broadcast an rwho status
report to the network for 11 minutes,

assumes that the host is down and does
not list any users on that host.

Note rwho’s list of users can get very long when a large number of users are on

network hosts.

With rwho, you can list either of the following:

m  Users on network hosts who are active or who have been idle for less than one

hour.

m  All users logged into network hosts, regardless of the amount of time any of them

have been idle.
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rwho Examples

List Active and Likely Active Users of Network Hosts
At your HP-UX prompt, enter:

rwho
rwho displays a list similar to the following:

ach hpabcd:ttyp3 Jun 2 08:32 :19

bjt hpabcf:tty3p3 Jun 2 09:35 <-- Active
chas  hpabcd:tty3p3 Jun 2 07:47 :27
20
20

cjc hpabcd:ttylp2 Jun 7:55 <-- Active
dae hpabcf:ttyp2 Jun 8:28 :57

List All Users of Network Hosts
At your HP-UX prompt, enter:
rwho -a

rwho displays a list similar to the following:

ach hpabcd:ttyp3 Jun 2 08:32 :19
bjt hpabcf:tty3p3 Jun 2 09:35 <-- Active
chas  hpabcd:tty3p3 Jun 2 07:47 227
cjc hpabcd:ttylp2z Jun 2 07:55 <-- Active
dae hpabcf:ttyp2 Jun 2 08:28 :57
gen hpabcd:ttypd Jun 2 08:45 5:59
kg hpabcd:ttyp0 Jun 2 08:09 1:02
sch hpabce:tty3pl Jun 2 12:12 3:24
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Logging into a Host with telnet

telnet is used to log into a remote HP-UX, UNIX, or non-UNIX host. This allows you to
do work on the remote host as if you were using a terminal directly attached to the remote
host. telnet uses the ARPA standard TELNET protocol.

Note telnet is an interactive service only. You cannot run telnet in the
background or from within a shell script.

Computer
Museum
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Checking Your Local Terminal Configuration Settings

Before you log into a remote host with teInet, ensure that your local terminal
configuration settings are correct for the type of remote communication you intend to
perform. Two factors determine whether you need to change your local terminal
configuration settings to communicate properly with a remote host during a telnet session:

m  The type of remote host you intend to log into.
a The type of applications you intend to run on the remote host.
Follow these guidelines if you have an HP terminal attached to an HP 9000 computer as

your local host:

m  Whenever you log into a remote DEC VAX VMS host, the HP terminal should be
set to ANSI compatibility mode. Set the ANSI terminal configuration to map DEL
(ASCII 127) to the backspace key and to use the XON/XOFF protocol handshake,

m  Whenever you communicate with a remote HP host, the HP terminal should be
set to HP compatibility mode. Set the HP terminal configuration to map BS
(ASCII 8) to the backspace key and to use the ENQ/ACK protocot handshake.

These terminal configuration settings ensure that both screen-oriented and line-oriented
applications work properly when run on a remote host via teTnet. Other terminal
configuration settings do not need attention.

In general:

m  Remote line mode applications work well over telnet regardless of your local
terminal’s compatibility mode sctting.

m  Remote screen mode applications require your local terminal and the remote host
to use the same commands to control cursor movement.

= Remote block mode applications do not work over telnet and are not
supported.

For more details, see the terminal documentation for the hosts you work with.
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The following example illustrates a common terminal/host situation.

Example: Assume you have an HP terminal attached to an HP 9000 computer. Now
suppose that you use telnet (from this terminal) to log into a remote HP 1000 computer.
If you want to use EDIT/1000, you must use the alternative characters [CTRL]-(T] and
[CTRLJ-[J] in place of [CTRL)-(§] and [CTRLJ-(Q), respectively. Or, you can disable
XON/XOFF protocol handshaking (output control) by issuing the following command to
your local HP-UX shell before you run telnet:

stty -ixon

Using telnet
To use telnet:

1. Invoke telnet.
2. Change the telnet escape character if necessary.
3. Connect to a remote host.

4. Log into that host.

After completing these steps, you can use telnet to do work on the remote host as if your
terminal or workstation were physically connected to that host.

1. Invoke telnet
At your HP-UX prompt, enter:

telnet

telnet displays its prompt:

telnet>
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telnet’s Two States

telnet has two states: input state and command state. telnet is in its command state
when you see the telnet> prompt. telnet’s command state allows you to execute
individual telnet commands to get help, get status information, change characteristics of
your telnet session, or exit from telnet. Entering a ? at the teTnet prompt displays all
the telnet commands.

Connecting to and logging into a remote host puts telnet into its input state. Everything
you type, with the exception of the telnet escape character, goes to the remote host.

When telnet is in its input state, you can do work on the remote host as if it were your
local host.

When telnet isin its input state, entering the telnet escape character puts telnet back
into its command state. After you execute a telnet command, telnet returns to its input
state.

2. Change the teinet Escape Character If Necessary

When you connect to a remote host, telnet presets its escape character to [CTRL-|
(sometimes shown as " ]). You can change the escape character with telnet’s escape
command. Sct the teTnet escape character to something else whenever any of the
following occur:

m  The character [CTRL]-] performs a particular function within a program from
which you are running telnet.

m  The character [CTRL]-] performs a particular function for a program you arc
running within telnet.

®m  You want to be able to return to an intermediate remote host when you nest a
series of telnet commands over a chain of remote hosts. This last case is
illustrated in Figure 6-1.
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telnetto B ————

A

CTRL-] returns you to
telnet on host A,
rather than to
telnet on host B

Figure 6-1. Nested telnet Commands

If you want to return to telnet on host B, you must change the escape character
for telnet on host B when you invoke telnet to connect to host C:

telnet to B

A

host C
invoke telnet, change telnet
escape character on host B
to CTRL-X and connect to
host C ——»
A CTRL-] returns you

to teinet on host A

CTRL-X returns you
to telnet on host B

Figure 6-2. Commands with Different Escape Characters
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Caution: What Not to Change the Escape Character To

Do not change the telnet escape character to the following:

m A character with a particular function in a program you may run from within
telnet.

m A character that may conflict with your terminal configuration. HP-UX associates
certain characters with specific functions. These characters are listed in Table 6-1.

Table 6-1. Changeable and Unchangeable telnet Escape Characters

Function Predefined Character in HP-UX
You can change these characters, so they may be different in your terminal configuration:
End of File [CTRLJ-[D] (EQT)
Interrupt [CTRL]-[C] (DEL or Rubout)
Quit [CTRL-[Y) (FS)
Erase [CTRL]-[H] (#)
Kill O (@
End of Line CTRL-[@] (NUL)
Shell Layers Switch [CTRL)-(Z]
You cannot change these characters in your terminal configuration:
New Line/Line Feed [CTRL]-[J] (LF)
Stop or XOFF (Transmit Off) [CTRL}-[5] (DC3)
Start or XON (Transmit On) [CTRL]-[Q] (DC1)
Enquire [CTRL)-[E] (ENQ)
Acknowledge [CTRL-[F] (ACK)

To find out which characters are used in your terminal configuration, at your HP-UX
prompt, cnter:

stty -a
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Changing the Escape Character

At the telnet> prompt, enter:

set escape new_telnet_escape_character

where new_telnet_escape_character is the character you want to change the telnet
escape character to.

Note If new_telnet_escape_character is a control character, you must enter
it as ~ character where ~ represents [CTRL]. (For example, you would

enter [CTRL)X] as " X.)

For example, when you enter:
set escape [

telnet changes its escape character to the character you specify and displays:
Escape character is ~[.

If you are not connected to a remote host, telnet then redisplays its telnet> prompt.

If you are connected to a remote host, telnet returns you to the remote host.

Note When connected to a remote host, press to redisplay the remote
host’s prompt.
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3. Connect to a Remote Host
Using hpabsa as an example remote host name, at the telnet> prompt enter:
open hpabsa
telnet connects you to the remote host and prompts for a remote login name, displaying:
Trying...
Connected to hpabsa.hp.com.
Escape charactern is '~]'.
HPUX hpabsa.hp.com 9000/840

login:

4. Log into the Remote Host

Log into the remote host by supplying a valid remote login name and password, if required.
The login name and password you supply may be yours or someone else’s.

Note You must be able to supply telnet with a valid login name and
password (if required) on the remote host.

If the login name and password you supplied are valid on the remote host, the remote host
logs you in and displays its login message and its prompt.

If you supply invalid login names or passwords, telnet returns you to the local host after
three tries.
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Connecting to a Remote Host When You Invoke telnet

The telnet command you give from your local HP-UX prompt can take the following
form:

telnet remote_host

Specifying a remote host’s name or alias on the telnet command line causes telnet to
connect to that remote host without your having to use telnet’s open command.

If you connect to a remote host in this way, telnet’s cl1ose command exits from telnet
instead of disconnecting from the remote host and remaining in telnet. Therefore, you
can not connect to other remote hosts during the same telnet session. (You must
reinvoke telnet to connect to another host.)

Giving telnet Commands When telnet Is in Its Input State

To give a command to telnet from its input state, you must enter the teTnet escape
character. This character tells teTnet that what follows is a telnet command, not
information you are sending to the remote host.

The preset telnet escape character is [CTRL]-] (sometimes shown as ~]). As mentioned
earlier in this chapter, you may have changed this to something else, .

When you enter the telnet escape character, telnet responds with its teTnet> prompt.
The telnet> prompt lets you know that telnet is ready to accept a command (telnet is
in its command state).

You can execute only one telnet command at a time; telnet returns to its input state
after each command is completed.

The remaining sections of this chapter discuss which telnet commands are available in
addition to set escape and open.
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Checking the Behavior of Carriage Returns from a
Remote Host

When some remote hosts send a carriage return to your local host, your local host may need
to change the carriage return into a carriage return-line feed combination. The telnet
command, toggle crmod, allows you to enable or disable this behavior. Watch for the

following behaviors, which indicate that telnet’s carriage return mode setting is wrong for
the type of remote host you are communicating with;

m If pressing produces double-spaced lines (indicating an extra linc feed),
you need to disable carriage return mode.

m If pressing moves the eursor to the beginning of the same line so that the
same line keeps getting overwritten (indicating no line feed), you need to enable
carriage return mode.

Changing the Carriage Return Mode Setting

1. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. Atthe telnet> prompt, enter:
toggle crmod

If carriage return mode was on, telnet turns it off and displays:

Won't map carriage return on output.

If carriage return mode was off, telnet turns it on and displays:

Will map carriage return on output.

If you are connected to a remote host, telnet returns you to the remote host. To
redisplay the remote host’s prompt, press [Return].

If you are not connected to a remote host, telnet redisplays its telnet> prompt.
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Disconnecting from a Remote Host and/or Exiting telnet

You can disconnect from a remote host but remain in telnet if you connected to the
remote host with telnet’s open command. This is useful if you want to connect to other
remote hosts during the same telnet session.

If you want to exit from telnet and return to HP-UX on your local host, there are two
ways to do so, depending on which state (input or command) telnet is in. Exiting from
telnet disconnects from a remote host if a connection exists.

Disconnecting from a Remote Host and Remaining in telnet

Note This operation is possible only if you connected to the remote host with
telnet’s open command.

1. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. Atthe telnet> prompt, enter:
close

If you connected to the remote host with telnet’s open command, telnet
disconnects from the remote host and returns the telnet> prompt, displaying:

Connection closed.

telnet>
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If you connected to the remote host when you invoked telnet (as explained
earlier in this chapter), telnet disconnects from the remote host and returns you
to HP-UX on your local host (you exit from telnet). Then telnet displays:
Connection closed.

local HP-UX _prompt

If no connection exists to a remote host, the ¢10se command has no effect.
telnet just redisplays its prompt:

telnet>

Exiting from telnet with telnet in the Input State

Log out of the remote host as you normally would (such as with [CTRLJ-[D)).

telnet disconnects from the remote host and returns you to HP-UX on your
local host, displaying the following;

Connection closed by foreign host.
local_ HP-UX _prompt

Exiting from telnet with teinet in the Command State
At the telnet> prompt, enter:

quit

telnet disconnects from the remote host and returns you to HP-UX on your
local host, displaying;

Connection closed.

local HP-UX prompt
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Obtaining Help

You can obtain summary information about telnet commands with telnet’s ?
command. You can either list the commands or get information about a specific command.

Listing the telnet Commands

1. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. Atthe telnet> prompt, enter:

?
telnet lists its commands, displaying the following:

Commands may be abbreviated. Commands are:

close close current connection

display display operating parameters

mode try to enter line-by-line or character-at-a-time mod

e

open connect to a site

quit exit telnet

send transmit special characters ('send ?' for more)

set set operating parameters ('set ?' for more)

status print status information

toggle toggle operating parameters ('toggle ?' for more)

z suspend telnet

! shell escape

? print help information

telnet>

Note If you were connected to a remote host and want to redisplay its prompt,

press twice.
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Getting Information about a Specific telnet Command

3. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

4. At the telnet> prompt, enter:

? telnet_command

Example entry:

? open

telnet displays:
connect to a site

telnet>

Note If you were connected to a remote host and want to redisplay its prompt,
press twice.
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Temporarily Returning to HP-UX on Your Local Host

From within telnet, there are two ways to temporarily return to HP-UX on your local
host:

m  Using job control, you can temporarily return to the original local HP-UX shell
from which you invoked telnet. This shell retains the environment you had sct
up, any background jobs you left running, and any jobs you left suspended when
you invoked telnet. Job control is available if you use csh or ksh, and lets you
work on your local host for as long as you need to before you return to telnet.

n Using a shell escape, you can temporarily invoke a new local HP-UX shell,
descended from the one started when you logged into your local host. A shell
escape lets you execute a single HP-UX command on your local host and
automatically return to telnet. Or, you may work on your local host for as long
as you need to before you return to telnet.
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Using Job Control

Using job control, you can temporarily suspend your telnet session and return to your
original HP-UX shell on your local host.

1. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. At the telnet prompt, enter:
z

You return to the original local HP-UX shell from which you invoked telnet,
and your local host displays:

[job_number] + Stopped telnet remote host

3. Enter HP-UX commands.

Your original local shell exccutes each command you enter.

4, When you want to return to the remote host by resuming your telnet session, at
your local HP-UX prompt enter:

jobs

This lists the jobs you have running in the background.

5. Note the job number associated with your suspended telnet process.

6. At your local HP-UX prompt, enter:

fg % telnet_job_number

6-16 Temporarily Returning to HP-UX on Your Local Host




Note If the telnet job was listed with a plus sign (+) following the job
number, you can enter just:

fg

at your local HP-UX prompt.

Example entry:
fg %3
This puts your telnet process in the foreground. Your local host displays:

telnet remote_host

and your telnet session resumes, returning you to the remote host.

Note To redisplay the remote host’s prompt, press [Return].

Using a Shell Escape

Using a shell escape, you can do either of the following:

m Execute a single HP-UX command on your local host and automatically return to
telnet.

m  Work on your local host for as long as you need to before you return to telnet.
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Executing a Single HP-UX Command on Your Local Host

1. Ifyou are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. Atthe telnet> prompt, enter:
! HP-UX_command

where HP-UX _command is an HP-UX command line.
Example entrics:

! pwd

! hostname
Result:

A local HP-UX shell executes the command and returns you to the remote host,
displaying:

[Returning to remote]

Note To redisplay the remote host’s prompt, press [Return).
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Working for an Extended Time on Your Local Host

1. Ifyou are not at the telnet> prompt, enter the telnet escape character to display
the prompt.

2. Atthe telnet> prompt, enter:
!
telnet gives you a local HP-UX shell to work in, displaying:
local_HP-UX_prompt

3. Enter HP-UX commands.

The local shell executes each command you enter and then redisplays the local
HP-UX prompt.

4. Exit the local HP-UX shell as you normally would (such as with [CTRL]-(D)).

The local shell returns you to the remote host, displaying:

[Returning to remote]

Note To redisplay the remote host’s prompt, press [Return].
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Obtaining telnet Status

You can display the following information about telnet’s status:

m  Whether or not a connection to a remote host exists and the name of the host to
which a connection exists (if any).

a The current status of echo and mode (if a connection exists).

a The current telnet escape character.

To obtain telnet status information:

1. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. Atthe telnet> prompt, enter:
status
telnet displays its status information.

If you are connected to a remote host, telnet returns you to the remote host.

Note To redisplay the remote host’s prompt, press [Return].

If you are not connected to a remote host, telnet redisplays its teTnet> prompt.
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Changing Where User Input Is Echoed

You can choose whether user input is echoed locally or remotely. In local echo, user input
is echoed to the terminal by the local telnet before being transmitted to the remote host.
In remote echo, the remote host echoes user input.

By default, telnet starts a connection in local echo. The telnet server requests that it be
allowed to do remote echo. You can check the status of echo with telnet’s status
command, which indicates when you are in local echo.

Local echo produces less network traffic than remote echo, because the server need not
transmit user input back to the local system, and transmits only the output of the remote
application. When communication between the local and remote systems is slow, local echo
appears to provide better system response. However, note that remote applications that
expect to handle echoing of user input themselves, such as csh, ksh, and vi, do not work
correctly with local echo.

1. If you are not at the telnet> prompt, enter the telnet escape character to
display the prompt.

2. Atthe telnet> prompt, enter:
toggle echo

telnet now echoes input locally or remotely, depending on which mode it was in
when you entered the command.

Logging into a Host with telnet 6-21



Changing User Input Mode

You can set telnet’s user input mode to character or line. In character mode, telnet
sends each character to the remote host as it is typed. In line mode, telnet gathers user
input into lines and transmits each line to the remote host when the user types a carriage
return, linefeed, or EQF.

By default, telnet uses character mode. Note that setting the line mode also sets the local
echo. You can check mode status with telnet’s status command.

telnet transmits fewer packets over the network in line mode than it does in character
mode. This is because telnet sends a packet only when the user terminates a line rather
than sending each character in its own packet. Sending fewer packets is especially uselul if
you are connecting over X.25 networks that charge users on a per-packet basis. However,
note that remote applications that expect to interpret user input character by character,
such asmore, csh, ksh, and vi, do not work correctly in line mode.

1. If you are not at the teTnet> prompt, enter the telnet escape character to display
the prompt.

2. Atthe telnet> prompt, enter:
mode character

or

mode line

telnet sets user input mode to character or line, depending on which you
specified.
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Logging into a Host with rlogin

rlogin is used to log into a remote HP-UX or UNIX host from your local host.

Before you use r1ogin, determine the following:
m  Whether you need to change the r1ogin escape character.

®  What size characters to send while using r1ogin.

These can affect whether r1ogin operates and communicates properly with a remote host.
Also, you can change the settings associated with these items only when you invoke rlogin.
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Determining If You Need to Change the rlogin Escape
Character

The r1ogin escape character, when combined with other characters, allows you to exit
rlogin and temporarily return to HP-UX on your local host.

rlogin presets its escape character to a tilde (™). You must set the r1ogin escape
character to something else when both of the following conditions occur:

m The character performs a function for a program you are running now on your
local host, and

®  You plan to run r1ogin from within that local program.

Otherwise, when you enter the escape character, the program you arc currently running will
respond to it instead of r1ogin.
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Caution: What Not to Change the Escape Character to

If you must change the r10gin escape character, do not change it to a character that may
conflict with your terminal configuration, HP-UX associates certain characters with
specific functions. These characters are listed in Table 7-1.

Table 7-1. rlogin Changeable and Unchangeable Characters

Function Predefined Character in HP-UX
You can change these characters, so they may be different in your terminal configuration:

End of File [CTRL)-[D] (EOT)

t Interrupt [CTRL]-[C] (DEL or Rubout)

t Quit [CTRU-Y] (FS)

L Erase [CTRL-[H] (#)

| xill CR (@)

" End of Line [CT-@] (NUL)

L Shell Layers Switch [CTRL-2)

| You cannot change these characters in your terminal configuration:
New Line/Line Feed [CTRL}-[J] (LF) [
Stop or XOFF (Transmit Off) [CTRL)-(5] (DC3) ‘
Start or XON (Transmit On) [CTRL]-[@] (DC1) ‘
Enquire [CTRU-E] (ENQ) |
Acknowledge [CTRL]-[F] (ACK) ‘
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To find out which characters are used in your terminal configuration, at your HP-UX
prompt, enter:

stty -a

Also, donot change the r1ogin escape character to a period (.) or an exclamation mark
(1). You combine these characters with the r1ogin escape character either to exit rlogin
or to return temporarily to HP-UX on your local host.

Note that it is inconvenient to change the r10gin escape character to one that you may
frequently enter at the beginning of lines for a program running on a remote host. This is
because you would need to enter the character twice to allow the program to respond to the
character instead of rlogin.

To change the r1ogin escape character, invoke r1ogin with the ~e option as described
later in this chapter.

Determining What Size Characters to Send with rlogin

Bcfore you run r1o0gin, you must determine what size characters to send with rlogin.
You must decide this ahead of time because of the following:

m The character size can affect whether you can communicate properly with a
remote host you log into with rTogin.

®  You can change the character size only when you invoke rlogin.
rlogin sends eight-bit characters to a remote host unless you tell r1ogin to send seven-bit
characters instead. In general, send seven-bit characters with r1ogin if sending cight-bit

characters with r1ogin (the preset behavior) causes problems when communicating with a
remote host.
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When You Can Send Eight-Bit Characters

For communication between your local host and a remote host to work properly with
eight-bit characters, all of the following must be configured for eight-bit characters:

m The remote host’s tty driver,
® The local host’s tty driver.

m  Your local terminal hardware.

The following instructions tell how to check if each of the above are configured for eight-bit
characters.

1. Check whether the remote host is configured for, and can support, eight-bit
characters. If the remote host runs HP-UX, you can do this by performing the
same steps on the remote host as shown in the next step for checking this on your
local host.

2. Check whether your local host is configured for eight-bit characters as follows:

a. At your local HP-UX prompt, enter:

stty -a

The command displays all of your local host’s tty driver settings.
b. Check the output for the setting:

cs8

This means that the character size is set to eight bits.
c. If the character size is not set to eight bits, at your local HP-UX prompt, enter:
stty c¢s8
This sets the character size for your local host’s tty driver to eight bits.
3. Check whether your local terminal hardware is configured for eight-bit characters

in its configuration menu or in its switch settings.
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When You Must Send Seven-Bit Characters

You must tell r1ogin to send seven-bit, instead of eight-bit, characters if any of the
following are true:

= You cannot configure your local terminal hardware to send eight-bit characters or
seven-bit characters with high bit 0 (null parity).

®  You cannot configure a remote host to receive eight-bit characters (if it is not
already configured to do so).

®m  You might send eight-bit characters that a remote host interprets differently than
your local host would. This can cause unpredictable results.

To send seven-bit characters with r10gin, invoke r1ogin with the -7 option. Using this
option is explained in "Logging into the Remote Host Automatically” later in this chapter.
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Using rlogin

If you have an account on a remote host, you can do either of the following with r1ogin:

=m  Log into the remote host automatically (without supplying your remote login
name and password) if the remote host is configured to allow this.

m  Log into the remote host manually by supplying your remote login name and
password.

The sections that follow explain each of these options for logging into a remote host with
rlogin.

Automatic Login

r1ogin allows you to log into a remote host without supplying your remote login name and
password if the remote host is configured in either of two ways.
Either:

m You must have an account on the remote host with the same login name as your
local login name, and

m  The name of your local host must be in the remote host’s /etc/hosts.equiv
file;
or:
® You must have an account on the remote host, and
m  The name of your local host and your local login name must be in a . rhosts file

in your home directory on the remote host.

The next section explains how to create a remote $HOME/ . rhosts file for yourself if you
need to do so. Otherwise, skip the next section.
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Creating a $HOME/.rhosts File on a Remote Host

If you have an account on a remote host, you can set up the account so that you can log into
the remote host without having to supply your remote login name and password. To do this,
create a file named . rhosts in your remote home directory. You can find out what your
remote home directory is by entering

echo $HOME

on the remote host. You must place the name of your local host and your local login name
in the .rhosts file you create.

Caution A $HOME/ . rhosts file creates a significant security risk. Because of this,
its functionality may be disabled by the system administrator on the
remote host. If it has been disabled, your $HOME/ . rhosts file will not
work even if it still exists on your system. If it has not been disabled, be

sure to follow the directions in the next section, “Protecting Your
$HOME/.rhosts File.”

The entry you place in your .rhosts file must have the following format:
your _local_host’s_name your local_login_name

You can separate your_local_host’s_name and your_local_login_name with any
number of tabs or spaces. Put any comments after your_local_login_name.

Example $HOME/.rhosts File Entry

If your local host’s name were hpabsa.hp.com and your local login name were richard,
on the remote host you would create a $HOME/ . rhosts file with the following entry:

hpabsa.hp.com richard
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Protecting Your $SHOME/.rhosts File

It is important to protect your remote .rhosts file and home directory to prevent
unauthorized users from gaining r10gin access to your remote account and host. Only you
should be able to create a . rhosts file in your remote home directory and write entrics to

the file. To do so:

1. Ensure that your remote .rhosts file is owned by you, the user.

2. Use the HP-UX or UNIX chmod command to protect your remote . rhosts file
with 0400 (-r— — — — ) permission.

3. Use the HP-UX or UNIX chmod command to protect your remote home
directory so that no one else can read it or write to it. For example, you should
protect your remote home directory with at least 0711 (-rwx —x—x) permission.

Note If you have mounted your home directory remotely via NFS, everyone
must be able to read the . rhosts file. This means that the .rhosts file
must be in mode 0444. Otherwise, remshd and r1ogind, which run as
root, will be unable to read .rhosts.
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Logging into the Remote Host Automatically

At your HP-UX prompt, enter:

where:

rlogin  remote_host [ -echaracter ] [ -7 ]

remote_host is the name or alias of a host.

The brackets ([ ]) mean that the enclosed option is optional. Omitting the -e
option sets the r10gin escape character to a tilde (™), and omitting the -7
option sets the character size to eight bits.

character is the character you want to change the r10gin escape character to. If
you want to enter a control character for the r1ogin escape character, hold down

while pressing another character key. (Control characters are not
displayed.)

-7 is an option that sets the character size to seven bits, with the eighth bit sct to
ZEr1O0.

Example entries:

rlogin hpabsb
riogin hpabsbh -7
rlogin hpabsb -e=

rlogin hpabsb -e= -7

The remote host logs you in, displaying:

remote_host’s_login_message

remote_host_prompt
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Note rlogin does not send to the remote host. Therefore, you cannot
out of a program on the remote host when you are logged into the
remote host with r1ogin,

If you are now logged into the remote host, skip to the section called “If You Get
Unexpected Results after Logging into a Remote Host.”

Manual Login

If the remote host is not configured to allow automatic login, you must log into a remote
host manually by supplying your remote login name and password.

Logging into the Remote Host Manually

1. At your HP-UX prompt, enter:
rlogin remote_host [ -echaracter] [ -7 ]| -1 remote_login_name
where:
- remote_host is the name or alias of a host.

— The brackets ([ ]) mean that the enclosed option is optional. Omitting the -e
option sets the r1ogin escape character to atilde { ™), and omitting the -7
option scts the character size to eight bits.

— character is the character you want to change the *10g1in escape character
to. If you want to enter a control character for the r10ogin escape character,
hold down while pressing another character key. (Control characters
are not displayed.)

- -7 is an option that sets the character size to seven bits, with the eighth bit
set to zero.

- remote_login_name is your login name on the remote host. The -1 option is
necessary only if your remote login name is different from your local login
name.
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Example entries:

rlogin hpabsb -1 peter

rlogin hpabsb -7 -1 peter

rlogin hpabsb -e= -1 peter

rlogin hpabsb -e= -7 -1 peter

The remote host prompts you for your remote password, displaying:

Password:

2. Enter your remote password.
The remote host logs you in, displaying:
remote_host’s_login_message

remote_host_prompt

Note rlogin does not send to the remote host. Therefore, you cannot
out of a program on the remote host when you are logged into the
remote host with rlogin.
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If You Get Unexpected Results after Logging into a
Remote Host

The values set in the remote host’s /etc/profile file (for sh users) or /etc/csh.login
file (for csh users) may not match those you are accustomed to on your local host. For
example, the terminal type or erase character on the remote host may be different from
what you have set up on your local host. Therefore, you may get unexpected results while
working on the remote host.

To set values on the remote host to match the values you are accustomed to on the local
host, create or edit your own $HOME/ . profile file (if you use sh) or $HOME/ . Togin file
(if you use csh) on the remote host. An easy way to do this is to copy your local
$HOME/.profile file or $HOME/.T0gi n file to your home directory on the remote host.

The values in your own remote .profile file or . 10gin file take precedence over the
values in the remote host’s default /etc/profile or /etc/csh.login file.
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Logging Out of the Remote Host and Exiting rlogin

There are two ways to log out of the remote host and exit rlogin:
= Log out of the remote host as you normally would (such as with [CTRL]-(D)).

r1ogin logs you out of the remote host, disconnects from the remote host and
returns you to HP-UX on your local host, displaying:

Connection closed.
local HP-UX prompt

m At the beginning of a new line, enter:
rlogin_escape_character.

(That is, the r10g1in escape character followed by a period.)

Note rlogin does not display its escape character until you enter the period
or second character. r10gin recognizes its escape character only at the
beginning of a new line.

Example entry:

n

rlogin logs you out of the remote host, disconnects from the remote host and
returns you to HP-UX on your local host, displaying:

Closed connection.

local_HP-UX prompt
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Temporarily Returning to HP-UX on Your Local Host

From within r10gin, there are two ways to temporarily return to HP-UX on your local
host:

m Using job control, you can temporarily return to the criginal local HP-UX shell
from which you invoked r1ogin. This shell retains the environment you had set
up, any background jobs you left running, and any jobs you left suspended when
you invoked r1ogin. Job control is available if you use csh or ksh. It lets you
work on your local host as long as you need before you. return to riogin.

m Using a shell escape, you can temporarily invoke a new local HP-UX shell,
descended from the one started when you logged into your local host. A shell
escape lets you ¢xecute a single HP-UX command on your local host and
automatically return to r1ogin. Or, you can work on your local host for as long as
you need to before you return to rlogin.

Using Job Control

Using job control, you can do either of the following:
m  Temporarily suspend rlogin.

m  Temporarily suspend r10gin such that you still see output from jobs you have
running on the remote host while you work on your local host.

Note The following instructions assume that [CTRL|-(Z] is your terminal’s SUSP
character and that [CTRL]-[Y] is your terminal's DSUSP character. You
can configure these characters with the stty command, so they may be
set to something different in your terminal configuration.
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1. To temporarily suspend r10gin, at the beginning of a new line, enter:

rlogin_escape_character -

To temporarily suspend r10gin such that you still see output from remote jobs, at
the beginning of a new line, enter:

rlogin_escape_character [CTRL-(Y)
Example entries:

it

gt

You return to the original local HP-UX shell from which you invoked rlogin,
and your local host displays:

[job_number] + Stopped  rlogin remote_host

2. Enter HP-UX commands.

Your original local shell executes each command you enter.

3. When you want to return to the remote host by resuming your rlogin session, at
your local HP-UX prompt enter:

jobs
This lists the jobs you have running in the background.
4. Note the job number associated with your suspended rlogin process.

5. Atyour local HP-UX prompt, enter:

fg % rlogin_job_number
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Note If the r10gin job was listed with a plus sign ( +) following the job
number, you can enter just:

fg

at your local HP-UX prompt.

Example entry:
fg %3
This puts your r1ogin process in the foreground. Your local host displays:

rlogin remote_host

and your r10gin session resumes, returning you to the remote host.

Note To redisplay the remote host’s prompt, press [Return).

Using a Shell Escape

Using a shell escape, you can do either of the following:

=  Execute a single HP-UX command on your local host and automatically return to
rlogin,

®  Work on your local host for as long as you need to before you returnto rlegin.

Logging into a Host with rlogin 7-17



Executing a Single HP-UX Command on Your Local Host

At the beginning of a new line, enter:

rlogin_escape character! HP-UX_command

Note rlogin does not display its escape character until you enter the
exclamation mark or second character. r1ogin recognizes its escape
character only at the beginning of a new line.

Example entries:
~y

! pwd

~]

! hostname

A local HP-UX shell executes the command and returns you to the remote host,
displaying:

[Returning to remote]

Note To redisplay the remote host’s prompt, press [Return].
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Working for an Extended Time on Your Local Host

1. At the beginning of a new line, enter:

rlogin_escape_character!

Note r1ogin does not display its escape character until you enter the
exclamation mark, or second character. r10gin recognizes its escape
character only at the beginning of a new line.

Example entry:

~1

rlogin gives you a local HP-UX shell to work in, displaying;
local_HP-UX_prompt

2. Enter HP-UX commands.

The local shell executes each command you enter and then redisplays the local
HP-UX prompt.

3. Exit the local HP-UX shell as you normally would (such as with [CTRL]-[D)).

The local shell returns you to the remote host, displaying:

[Returning to remote]

Note To redisplay the remote host’s prompt, press [Return].
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Passing the rlogin Escape Character to a Remote
Program

If you are running a program on the remote host, and you want to send the program the
same character as the r10gin escape character, you can always do this as long as you do
not need to enter the character at the beginning of a new line.

However, if you need to enter the character at the beginning of a new line, you must enter
the character twice because r10gin reads the first one as its own escape character. If you
need to do this often, you may want to change the r10gin escape character.

For example, suppose that you have logged into a remote host with r1ogin, and you run
the vi editor on the remote host from within r1ogin. The current r1ogin escape character
would be a tilde (™) if you did not change it. Normally, if you wanted to capitalizc a
character at the beginning of a new line with vi, you would position the cursor at that
character and enter:

However, when you are running vi from within r1ogin, your local r1ogin interprets the
tilde (™) first, causing it not to have any effect in the remote vi. To accomplish the
capitalization at the beginning of a new line, you must enter

instead, so that r1ogin understands that you want to pass a tilde (™) to the remote host.
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Another example of when you would need to enter the riogin escape character more than
once at the beginning of a new line is if you nested a series of r10gin commands over a
chain of remote hosts. This case is illustrated below:

host C

rloginto C ————=

~. exits the rlogin running on
host A, rather than on host B

If you want to exit to host B, you must enter:

N
.

The first tilde (™) is interpreted by r1ogin on host A, while the second one is passed to
the program run from within r1ogin on host B. That program happens to be rlogin,
which responds to its exit escape sequence.

T ~. exits the rlogin running on host A
|

~~. exits the rlogin running on host B

_ |
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As a final example, if you wanted to invoke an interactive shell on host B instead of host A,
you would enter:

!W'
.

(instead of ~!) at the beginning of a new line.

Logging into a Remote Host as Someone Else

You can use r10gin to log into a remote host as someone else if you know that user’s login
name on the remote host, and either of the following two requirements are met:

m  The other user must have your local host name and local login name in a .rhosts
file in his or her home directory on the remote host, or

®  You must know that user’s password on the remote host.

Note If the remote user’s account has no password, you can use riogin to log
into the remote host as that user without meeting either of the preceding
requirements.
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1. At the HP-UX prompt, enter:
rlogin remote_host [-e character] [-7] -1 remote_login_name
where:
- remote_host is the name or alias of a host listed in. /etc/hosts.
- The brackets ([ ]) mean that the enclosed option is optional.

— character is the character you may want to change the r10gin escape
character to.

— -7 is an option that sets the character size to seven bits, with the eighth bit sct
to zero.

- remote_login_name is the login name of the remote user who you want to
log into the remote host as.

Example entries:

rlogin hpabsb -1 alan
rlogin hpabsb -7 -1 alan
rlogin hpabsb -e= -1 alan

rlogin hpabsb -e= -7 -1 alan

If the remote user has your local host name and local login name in his or her
$HOME/ . rhosts file on the remote host, then the remote host logs you in and
displays:

remote_host’s_login_message
remote_host_prompt

Otherwise, the remote host prompts you for the remote user’s password,
displaying:

Password:
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2. If the Password: prompt is displayed, enter the remote user’s password.
The remote host logs you in and displays:
remote_host’s_login_message

remote_host_prompt
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Giving Other Remote Users rlogin Access to Your Local
Account
You can give remote users r'10gin access to your local account by creating a .rhosts file.

Place remote users’ host names and login names in this file so that r1ogin lets them log
into your local host as you.

Caution A $HOME/ . rhosts file creates a significant security risk. Because of this,
its functionality may be disabled by the system administrator on the
remote host. If it has been disabled, your $HOME/ . rhosts file is
meaningless even if it still exists on your system. If it has not been
disabled, be sure to follow the directions in the next section, “Protecting
Your SHOME/.rhosts File.”

Your .rhosts file must be in your home directory on your local host. You can find out
what your local home directory is by entering;

Computer
echo $HOME Museum

on your local host.

Each entry you place in your . rhosts file must have the following format:

remote_host_name remote_login_name

Follow these rules when creating a . rhosts file:
m Each entry must contain a valid remote host name and remote login name.
m  Scparate the host name and login name with any number of tabs or blanks.

m  Put any comments after the login name in any entry.

Logging into a Host with rlogin 7-25



Example .rhosts File Entry
If you wanted to give user cdm on remote host Apabsc r1ogin access to your

local account, you would create a $HOME/ . rhosts file on your local host with the
following entry:

hpabsc cdm

Protecting Your .rhosts File

It is important to protect your . rhosts file and your local home directory to prevent
unauthorized users from gaining r10gin access to your local account. Only you should be
able to create a . rhosts file in your home directory and write entries to it. To do this:

1. Insure that your .rhosts file is owned by you, the user.

2. Use the HP-UX chmod command to protect your . rhosts file with 0400
-r— — — —) permission.

3. Use the HP-UX chmod command to protect your local home directory so that no

one else can read it or write to it. For example, you should protect your local home
directory with at least 0711 (-rwx —x —x) permission.

Note If you have mounted your home directory remotely via NFS, everyone
must be able to read the . rhosts file. This means that the . rhosts file
must be in mode 0444, Otherwise, remshd and rlogind, which run as
root, will be unable to read .rhosts. g
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Using rlogin’s “Shorthand” Syntax

If your local host is configured properly, you can enter an r10gin command line without
the r1ogin command. That is, an r'10gin command line can start with the name of a
remote host, omitting the v10gin command.

You can use this shorthand syntax only under these conditions:

®  You add the path /usr/hosts to your command search path in your .10gin,
.cshre, or .profile file. Which file contains your $PATH variable depends on
which shell you use.

m The super-user or node manager has linked /usr/bin/remsh to
/usr/hosts/host, where host is the name or alias of a remote host (listed in
/etc/hosts) on which you want to execute a command.

Note remsh knows whether you mean to invoke r10gin or remsh by parsing
what you give on the command line.

To find out which hosts you can use r10gin’s shorthand syntax for, list the contents of the
directory /usr/hosts.
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Transferring Files with ftp

With ftp, you can transfer files among HP-UX, UNIX, and non-UNIX network hosts that
support ARPA Services. ftp is the file transfer program that uses the ARPA standard File
Transfer Protocol (ftp).

ftp is based on a client-server model. The client issues commands to the server over the
control connection that tells the server to send files, receive files, perform remote directory
manipulations, or set file transfer options. The data connection is then used for transferring
files and data. The ftp program is the client in Figure 8-1.

control
CLIENT data SERVER
ftp FTP server
{ocal) {remote)

Figure 8-1. ftp Client-Server Model
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Chapter Overview

The topics covered in this chapter include the following:
m Performing a Simple ftp Session.
m  Establishing ftp Connections.
m Performing Directory Operations.
w Setting Transfer Type.
w Transferring Files.
m  Changing Your Local ftp Settings.
m Sectting Up Automatic Remote Login for ftp.
m Using Anonymous ftp.
m Using ftp with Redirected Input.
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Performing a Simple ftp Session

A simple ftp session involves four basic steps:
= Invoking ftp and making a connection to a remote host.
m  Logging into a remote host.
m Performing ftp commands.

m Disconnecting and quitting an ftp session.
The following example is a simple introduction to ftp.

Example of a Simple ftp Session

David has a file named report.data on the host named saturn. He wants to use ftp to
copy the file to the local system.

Invoking and making a connection to a remote host

$ ftp saturn

At his HP-UX command prompt, David invokes the ftp client program, ftp. He supplies,
as a command argument, the host name to which he is connecting.

Connected to saturn.hp.com
220 saturn.hp.com FTP server ready.

The ftp response indicates that the connection to the remote host is established. The first
line is printed by the ftp program. The second line, beginning with 220, is the message
from the ftp server on the remote host saturn telling David it is ready for ftp operations.

In general, lines that begin with a three digit number are messages from the remote host.
Any other lines are messages from the ftp client program.
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Logging into a remote host

Name (saturn:david):

After the connection is established, David must log into the host saturn. He receives a
prompt for his password.

331 Password required for david.
Password:

At the prompt, David types his password for the remote login. For security reasons, ftp
does not echo this password.

230 User david logged in.
Remote system type is UNIX.
Using binary mode to transfer files.

These responses are received from saturn. They let David know he has successfully logged
into the remote host. Now David can enter ftp commands at the ftp> prompt.

Performing an ftp command

ftp> get report.data

This command initiates a transfer of the file from David’s home directory on saturn to his
local system. By default, it will put the file in the directory from which he invoked ftp and
will give it the same name it had on the remote system.

200 PORT command successful.

150 Opening BINARY mode data connection for report.data (3737 by
tes).

You will see these messages before any data is transferred. saturn has opened the data
connection, meaning that it is starting to send the file, and is sending 3737 bytcs of data.

226 Transfer complete.

This message indicates that the file transfer from saturn is complete.

8-4 Performing a Simple ftp Session




3737 bytes received in 0.05 seconds (80.95 Kbytes/s)

The ftp program gives the file size and transfer rate.

Disconnecting and quitting an ftp session

ftp> quit
221 Goodbye.

Since David is finished with the file transfer, he enters the quit command. This
disconnects him from saturn and exits the program. A response follows, acknowledging
the disconnection from saturn,

$

David is back at his local HP-UX prompt. He can now work on his new file, report .data.

In general, you can apply the following structure when using ftp for file transfers:
» Establish an ftp connection with a remote host.

m Perform any local or remote directory operations. In particular, establish remote
and local working directories.

= Set the file transfer type.

m Transfer files with the get and put commands.
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Obtaining Help

You can either list the ftp commands or get information about a specific ftp command
using ftp’s he1p(?) command.

Example 1

To see a listing of the ftp commands, type ? at the ftp prompt.
ftp> 2

Example 2

To get information about the open command, type ? and the open command at the ftp
prompt.

7 -

ftp> 2 open
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Establishing ftp Connections

In the simple example that follows, ftp establishes a connection to a remote host. An ftp
session may involve file transfers among multiple hosts. Use the open and close
commands to connect to and disconnect from remote hosts.

In the following example, David retrieves a file from the host named earth, then sends it to
the host named mars.

Example of Establishing ftp Connections

$ ftp

David can start ftp without giving the name of the remote host. He must then establish the
connection explicitly.

ftp> open earth
Connected to earth.hp.com.

David makes a connection using the open command. The message looks like David had
specified the host when he invoked ftp.

220 earth.hp.com ftp server ready.
Name (earth:david): dsmith

331 Password required for dsmith.
Password:

230 User dsmith Togged in.

Remote system type is UNIX.

Using binary mode to transfer files.

Again, after the connection is established, David is given the ftp login prompt. He supplies
the remote user name since it differs from the default, and his password.

ftp> get schedule

David retrieves a file named schedule.
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200 PORT command okay.
150 Opening BINARY mode data connection for schedule (7474 bytes

226 Transfer complete.

7474 bytes received in 0.14 seconds (52.98 Kbytes/s)
ftp> close

221 Goodbye.

David is done getting files from earth, so he closes the connection. The c1ose command
disconnects David from earth, but does not terminate the ftp session.

ftp> open mars
Connected to mars.hp.com.
220 mars.hp.com ftp server ready.

David initiates another connection, this time to the host named mars,

Name (mars:david):

331 Password required for david.
Password:

230 User david logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

David’s user name on mar's is the same as his local user name. He simply pressed at
the name prompt to choose the default name.

ftp> put schedule

David uses the put command to send a file to the remote system.

200 PORT command successful.

150 Opening BINARY mode data connection for schedule.
226 Transfer complete.

7474 bytes sent in 0.25 seconds (29.31 Kbytes/s)
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David sees the same sort of message as he did using the get command. With put, the
remote host has no idea how big the file is, so it does not give the file size. The ftp program
on the local system gives the size and transfer rate for the put.

ftp> close
221 Goodbye.

David is finished sending files to this host, so he closes the connection.
ftp> quit
David is through transferring files, so he quits ftp with the quit command.

$

David is back to his local shell prompt.
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Performing Directory Operations

ftp provides features that allow you to perform certain manipulations of the remote file
system. You can change your current working directory, delete and rename files, and
create, rename, and delete directories on the remote system.

Table 8-1 lists commands that allow you to work with the remote file system. These
operations affect files and directories on the remote system, not the local system.

Table 8-1. ftp Commands That Perform Directory Operations

Command Function
cd directory Change the remote working directory.
pwd Print the remote working directory.

nlist [directory] | Show an abbreviated listing of a remote directory. If the remote
directory is not specified, list the remote working directory.

dir[directory ] Show an extended listing of a remote directory. If the remote
1s [ directory | directory is not specified, list the remote working directory.
delete file Remove a remote file or, if it is empty, a remote directory.
rename from to Change the name of or move a remote file or directory.
mkdi r directory Create a directory on the remote host.
rmdi r directory Delete a remote directory if it is empty.

You can also work with the local file system via these commands.
1cd directory Change the local working directory.
! [command | Execute command on the local system. If no command is

specified, escape to a local interactive shell.
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Example for Performing Directory Operations

In this example, Tom uses these commands before transferring a file.

$ ftp venus

Connected to venus.

220 venus ftp server ready.

Name (venus:tom):

331 Password required for tom.
Password:

230 User tom logged in.

Remote system type is UNIX.

Using binary mode to transfer files.
ftp> dir

200 PORT command successful.

150 Opening ASCII mode data connection for /bin/ls.

total 356

-rw-rw-rw- 1 tom other 124607 May 3 12:18 projectl
-rw-rw-rw- 1 tom other 17801 May 3 16:32 project2
-rw-rw-rw- 1 tom other 6089 May 1 15:54 report.data
-rw-rw-rw- 1 tom other 17124 May 1 15:54 today.list
drwxrwxrwx 2 tom other 24 May 3 16:32 tom

226 Transfer complete.

Upon logging into the remote host, Tom examines his home directory. Using the dir
command, he sees a detailed listing of the files and directories on the remote host. This

listing is the same as if he were logged in on the remote host and entered the command
1s -1.

ftp> nlist

200 PORT command successful.

150 Opening ASCII mode data connection for file 1ist.
projectl

project?2

report.data

today.list

tom

226 Transfer complete.

The nlist command returns only the names of the files and directories on the remote host.
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ftp> mkdir work

257 MKD command successful.

ftp> dir
200 PORT command successful.
150 Opening ASCII mode data connection for /bin/ls.

“TW-TW-TW- 1 tom other 124607 May 3 12:18 projectl
-TW-TW-Trw- 1 tom other 17801 May 3 16:32 project2
~TW-TW-Trw- 1 tom other 6089 May 1 15:54
report.data

~TW-TW-TW- 1 tom other 17124 May 1 15:54
today.list

drwxrwxrwx 2 tom other 24 May 3 16:32 tom
drwxrwxrwx 2 tom other 24 May 8 07:09 work

226 Transfer complete.

Tom creates the directory work within his home directory. An extended directory listing
with the dir command confirms the presence of the new directory. Tom now wants to move
the two files, projectl and project?, into this new subdirectory. He does this with the
rename command.

ftp> rename projectl work/project]
350 File exists, ready for destination name.
250 RNTO command successful.

ftp> rename project? work/project2
350 File exists, ready for destination name.
250 RNTO command successful.

ftp> dir
200 PORT command successful.
150 Opening ASCII data mode connection for /bin/ls.

total 50

-IW-TrW-Trw- 1 tom other 6089 May 1 15:54 report.da
ta

—TW-TW-TW- 1 tom other 17124 May 1 15:54 today.lis
t

drwxrwxrwx 2 tom other 24 May 3 16:32 tom
drwxrwxrwx 2 tom other 1024 May 8 07:09 work

226 Transfer complete.
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A directory listing shows that the files were moved elsewhere.

ftp> cd work

250 CWD command successful.

Tom makes work the current remote directory.

ftp>
257 "/users/other/tom/work" is current directory.

Printing the remote working directory shows that the cd command was successful.

ftp> dir
200 PORT command successful.,
150 Opening ASCII mode data connection for /bin/ls.

total 308
~IW-rw-rw- 1 tom other 124607 May 3 12:18 projectl
-TW-rw-rw- 1 tom other 17801 May 3 16:32 project?

226 Transfer complete.

The directory listing shows the files that Tom renamed earlier,

ftp> lcd /tmp

Local directory now /tmp

ftp> ! pwd
/tmp

Tom changes his local working directory to / tmp. To confirm this, he executes a pwd
command on his local system using the shell escape command.

ftp> get projectl

200 PORT command successful.

150 Opening BINARY mode data connection for projectl (124607
bytes).

226 Transfer complete.

124607 bytes received in 1.90 seconds (64.19 Kbytes/s)
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ftp> get project2

200 PORT command successful.

150 Opening BINARY mode data connection for project2 (17801
bytes).

226 Transfer complete.

17801 bytes received in 0.38 seconds (45.81 Kbytes/s)

Tom retrieves the files from the remote system. Now he wants to remove both files and the
work subdirectory from the remote system.

ftp> delete projectl

250 DELE command successful.

ftp> delete project?

250 DELE command successful.

Here he deletes the two files.

ftp> ¢d ..

250 CWD command successful.

ftp> pwd

257 "/users/other/tom" is current directory.

Tom returns to his home directory on the remote system.

ftp> rmdir work

250 RMD command successful.

remove the directory.

ftp> quit
221 Goodbye.

Tom deletes the empty subdirectory. Note that he could have used the delete command to !
| 2
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Setting Transfer Type

When you transfer files with ftp, you can use either binary or ascii transfer type. The
default depends on whether ftp can determine if the remote system is running UNIX.

If ftp determines that the remote system is running UNIX it sets the default to binary.
Binary transfers can be used for any kind of files, and are usually faster than ascii transfers.

If ftp determines that the remote system is not running UNIX, or if ftp cannot determine
whether the remote system is running UNIX, it sets the default (o ascii. Ascii transfers can
be used only for files that contain printable characters.

To change the default, issue either the binary or ascii command.

Caution You cannot transfer binary files in ascii mode; the protocol will cause
data corruption. Always use binary transfer type to transfer non-ASCII
files.

Example for Setting Transfer Type

In this example, Bob transfers a large file using binary mode first and then ascii mode. ftp
determines that the remote system is running UNIX and sets the default transfer mode to
binary, as noted in the last line of the response.

$ fip planetx

Connected to planetx.hp.com.

220 planetx.cnd.hp.com FTP server ready.
Name (planetx:bob): hob

Password (planetx:bob):

331 Password required for bob.

Password:

230 User bob logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

Transferring Files with ftp 8-15



ftp> status

Connected to planetx.hp.com.

No proxy connection.

Mode: stream; Type: binary; Form: non-print; Structure: file
Verbose: on; Bell: off; Prompting: on; Globbing: on

Store unique: off; Receive unique: off

Case: off; CR stripping: on

Ntrans: off

Nmap: off

Hash mark printing: off; Use of PORT cmds: on

To display the default transfer type, Bob types a status command. The transfer type
(binary) is displayed in the response.

ftp> get /etc/hosts ./hosts

200 PORT command successful.

150 Opening BINARY mode data connection for /etc/hosts (994139
bytes).

226 Transfer complete.

994139 bytes received in 7.02 seconds (138.24 Kbytes/s)

Next Bob transfers a large file, /etc/hosts, to the file . /hosts in his local directory.

ftp> ascii
200 Type set to A.

Now he changes the transfer type with the as¢ii command..

ftp> status

Connected to planetx.hp.com.

No proxy connection.

Mode: stream; Type: ascii; Form: non-print; Structure: file
Verbose: on; Bell: off; Prompting: on; Globbing: on

Store unique: off; Receive unique: off

Case: off; CR stripping: on

Ntrans: off

Nmap: off

Hash mark printing: off; Use of PORT cmds: on
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To illustrate the change in transfer type, Bob types the status command

ftp> get /etc/hosts ./hosts

200 PORT command successful.

150 Opening ASCII mode data connection for /etc/hosts (994139
bytes).

226 Transfer complete.

1011890 bytes received in 11.75 seconds (85.99 Kbytes/s)

Bob performs the same file transfer as before but this time using the ascii transfer type.
Note that the time and rate for the ascii transfer is slower than for the earlier binary
transfer.

After the transfer, ftp reports that the file has more bytes than it did before the transfer.
This is because the ascii transfer type requires translation of carriage returns, forcing the
server to send two characters for each carriage return in the file.

ftp> binary
200 Type set to I. Computer

- Museum

Bob now restores the transfer type to binary with the binary command, and illustrates the
change with the status command. Then he ends the session.

ftp> status

Connected to planetx.hp.com.

No proxy connection.

Mode: stream; Type: binary; Form: non-print; Structure: file
Verbose: on; Bell: off; Prompting: on; Globbing: on

Store unique: off; Receive unique: off

Case: off; CR stripping: on

Ntrans: off

Nmap: off

Hash mark printing: off; Use of PORT cmds: on

ftp> gquit
221 Goodbye.
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Transferring Files

The ftp commands in Table 8-2 let you copy files to and from the remote host.

Table 8-2. ftp Commands for Transferring Files

Command

Description

get remote-file | local-file |

Copy remote-file to local-file. If local-file is
unspecified, ftp uses the specified remote-file
name as the local-file name. If local-file is
specified as “-”, the remote file is copied to
standard output.

-mget remote-files

Copy remote-files to the local system.

put local-file [ remote-file |

Copy local-file to remote-file. If remote-file is
unspecified, ftp assigns the local-file name to the
remote-file name.

mput local-files

Copy local-files from the local system to the
remote system. The remote files have the same
name as the local files.

Example for Transferring Files

In this example, Lisa uses these commands to copy files from the remote host mercury.

$ ftp mercury

Connected to mercury.hp.com.

220 mercury.hp.com FTP server ready.
Name (mercury:lisag): lisa

331 Password required for lisa.

Password:

230 User lisa Togged in.
Remote system type is UNIX.
Using binary mode to transfer files.

Lisa first examines the files in her remote directory with the dir command.
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ftp> dir

200 PORT command successful.

150 Opening ASCII mode data connection for /bin/ls.
-TW-TW-Trw- 1 1lisa other 227 May 8 08:35 checklis

~TW=TW-TW- 1 1lisa other 12556 May 8 08:35 marketing
- TWXTr=-XT-X 1 1lisa other 24730 May 8 08:14 may.1
-TWXTr-Xr-X 1 lisa other 22257 May 8 08:14 may.2
-TWXr-Xr-x 1 1lisa other 27203 May 8 08:14 may.3
-TWXr=XT-X 1 Tisa other 34622 May 8 08:11 may.4

- YWXr=-Xr-X 1 Tisa other 19784 May 8 08:10 may.5
drwxrwxrwx 2 lisa other 24 May 8 08:14 meetings
drwxrwxrwx 2 lisa other 24 May 8 08:10 payroll

226 Transfer complete.

ftp> get checklist -

200 PORT command successful.

150 Opening BINARY mode data connection for checklist
(227 bytes).

==== Checklist for Tuesday ====
* 8:30am - Meet with Tom and Dennis about required
project deliverables.
* Schedule a lunch with Elizabeth
* 4:00pm -~ Talk with Bob and Sue about schedule
for manuals.

226 Transfer complete.
227 bytes received in 0.10 seconds (2.12 Kbytes/s)

Lisa copies the remote file check1i st to standard output. Notice that the contents of the
file appear between the lines of output from the server.

ftp> heckli uesda
200 PORT command successful.
150 Opening BINARY mode data connection for checklist (227 bytes

226 Transfer complete.
227 bytes received in 0.01 seconds (17.19 Kbytes/s)
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Using the get command, Lisa copies the remote file check1ist to a local file named
tuesday. She confirms the transfer with a directory listing on the local system performed
with the shell escape command.

ftp> ! 1s -

total 322

-rW-Tr--r-- 1 1isag other 22257 May 8 08:38 july.l
-rw-r--r-- 1 lisag other 34622 May 8 08:38 july.2
~TW-T--T-- 1 lisag other 16529 May 8 08:35 june.l
-rW-r--r-- 1 Tisag other 49587 May 8 08:35 june.2
-rW-r--r-- 1 lisag other 33058 May 8 08:35 june.3
-TrW-r--r-- 1 Tisag other 227 May 8 08:56 tuesday
ftp> binary

200 Type set to I.

Lisa now copies files to the remote host.

ftp> mput july*

mput july.1? y

200 PORT command successful.

150 Opening BINARY mode data connection for july.l.
226 Transfer complete.

22257 bytes sent in 0.53 seconds (40.72 Kbytes/s)
mput july.2? y

200 PORT command successful.

150 Opening BINARY mode data connection for july.2.
226 Transfer complete.

34622 bytes sent in 0.58 seconds (58.57 Kbytes/s)

The mput command allows Lisa to specify several files to copy to the remote host. Since
interactive mode is enabled by default, she is asked to confirm each file before it is !
transferred. (See the “Local Settings” section of this chapter.)

ftp> prompt

Interactive mode off.

The prompt command disables this interactive prompting, Now an mput command will .
proceed without interruption.
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ftp> mput june*

200 PORT command successful.

150 Opening BINARY mode data connection for june.l.
226 Transfer complete.

16529 bytes sent in 0.46 seconds (35.38 Kbytes/s)
200 PORT command successful.

150 Opening BINARY mode data connection for june.2.
226 Transfer complete.

49587 bytes sent in 0.71 seconds (67.86 Khytes/s)
200 PORT command successful.

150 Opening BINARY mode data connection for june.3.
226 Transfer complete.

33058 bytes sent in 0.47 seconds (68.88 Kbytes/s)

ftp> dir
200 PORT command successful.
150 Opening ASCII mode data connection for /bin/ls.

-rW-rw-rw- 1 Tisa other 227 May 8 08:35 checklist
“rW-rw-Trw- 1 Tisa other 22257 May 8 08:45 july.l
-TW-TW-Iw- 1 Tisa other 34622 May 8 08:45 july.2
-I'W-TrW-rw- 1 1isa other 16529 May 8 08:45 june.l
-rW-TW-rw- 1 1isa other 49587 May 8 08:45 june.?
-TrW-rw-rw- 1 lisa other 33058 May 8 08:45 june.3
-TrW-TW-rw- 1 lisa other 12556 May 8 08:35 marketing
-rwxr-xr-x 1 1isa other 24730 May 8 08:14 may.1
-rWXr-Xr-x 1 Tisa other 22257 May 8 08:14 may.2
~FWXr-XTr=X 1 1lisa other 27203 May 8 08:14 may.3
-rwxr-xr-x 1 lisa other 34622 May 8 08:11 may.4
-rwXr-xr-x 1 lisa other 19784 May 8 08:10 may.5
drwxrwxrwx 2 lisa other 24 May 8 08:14 meetings
drwxrwxrwx 2 lisa other 24 May 8 08:10 payroll

226 Transfer complete.

Note that files transferred with the mput command retain their same names on the remote
system.
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ftp> mget may*
200 PORT command successful.
150 Opening BINARY mode data

226 Transfer complete.

24730 bytes received in 0.17
200 PORT command successful.
150 Opening BINARY mode data

226 Transfer complete.

22257 bytes received in 0.23
200 PORT command successful.
150 Opening BINARY mode data

226 Transfer complete.

27203 bytes received in 0.28
200 PORT command successful.
150 Opening BINARY mode data

226 Transfer complete.

34622 bytes received in 0.31
200 PORT command successful.
150 Opening BINARY mode data

226 Transfer complete.
19784 bytes received in 0.22

connection for may.l (24730 bytes).

seconds (138.01 Kbytes/s)

connection for may.2 (22257 bytes).

seconds (95.11 Kbytes/s)

connection for may.3 (27203 bytes).

seconds (96.18 Kbytes/s)

connection for may.4 (34622 bytes).

seconds (107.47 Kbytes/s)

connection for may.5 (19784 bytes).

seconds (87.99 Kbytes/s)

Lisa copies several files from the remote system to the local system with the mget
command. Since she turned off interactive mode earlier, she is not asked to confirm cach

transfer.
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ftp> get marketing /tmp/marketing

200 PORT command successful.
150 Opening BINARY mode data connection for marketing (12556

bytes).

226 Transfer complete.

12556 bytes received in 0.11 seconds (113.78 Kbytes/s)

Lisa copies the remote file marketing to the local file /tmp/marketing. Note that

absolute path names are preserved for local file names.

ftp> ! 1s -

-TW-T--r-- 1
-rw-r--r-- 1
-rW-r--r-- 1
-rW-r--r-- 1
-rw-r--r-- 1
-rW-r--r-- 1
-TW-Tr--r-- 1
~-rW-r--r-- 1
-rW-r--r-- 1
~TW-T--r-- 1
-TW-T-=r=-- 1

lisag
lisag
lisag
lisag
lisag
lisag
1isag
lisag
lisag
lisag
Tisag

226 Transfer complete.

other
other
other
other
other
other
other
other
other
other
other

ftp> 1 1s -1 /tmp/marketing

-rW-r--r- 1
ting

lisag

226 Transfer complete.

Lisa sees the results of the file transfers by looking at the local directory entries.

ftp> guit
221 Goodbye.

other

22257
34622
16529
49587
33058
24730
22257
27203
34622
19784

227

12556

May
May
May
May
May
May
May
May
May
May
May

May

o 00000 M™

08:
08:

08

08

08:

38
38

:35
08:
:35
08:
08:
08:
08:
08:
08:

35

57
57
57
57
57
56

58

Jjuly.
july.
june.
Jjune.
Jjune.
may.1
may.2
may.3
may.4
may.5
tuesday

WM N

/tmp/marke
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Changing Your Local ftp Settings

ftp has interactive commands and options that help during file transfers. The most
common commands and options are explained in Table 8-3 and Table 8-4. For more
information on ftp commands and options, see Ttp in Section 1 of the HP-UX Reference.

Table 8-3. ftp Commands Used For Changing Local Settings

Command Description

bell When bel1l is on, a bell sounds after each file transfer. Enter the bel]
command at the ftp> prompt to turn the bel1 setting on or off.

glob When globbing is on, ftp expands csh metacharacters in file and
directory names.

csh Metacharacters Supported by ftp

Character Substitution for:

* any string, including a null string

? any single character

i any of the enclosed characters

your home directory

~login_nam | login_name’s home directory
e

{,} any of the enclosed character strings separated by
commas

When you use ftp commands dir, 1s, and n11ist, metacharacters
are always expanded.

When you use ftp commands mdelete, mdir, mget, mls, and mput,
you must turn globbing on to expand metacharacters.

hash When hash is on, a hash (#) mark is displayed for each block of 1024
bytes transferred. Enter the hash command at the ftp> prompt to
turn the hash setting on or off.
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Command Description

prompt When prompt is on, interactive prompting accurs during multiple file
transfers, allowing you to selectively transfer files. When prompt is
off, ftp transfers all specified files. Enter the prompt command at the
ftp> prompt to turn the prompt setting on or off.

verbose When verbose is on, ftp displays responses from the server host.

When verbose is on and a file transfer completes, ftp reports
information about the efficiency of the transfer. Enter the verbose
command at the ftp> prompt to turn the verbose setting on or off.

You can invoke ftp with certain options to change local settings. These options are
described in Table 8-4.

Table 8-4. ftp Options Used For Changing L.ocal Settings

Description

Disables interactive prompting during multiple file transfers (see
prompt command). By default, prompting is on when you do not
specify this option.

Disables file name globbing (see g10b cominand). By default,
globbing is on when you do not specify this option.

You can display the status of your local ftp settings by entering status at the ftp>
prompt. The display shows the activated commands as well as the file transfer type and

remote host.
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Example for Changing Local Settings

This example shows a simple ftp session in which the user, Dennis, modifies some local
settings before transferring files. Note the use of the hash and verbose commands.

$ ftp neptune

Connected to neptune.hp.com.

220 neptune.hp.com FTP server ready.
Name (neptune:dennis): dennis

331 Password required for dennis.
Password:

230 User dennis logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

ftp> cd work

250 CWD command successful.

Dennis set his remote working directory to the work subdirectory that was in his home
directory. He verifies this with the pwd command.

ftp> ! pwd

/users/other/dennis

Dennis verifies his local working directory with a pwd command in the shell escape.

ftp> dir

200 PORT command successful.

150 Opening ASCII mode data connection for /bin/1s

STW-TW-TW- 1 dennis other 124607 May 3 12:15 projectl

~TW-TW-TW- 1 dennis other 17801 May 3 12:14 project2

226 Transfer complete.

This is the directory listing of the current remote working directory. By default, ftp
displays the output from the remote server (the lines beginning with three digit numbers).
By default, this output is printed every time data is transferred.
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ftp> verbose

Verbose mode off.

When verbose mode is off, the output from the server is not displayed. Dennis
demonstrates this by issuing another dir command.

ftp> dir
~TW-TW-TW- 1 dennis other 124607 May 3 12:15 projectl

-rwW-rw-rw- 1 dennis other 17801 May 3 12:14 project?2

ftp> get projectl

When the file transfer occurs, Dennis does not see output from the server on neptune, nor
any statistics about the file transfer. He knows the transfer is done when he sees the ftp
prompt. Now he sets the transfer type to ascii. Since verbose mode is off, Dennis does not
sec a response from the remote server.

ftp> ascii

ftp> hash
Hash mark printing on (1024 bytes/hash mark).

Dennis enables hash mark printing. Now he can monitor the progress of file transfers. He
demonstrates this with the next transfer.

ftp> get project?

FRAHAEAARARAARAHA
ftp> status

Connected to neptune.hp.com.

No proxy connection.

Mode: stream; Type: ascii; Form: non-print; Structure: file
Verbose: off; Bell: off; Prompting: on; Globbing: on

Store unique: off; Receive unique: off

Case: off; CR stripping: on

Ntrans: off
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Nmap: off
Hash mark printing: on; Use of PORT cmds: on

Dennis checks his local settings with the status command. The response shows Dennis
that verbose is off and hash mark printing is on.

ftp> quit

Setting Up Automatic Remote Login for ftp

You can create a file named . netrc that lets ftp log you into a remote host automatically.
You place remote login names and passwords in this file so that ftp does not prompt you
for these. This feature can be useful for programs that need to perform ftp operations
unattended. The .netrc file also allows you to specify a default login sequence and to
define ftp macros. For more information, see netrc in Section 4 of the HP-UX Reference.

Caution Having a .netrc file containing passwords is a serious security risk.
Passwords in this file are unencrypted. Be sure to follow the directions in
the next section, “Protecting Your .netrc File.”

Your .netrc file must be in your home directory on your local host. You can find out what
your home directory is by entering:

echo $HOME

Each entry you place in your .netrc file must have the following format (on one line):

machine host_name login login name password password

For example, suppose you want ftp to automatically log into the host neptune as user
michelle with the password uptown.
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The .netrc entry would look like this:

machine neptune login michelle password uptown

Follow these rules when creating a .netrec file:

s Fach entry must contain a valid remote host name and remote login name. A
remote password is optional. Valid remote host names are listed in the
/etc/hosts file on your local host.

® Separate each word in an entry with tabs, commas or blanks.

s Follow each remote host name with only one remote login name and one remote
password.

Protecting Your .netrc File

It is important to protect your .netrc file and your home directory to prevent
unauthorized users from gaining access to the remote hosts and accounts in your .netrc
file. To do so:

1. Ensure that your . netrc file is owned by you, the user.

2. Use the HP-UX chmod command to protect your . netrc file with 0400
-r— — — —) permission.

3. Use the HP-UX chmod command to protect your home directory so that no onc
else can read it or write to it. For example, you should protect your home
directory with at least 0711 (-rwx—x —x) permission.

To automatically log into a remote host once your .netrc file is set up, just invoke ftp and
open a connection to the remote host. ftp then automatically logs you into that host.
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Example of Automatic Remote Login for ftp
In this example, Bev has two entries in her $HOME/ . netrc file:

machine pluto.hp.com login bev password mystery
machine neptune.hp.com Togin john

In the following example, Bev connects to each host with ftp to show the effect of these
entries.

$ ftp

ftp> open pluto

Connected to pluto.hp.com.

220 pluto.hp.com ftp server ready.
331 Password required for bev.

230 User bev logged in.

Since Bev had an entry in her .netrc file listing a login name and password for
pluto.hp.com, she was not prompted for either. The login sequence is automatic.

ftp> close
221 Goodbye.

Bev closes this connection.

ftp> open neptune
Connected to neptune.hp.com. !
220 neptune.hp.com ftp server ready.
331 Password required for john,
Password:

230 User john logged in.

Bev connects to neptune . hp.com to show the effect of the second entry in her .netrc
file. The second entry in Bev’s .netrc file contains no password for the specified login
name john. Thus, she is prompted to enter the password for the account.

ftp> quit
221 Goodbye.
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Example of Disabling Automatic Remote Login for ftp

In the following example, Bev illustrates the use of the -n option. The -n option disables
the automatic login in the event that a user has a . netrc entry for the host to which they
are connecting,.

$ ftp -n

ftp> gpen hpcndr

Connected to pluto.hp.com.

220 pluto.hp.com ftp server ready.
Remote system type is UNIX

Using binary mode to transfer files.
ftp> user bev

331 Password required for bev.
Password:

230 User bev Togged in.

Since Bev invoked ftp with the -n option, disabling the automatic login, she was promptcd
for alogin name and password.

ftp> quit
221 Goodbye.
$
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Using Anhonymous ftp

Some remote hosts may have a public (guest or anonymous) ftp account. When you log
into this account, it becomes your effective root directory and you cannot access anything

above it.

The minimally configured public ftp account contains the directories shown in Table 8-5.

Table 8-5. Directories in Minimally Configured Anonymous ftp

Directory Description

bin This directory contains a copy of the 1s program to support ftp’s dir,
1s, and n1i st commands.

etc This directory contains a copy of the files passwd and group. Thesc
files must be present for ftp’sdir, 1s,nlist

pub Users can place files in this directory for public access. For example,
this directory might contain announcements, requests for comment, or
host tables.
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Example for Using Anonymous ftp

To login to a remote host that is configured for anonymous ftp, simply login with the user
name anonymous or ftp. Enter your local user identification as the remote password.

The following example illustrates a user, Lenise, logging into a host which is configured for
anonymous ftp.

$ ftp jupiter
Connected to jupiter.
220 jupiter ftp server ready.

Name (jupiter:lenise): anonymous

The login name for the anonymous ftp account is either ftp or anonymous. Lenise
chooses the login name anonymous.

331 Guest login ok, send ident as password.
Password:

As usual, the password Lenise enters is not echoed. However, she typed 1enise@saturn
for the password, specifying her local user and host names.

230 Guest login ok, access restrictions apply.
ftp>

Lenise is now ready to perform ftp operations as she would in a normal ftp session. The
only difference is that she is restricted to the anonymous ftp directory structure on the
remote host jupiter.
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Using ftp with Redirected Input

It is common to run f tp within shell scripts or as a background process. When ftp is used
in this way, its commands must come from a source other than a keyboard (for example,
from a file). This section describes the two command line options which should be used
when invoking ftp in such a fashion. It also shows an example using ftp within a shell

script.

There are two command line options you should use when invoking ftp with redirected
input. They are described in Table 8-6.

Table 8-6. ftp Command Line Options

Option Effect

-n This option disables automatic login (as set up by a $HOME/ .netrc
file) and prompting for user name and password. Use of this option is
illustrated in the previous section, “Setting Up Automatic Remote
Login for ftp.”

-v This option turns on verbose output. If you invoke ftp with its input

redirected from any source other than the terminal, ftp turns off
verbose output. This option is useful when you want to run ftp with
redirected input, and you would like the output to include the
responses from the remote server.
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Example for Running ftp From a Shell Script

In this example, Phil wants to run ftp from a shell script. To do so, he uses the “here
document” feature of the Bourne shell and uses both the -n and -v options.

With the -n option, ftp does not prompt the user for a login name and password. Phil
must supply both of these with the user command. With the -v option, ftp’s output
includes responses from the remote server.

The example starts with a look at Phil’s shell script:

$ cat ftp.script
#!/bin/sh
ftp -n > ftp.log <<-EOF
open mars
user ftp phil@saturn
cd pub/doc
get RFC959.Z
quit
EOF

Note that Phil uses only the -n option. Verbose output will be disabled when he runs the
script.

$ ftp.script
Phil runs the script.

$ cat ftp.log
$

After running the script, Phil examines the output that was sent to ftp.10g. The log
contains only blank lines that ftp echoed after each command was entered.
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$
#!/bin/sh
ftp -v -n > ftp.log <<-EQF
open mars
user ftp phil@saturn
cd pub/doc
get RFC959.7
quit
EOF

In order for Phil to see what happened, he changed his script to use the -v option.

$ ftp.script

$ cat ftp.log

Connected to mars.hp.com.

220 mars.hp.com ftp server ready.

331 Guest login ok, send ident as password.

230 Guest login ok, access restrictions apply.

250 CWD command successful.

200 PORT command successful.

150 Opening BINARY mode data connection for RF(C959.7 (48587
bytes).

226 Transfer complete.

48587 bytes received in 0.71 seconds (66.74 Kbytes/s)
221 Goodbye.

After Phil runs the script, the log contains the output that he would have seen if he ran ftp
interactively (excluding the commands that were “entered” via the redirected input).
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Transferring Files with rcp

With rcp, you can copy files between HP-UX or UNIX hosts on the network. rcp can
copy the contents of an entire directory. This includes all files and the contents of all
subdirectories within that directory. From your local host, you can also copy files between
two remote hosts.

rcp allows file transfers to and from other hosts only if the configuration files that this
service uses are set up properly. These files are mentioned later in this chapter.
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File Copy Concepts B

With rcp you can copy files and directories as shown in Table 9-1.

Table 9-1. rcp Copy

From: To:

Your local host A remote host

A remote host Your local host

A remote host Another remote host

These scenarios can be represented by the initiator/producer/consumer model.

In any rcp operation, there may be up to three hosts involved: an initiator, a producer and a
consumer.

® The initiator is your local host, the host on which you make the rcp request. It
receives requests from you and starts file copies.

s The producer is the host that the source file or directory is on. It accesses the
source file or directory and produces the data to be copied.

s The consumer is the host that the destination file or directory resides on or will
reside on. It receives the incoming data and writes it to the destination file or
directory.
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In Figure 9-1, the arrows represent data being copied from a source file to a destination
file. If host A is the initiator in each case, the location of the producer and consumer
depends on the Jocation of the source and destination files.

rcp AtoB

rcp Bto A

rcp CtoB

rcp Bto C

initilator
producer

B consumer

initiator
consumer

B producer

initiator

producer

[a}—-c]

consumer

initiator

consumer

8]

producer

Figure 9-1. Initiator/Producer/Consumer Model
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Using rcp

rcp allows you to copy files to or from a remote host if the remote host is configured in
either of two ways.

Either:
n
=

or:

u
n

You must have an account on the remote host with the same login name as your
local login name, and

The name of your local host must be in the remote host’s /etc/hosts.equiv
file;

You must have an account on the remote host, and

The name of your local host and your local login name must be in a . rhosts file
in your home directory on the remote host.

The next section explains how to create a remote $HOME/ . rhosts file for yourself. If you
do not need to create this file, skip the next section.
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Creating a SHOME/.rhosts File on a Remote Host
If you have an account on a remote host, you can give yourself rcp access to your remote

account by creating a file named . rhosts in your remote home directory. You can find out
what your remote home directory is by entering

echo $HOME

on the remote host. You must place the name of your local host and your local login name
in the . rhosts file you create.

Caution A $HOME/ . rhosts file creates a significant security risk. Because of this,
its functionality may be disabled by the system administrator on the
remote host. If it has been disabled, your $HOME/ . rhosts file is
meaningless even if it still exists on your system. If it has not been
disabled, follow the directions in the next section, “Protecting Your
$HOME/.rhosts File.”

The entry you place in your . rhosts file must have the following format:

your_local_host’s_name your local _login_name

You can separate your _local_host’s_name and your local_login_name with any
number of tabs or spaces. Put any comments after your_local_login_name.

Example $HOME/.rhosts File Entry

If your local host’s name were hpabsa.hp.com and your local login name were cynthia, on
the remote host you would create a $HOME/ . rhosts file with the following entry:

hpabsa.hp.com cynthia
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Protecting Your SHOME/.rhosts File

It is important to protect your remote .rhosts file and home directory to prevent
unauthorized users from gaining rcp access to your remote account and host. Only you
should be able to create a .rhosts file in your remote home directory and write entries to
the file. To do so:

1. Ensure that your remote . rhosts file is owned by you, the user.

2. Use the HP-UX or UNIX chmod command to protect your remote . rhosts file
with 0400 (-r— — — —) permission.

3. Use the HP-UX or UNIX chmod command to protect your remote home
directory so that no one clse can read it or write to it. For example, you should
protect your remote home directory with at least 0711 (-rwx — x—x) permission.

Note If you have mounted your home directory remotely via NFS, everyone
must be able to read the . rhosts file. This means that the . rhosts file
must be in 0444 mode. Otherwise, remshd and r1ogind, which run as
root, will be unable to read .rhosts.
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Performing rcp Copy Operations

With rcp, you can copy from the following:
m A single local or remote file.

®  Multiple local and/or remote files.

m A single local or remote directory.

®m  Multiple local and/or remote directories.

m  Any combination of local and/or remote files and directories.
What rcp can copy o depends on what rcp is copying from. rcp can copy from ordinary

files and directories only, not special files and directories (such as /dev files). However,
rcp can copy fo special files (such as /dev files).

Caution Do not specify the same source and destination files. This can corrupt
the file’s contents.

When you copy remote files and directories, the working directory for rcp on the remote
host is your remote home directory.

In rcp file transfers you must explicitly specify the destination file or directory.

When rcp completes a copy operation, your local host redisplays its prompt.

Note Any output generated by commandsina .login, .profile,or .cshrc
file on the remote host can cause rcp errors.

The sections that follow explain all of rcp’s copy options.
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rcp From a Local Producer to a Remote Consumer

Table 9-2. rcp From a Local Producer to a Remote Consumer

Allowed
r PR Result of C
Source Destinations ult opy
A Local File A new remote file rcp creates the
destination file and copies
the source file’s contents
into the destination file.
An existing remote file rcp overwrites the
destination file’s contents
with the source file’s
contents.
An existing remote rcp copies the source file
directory into the destination
directory.
Local files An existing remote rcp copies the source
directory files into the destination
directory.
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If the destination is a link to a file, the file to which the destination is linked is overwritten,
and all links to the file remain the same.
At the HP-UX prompt, enter:

rcp local_path... remote_host:remote_path

where:

m local_path is the path relative to your local working directory or the full path
from the local root directory.

m The ellipsis (...) means that you can specify multiple local_paths.
m remote_host is the name or alias of a remote host.
= remote_path is the path relative to your remote home directory or the full path
from the remote root directory.
Example Entry:

rcp /users/alan/program mail/defects hpabsb:project
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Table 9-2. rcp From a Local Producer to Remote Consumer (Continued)

An existing remote
directory

Allowed
Source Destinations. Result of Copy
A Local Directory A new remote directory rcp creates the

destination directory and
copies the contents of the
source directory into the
destination directory.

rcp copies the source
directory

itself along with its
contents into the
destination directory. rcp
overwrites any existing
files.

Local directories

An existing remote
directory

rcp copies the source
directories themselves
along with their contents
into the destination
directory.

Any combination of local
files and
directories

An existing remote
directory

rcp copies the source
files and the source
directories themselves
along with their contents
into the destination
directory.
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At your HP-UX prompt, enter:

rcp -r local_path... remote_host:remote_path

where:
m -r (recursive option) causes rcp to copy the contents of any source directories.

m Jocal path is the path relative to your local working directory or the full path
from the local root directory.

m The ellipsis (...) means that you can specify multiple local_paths.
m remote_host is the name or alias of a remote host.
m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.
Example Entry:

rcp -r mail /users/alan/memos hpabsb:correspondence
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rcp From One or More Remote Producers to a Local Consumer

Table 9-3. rcp From one or More Remote Producers to a Local Consumer

Source

Allowed Destinations

Result of Copy

-

A remote file

A new local file

An existing local file

An existing local directory

rcp creates the
destination file and copies
the source file’s contents
into the destination file.

rcp overwrites the
destination file’s contents
with the source file’s
contents.

rcp copies the source file
into the destination
directory.

Remote files

An existing local directory

rcp copies the source
files into the destination
directory.
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If the destination is a link to a file, the file to which the destination is linked is overwritten,
and all links to the file remain the same.

At the HP-UX prompt, enter:

rcp remote_host:remote_path... local _path

where:
® remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

m The ellipsis (...) means that you can specify multiple remote_paths.

m local_path is the path relative to your local working directory or the full path
from the local root directory.

Example Entry:
rcp hpabsb:/users/alan/graphics/lTogo hpabsb:form templates

Transferring Files with rcp 9-13



Table 9-3. rep From One or More Remote Producers

to a Local Consumer (Continued)

Source

Allowed Destinations

Result of Copy

A Remote Directory

A new local directory

An existing local directory

rcp creates the
destination directory and
copies the contents of the
source directory into the
destination directory.

rcp copies the source
directory itself along with
its contents into the
destination directory. rcp

overwrites any cxisting
files.

Remote directories

An existing local directory

rcp copies the source
directories themsclves
along with their contents
into the destination
directory.

Any Combination of
Remote Files and
Directories

An existing local directory

rcp copies the source
files and the source
directories themsclves
along with their contents
into the destination

J directory.
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At the HP-UX prompt, enter:

rcp -r remote_host:remote_path. .. local_path

where:
m -r (recursive option) causes r'cp to copy the contents of any source directories.
m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

m  The ellipsis (...) means that you can specify multiple remote_paths.

m Jocal_path is the path relative to your local working directory or the full path
from the local root directory.

Example Entry:

rcp -r hpabsb:/users/alan/document hpabsb:paper textfiles
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rcp From One or More Remote Producers to a Remote Consumer

rcp allows you to copy files between two remote hosts if the remote consumer host is !
configured in either of two ways:

Either:

= You must have an account on the remote consumer host with the same login
name you have on the remote producer host, and

s The name of the remote producer host must be in the remote consumer host’s
/etc/hosts.equiv file;

or:

=  You must have an account on the remote consumer host, and

m  The name of the remote producer host and your login name on the remotc
producer host must be in a . rhosts file in your home directory on the remote
consumer host.

The remote producer must be configured as if you were copying a file from the remotc
producer to a local host. (See the previous section, “From One or More Remote Produccers g
to a Local Consumer.”)
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Table 9-4. rcp From One or More Remote Producers to a Remote Consumer

Source

Allowed Destinations

Result of Copy

A Remote File

A new remote file

An existing remote file

An existing remote
directory

rcp creates the
destination file and copics
the source file’s contents
into the destination file.

rcp overwrites the
destination file’s contents
with the source file’s
contents.

rcp copies the source lile
into the destination
directory.

Remote files

L

An existing remote
directory

rcp copies the source
files into the destination
directory.

At the HP-UX prompt, enter:

rcp remote_host:remote_path...

where:

remote_host:remote_path

m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

m The ellipsis (...) means that you can specify multiple remote_paths.

Example Entry:

rcp hpabsb:graphics/logo hpabsb:form hpabsc:templates
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Table 9-4. rcp From One or More Remote Producers
to a Remote Consumer (Continued)

Source

Allowed Destinations

Result of Copy

A Remote Directory

A new remote directory

An existing remote
directory

rcp creates the
destination directory and
copies the contents of the
source directory into the
destination dircctory.

rcp copies the source
directory itself along with
its contents into the
destination directory. rcp
overwrites any existing
files.

Remote Directories

An existing remote
directory

rcp copies the source
directories themselves
along with their contents
into the destination
directory.

Any Combination of
Remote Files and
Directories

An existing remote
directory

rcp copies the source
files and the source
directorics themselves
along with their contents
into the destination
directory.
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At the HP-UX prompt, enter:

rcp -r remote_host:remote_path... remote_host:remote_path

where:
m -r (recursive option) causes rcp to copy the contents of any source directories.
m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

m The ellipsis (...) means that you can specify multiple remote_paths.

Example Entry:

rcp -r hpabsb:document hpabsb:paper hpabsc:textfiles
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rcp From Local and Remote Producers to a Local Consumer

Table 9-5. rcp From Local and Remote Producers to a Local Consumer

Source Allowed Destinations Result of Copy
Local and remote files An existing local directory | rcp copies the source
files into the destination
directory.

At the HP-UX prompt, enter:
-rcp local_path... remote_host:remote_path... local_path

where:

m [ocal_path is the path relative to your local working directory or the full path
from the local root directory.

m The cllipses (...) mean that you can specify multiple local_paths or remote_patlis.

m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

Example Entry:

rcp modultel hpabsb:module2 /code/integration
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Table 9-5. rcp From Local and Remote Producers

to a Local Consumer (Continued)

Source

Allowed Destinations

Result of Copy

Local and remote
directories

An existing local directory

rcp copies the source
directories themselves
along with their contents
into the destination
directory.

Any Combination of
Local and Remote Files
and Directories

An existing local directory

rcp copies the source
files and the source
directories themselves
along with their contents
into the destination
directory.

At the HP-UX prompt, enter:

rcp -r local path...

where:

remote_host:remote_path... local_path

m -r (recursive option) causes rcp to copy the contents of any source directories.

m local_path is the path relative to your local working directory or the full path
from the local root directory.

m The ellipsis (...) means that you can specify multiple local_paths or

remote_paths.

m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the fuli path
from the remote root directory.

Example Entry:

rcp -r /users/alan/drawings hpabsc:charts /1ib/graphics
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rcp From Local and Remote Producers to a Remote Consumer

Table 9-6. rcp From Local and Remote Producers to a Remote Consumer

Source Allowed Destinations Result of Copy T
Local and remote files An existing remote rcp copies the source
directory files into the destination
directory.

At your HP-UX prompt, enter:

rcp local_path... remote_host:remote_path... remote_host:remote _paili

where:

m Jocal_path is the path relative to your local working directory or the full path
from the local root directory.

m The ellipses (...) mean that you can specify multiple local_paths or remote_pailis.
m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

Example Entry:

rcp logfilel hpabsb:logfile2 hpabsc:/tests/results
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Table 9-6. rcp From Local and Remote Producers
to a Remote Consumer (Continued)

Source Allowed Destinations Result of Copy
Local and Remote An existing remote rcp copies the source
Directories directory directories themselves

along with their contents
into the destination

directory.
Any Combination of An existing remote rcp copies the source
Local and Remote Files directory files and the source
and Directories directories themselves

along with their contents
into the destination
directory.

At your HP-UX prompt, enter:

rcp -r local _path... remote_host:remote_path... remote_host:remote _pa
th
where:
m -r (recursive option) causes rcp to copy the contents of any source directorics.

m Jocal_path is the path relative to your local working directory or the full path
from the local root directory.

m The ellipses (...) mean that you can specify multiple local_paths or remote_paths.
m remote_host is the name or alias of a remote host.

m remote_path is the path relative to your remote home directory or the full path
from the remote root directory.

Example Entry:

rcp -r /users/alan/reports hpabsb:article hpabsc:newsitems
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rcp’s Effect on File Attributes

rcp sets the last access time of any source files and/or directories to the time that the copy
occurs.

Table 9-7. rcp’s Etfect on File Attributes

If the destination file or directory exists, does not exist,

Then the mode is unchanged same as source filc

Owner is unchanged same as user’s

Group is unchanged same as user’s

Last access time is unchanged set to the time when

copy occurrcd

Last modification time is set to the time when set to the time when

copy occurred copy occurred

Using “Wild Card” Characters or Metacharacters with rcp

In an rcp command, a local file or directory path can contain any metacharacters that arc
allowed by the shell you are using. Metacharacters, or wild card characters, stand for a sct
of characters or character strings, and are a “shorthand” way of specifying a set of dircctory
or file names. Your local shell expands the metacharacters into the directory and file names
they match before rcp performs the copy operation.

In an rcp command, for any metacharacters in a remote file or directory path to be
expanded on the remote host, you must enclose each remote source path in single (‘) or
double (“ ) quotes. You can also escape individual metacharacters by preceding them with
a backslash (\) so that the remote host expands them.

Example Entries:
rcp -r hpabsb:"*.c" /users/alan/cprograms
rcp -r hpabsbh:\*.c /users/alan/cprograms
Remember that if the source specification includes any directories (not files only), you must

use the rcp -r syntax.

9-24 Performing rcp Copy Operations




Copying Remote Files and Directories as Someone Else
on the Remote Host

With rcp you can assume the identity of another user on a remote host under these
circumstances:

®  You know the other user’s login name on the remote host.

m  That user has your local host name and local login name in a . rhosts file in his
or her home directory on the remote host.

When you copy remote files and directories under these conditions, the working directory
for rcp on the remote host is the user’s remote home directory.

To assume the identity of another user on a remote host, you use the following syntax for a
remote file or directory:

remote_login_name@remote_host:remote_path

where:
m remote_login_name is the login name of the remote user.
m remote_host is the name or alias of a remote host.

w remote_path is the path relative to the remote user’s home directory or the full
path from the remote root directory.

Example File Syntax:

alan@hpabsb.cnd.hp.com:cprograms/modulel.c

Transferring Files with rcp 9-25



Some implementations of UNIX and carlier implementations of HP-UX require that
remote users are specified as “rhiost.ruser.” If you use this older syntax in the first remote
host that you specify in a third party transfer (r70st1 in the following example), you must
use the following form:

rcp ruserl@rhostl:pathl rhost2.ruser2:path2

since the target is interpreted by rhostl

You may encounter a problem when you try to copy two remote files to a remote target that
specifies a remote user. If the two remote source systems (rhostl and rhost2 in the
following example) each expect a different form for the remote target, the command:

rcp rhostl:pathl rhost2:path2 rhost3.ruser3:path3

will fail on one of the source systems. To avoid this problem, perform this type of transfer
using two separated commands. For example:

rcp rhostl:path rhost3.ruser3:path3

rcp rhost2:path2 ruser3@rhost3
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Giving Other Remote Users rcp Access to Your Local
Account
You can give remote users r'cp access to your local account by creating a . rhosts file.

You place remote users’ host names and login names in this file so that rcp lets them
assume your identity when copying files to or from your local hest.

Caution A $HOME/ . rhosts file creates a significant security risk. Because of this,
its functionality may be disabled by the system administrator on your
local host. If it has been disabled, your $HOME/ . rhosts file is
meaningless even if it still exists on your system. If it has not been
disabled, follow the directions in the next section, “Protecting Your
$HOME]/ rhosts File.”

Your .rhosts file must be in your home directory on your loczl host.

Each entry you place in your local . rhosts file must have the following format:
remote_host_name remote_login_name
Follow these rules when creating a . rhosts file:
m Each entry must contain a valid remote host name and remote login name.

m  Separate the host name and login name with any number of tabs or blanks.

m Put any comments after the login name in any entry.

Example $HOME/.rhosts File Entry

If your local host’s name were hpabsa. hp.com and your local login name were cynthia,
on the remote host you would create a $HOME/ . rhosts file with the following entry:

hpabsa.hp.com cynthia
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Protecting Your $SHOME/.rhosts File

It is important to protect your local . rhosts file and your local home directory to prevent
unauthorized users from gaining rcp access to your account and local host. Only you
should be able to create a . rhosts file in your home directory and write entries to it. To do
this:

1. Ensure that your . rhosts file is owned by you, the user.

2. Use the HP-UX chmod command to protect your local . rhosts file with 0400
(-r — — — —) permission.

3. Use the HP-UX chmod command to protect your local home directory so thal no
one else can read it or write to it. For example, you should protect your local home
directory with at least 0711 (-rwx —x —x) permission.

Note If you have mounted your home directory remotely via NFS, everyonc
must be able to read the .rhosts file. This means that the . rhosts filc
must be 0444 mode. Otherwise, remshd and r1ogind, which run as root,
will be unable to read .rhosts.
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Executing Commands with remsh

remsh allows you to execute commands on a remote HP-UX or UNIX host on the
network. remsh is the same command as r'sh in 4.2 BSD and later versions.

This chapter covers the following:

Setting up permission to use remsh on a remote host.
Executing commands on a remote host as yourself.

Executing commands on a remote host as someone else.
Giving other remote users remsh access to your local account.
Executing more than one remote command with remsh.
Using shell metacharacters with remsh,

Using remsh with remote commands that do not take input.

Using remsh’s “shorthand” syntax.
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Setting Up Permission to Use remsh on a Remote Host

Caution Do not use remsh to run an interactive command, such as vi or more.
With some interactive commands, remsh hangs. To run interactive
commands, log into the remote host with rlogin.

remsh allows you to execute a command on a remote host if the remote host is configurcd
in either of two ways.
Either:

®m  You must have an account on the remote host with the same login name as your
local login name.

m  The name of your local host must be in the remote host’s /etc/hosts.equiv
file.

or:
s You must have an account on the remote host.

® The name of your local host and your local login name must be in a . rhosts filc
in your home directory on the remote host.

The next section explains how to create a remote $HOME/ . rhosts file for yourself. If you
do not need to create this file, skip the next section.

For more information about remote hosts, see the hosts.equiv reference page in scction

4 of the HP-UX Reference.
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Creating a SHOME/.rhosts File on a Remote Host
If you have an account on a remote host, you can give yourself remsh access to your remote
account by creating a file named . rhosts in your remote home directory. You can find out

what your remote home directory is by entering;

echo $HOME

on the remote host. You must place the name of your local host and your local login name
in the . rhosts file you create.

Caution A $HOME/ . rhosts file creates a significant security risk. Because of this,
its functionality may be disabled by the system administrator on the
remote host. If it has been disabled, your $HOME/ . rhosts file is
meaningless even if it still exists on your system. If it has not been
disabled, follow the directions in the next section, “Protecting Your
$HOME]/.rhosts File.”

The entry you place in your . rhosts file must have the following format:

your local_host’s_name your local_login_name

You can separate your_local_host’s_name and your_local login_name with any
number of tabs or spaces. Put any comments after your_local _login_name.

Example $HOME/.rhosts File Entry

If your local host’s name were hpabsa.hp.com and your local login name were richard, on
the remote host you would create a $HOME/ . rhosts file with the following entry:

hpabsa.hp.com richard
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Protecting Your SHOME/.rhosts File

It is important to protect your remote .rhosts file and home directory to prevent
unauthorized users from gaining remsh access to your remote account and host. Only you
should be able to create a . rhosts file in your remote home directory and write entries to
the file. To protect the file:

1. Ensure that your remote .rhosts file is owned by you, the user.

2. Use the HP-UX or UNIX chmod command to protect your remote . rhosts filc
with 0400 (-r — — — —) permission.

3. Use the HP-UX or UNIX chmod command to protect your remote home
directory so that no one else can read it or write to it. For example, you should
protect your remote home directory with at least 0711 (-rwx —x-—X) permission.

Note If you have mounted your home directory remotely via NFS, everyonc
must be able to read the . rhosts file. This means that the .rhosts [ilc
must be in mode 0444. Otherwise, remshd and r10gind, which run as
root, will be unable to read .rhosts.
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Executing Commands on a Remote Host as Yourself
At your HP-UX prompt, enter:

remsh remote_host command

where remote_host is the name or alias of a remote host and command is an HP-UX or
UNIX command to execute on the remote host.

Note When you execute a command on a remote host, the working directory
for remsh on he remote host is your remote $HOME directory. remsh
passes interrupt, terminate, quit and hangup signals to the remotc
command you execute.

Example entry:
remsh hpabsb cp form form.bkp

remsh searches for the command you specify in the following remote directories in the
order shown:

1./bin
2. /usr/bin
3. /usr/contrib/bin

4. /usr/local/bin

On finding the command, remsh executes the command on the remote host and then your
local host redisplays its prompt.

Note that if you do not give any command on the remsh command line, remsh interprets
any options in the command line as r10gin options and runs r1ogin.
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Executing Commands on a Remote Host as Someone
Else

With remsh you can execute a command as another user on a remote host if that uscr has
your local host name and local login name in a .rhosts file in his or her home directory
on the remote host.

Note When you execute a command under these conditions, the working
directory for remsh on the remote host is the remote user’s home
directory.

If the remote user’s account has no password, you can use remsh to execute remotc

commands as that user without having your local host name and local login name in the
user’s $HOME/ . rhosts file.

At your HP-UX prompt, enter:

remsh remote_host -l remote login name command

where:
m remole_host is the name or alias of a remote host.

m remote_login_name is the login name of the remote user who you want to
execute the command as.

m command is a command to execute on the remote host.
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Giving Other Remote Users remsh Access to Your Local
Account

You can give remote users remsh access to your local account by creating a . rhosts file in
your local home directory. You place remote users’ host names and login names in this filc
so that remsh lets them execute commands as you on your local host. For more
information, see the hosts.equiv reference page in section 4 of the HP-UX Reference.

Caution A $HOME/ . rhosts file creates a significant security risk. Becausc of this,
its functionality may be disabled by the system administrator on the
remote host. If it has been disabled, your $HOME/ . rhosts file is
meaningless even if it still exists on your system. If it has not been
disabled, follow the directions in the next section, “Protecting Your
$HOME/.rhosts File.”

Your .rhosts file must be in your home directory on your local host. Each entry you placc
in your .rhosts file must have the following format:

remote_host_name remote_login_name
Follow these rules when creating a.rhosts file:
m Each entry must contain a valid remote host name and remote login name.

m Separate the host name and login name with any number of tabs or blanks.

m Put any comments after the login name in any entry.

Example $HOME/.rhosts File Entry

If your local host’s name were Apabsa.hp.com and your local login name were richard, on
the remote host you would create a $HOME/ . rhosts file with the following entry:

hpabsa.hp.com richard
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Protecting Your .rhosts File

It is important to protect your .rhosts file and your local home directory to prevent
unauthorized users from gaining remsh access to your local account. Only you should be

able to create a . rhosts file in your home directory and write entries to it. To protect the
file:

1. Ensure that your .rhosts file is owned by you, the user.

2. Use the HP-UX chmod command to protect your .rhosts file with 0400
-r— — — — ) permission.

3. Use the HP-UX chmod command to protect your local home directory so that no
one else can read it or write to it. For example, you should protect your local home
directory with at least 0711 (-rwx—x —x) permission.

Note If you have mounted your home directory remotely via NFS, everyone
must be able to read the . rhosts file. This means that the .rhosts filc
must be in mode 0444, Otherwise, remshd and r1ogind, which run as
root, will be unable to read .rhosts,
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Executing More Than One Remote Command with remsh

When you use remsh to execute more than one remote command, be aware that a new
remote shell executes the command(s) on each remsh command line. Therefore, when a
remote command terminates, its process attributes (such as its environment and current
working directory) disappear along with the shell that executed the command.

For example, a remote cd command executed with remsh isolates the change of working
directory to that instance of the command. A subsequent remote pwd command executed
with remsh does not reflect the previous change in the working directory.

To execute more than one remote command without losing process attributes from one
command to the next, do the following:

m  Put the commands on a single remsh command line.
m Separate the commands with semicolons (;).

735

= Enclose the string of commands in quotes (“ ) so that the remote host executes
every command. Otherwise, your local host executes any command(s) after the
first one on the command line.

You can also have the remote host execute the string of commands by preceding each
semicolon separator with a backslash (\).
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At your HP-UX prompt, enter:

remsh remote_host ‘“command;...command”

or

remsh remote_host command \;...command

where
m remote_host is the name or alias of a remote host.
m command is an HP-UX or UNIX command to execute on the remote host.

m  The ellipsis (...) means that you can specify more than one command; or
command \;

Example Entries:

remsh hpabsb "pwd; cd reports; pwd"

remsh hpabsb pwd \; cd reports \; pwd

remsh executes the commands in sequence on the remote host, and your local host
redisplays its prompt. Each remote command inherits the preceding one’s process
attributes. For example, the last pwd command in the example entries above would show
reports as the remote working directory.
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Using Shell Metacharacters with remsh

Commands can contain metacharacters to be interpreted on either the local host or the
remote host. The metacharacters you can use are those allowed by the shell you are using.

Table 10-1. Using Shell Metacharacters with remsh

To Have Metacharacters Interpreted

Do This

On Your Local Host

Specify them as you normally would for
local commands.

On a Remote Host

Enclose them in double quotes (“ 7).

stdin, stdout, and stderr for remsh

The stdin for remsh becomes the remote command’s stdin, and the stdout and stderr for
the remote command become remsh’s stdout and stderr, as illustrated in Figure 10-1.

atdin
terminal i
work:tration atdout remsh
stderr \ ] ]

stdin
J remote
T stdout command
----- slderr

On Your Local Host

On a Remote Host

Figure 10-1. stdin, stdout, and esterr for remsh
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This means that you can use metacharacters to do the following:

® Redirect a remote command’s input (stdin), output (stdotit) and diagnostic
output (stderr).

®  Pipe the output of a remote command into another remote or local command.

® Pipe the output of another remote or local command into a remote command.
For example, the command

remsh hpabsb cat remotefile >> localfile

appends the remote file remotefile to the local file localfile. In contrast the command

remsh hpabsb "cat remotefilel >> remotefile2"”

appends the remote file remotefilel to the other remote file remotefile2.

remsh hpabsb cat /tmp/broadcastmsg | wall

displays the message in the remote file broadcastmsg on all of the local host’s terminals.
In contrast, the command

remsh hpabsb “cat /tmp/broadcastmsg | wall"
displays the message in the remote file broadcastmsg on all of the remote host’s terminals.

Enclosing the metacharacters in double quotes causes the remote host, rather than the local
host, to interpret them.
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Using remsh with Remote Commands That Do Not Take
Input

remsh cannot determine if a remote command requires input. Therefore, remsh operatcs
on the assumption that all remote commands require input. This behavior can cause
problems if you use remsh to execute a remote command that does not require input. The
remsh command attempts to read input (stdin) on the local host, even though the remotc
command requires none. The three examples that follow illustrate this behavior.

Example 1:

Suppose you enter a local command while remsh is running a remote command that
requires no input. Normally the command would go into your type-ahead buffer and would
be executed as soon as the remsh command finished. Instead, remsh reads the local
command as input and the local command never executes (your local shell never gets the
command).
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Example 2:

This example involves shell scripts. Suppose you had a file named text with the following
lines in it:

first line
second line
third line

and suppose that you wrote the following shell script named test. sh
#!/bin/sh

remsh hpabsh sleep 3
grep "second"

If you executed:

test.sh < text

you would expect the shell script to find and display the line

second line

but instead the script displays nothing. This is because any command in the shell script
(including remsh) inherits stdin, which is the input file text. Therefore remsh reads the
file text as input and the following grep command never sees the file.
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Example 3 (for ksh and csh only):
Suppose you put the following command in the background:

remsh hpabsb echo hello &

Instead of secing

hello

you see the following message after you enter the next carriage return:

[1] + stopped (tty input) remsh hpabsb echo hello

The remsh in the background tries to read its stdin (your terminal input). Since the shell
does not allow background processes to read your terminal, the shell stops the background
process and notifies you.

In all three examples, to prevent such mishaps, remsh provides an option, -n, that
redirects remsh’s input from /dev/null. Whenever you use remsh to run a remotc
command that requires no input, it is good practice to invoke remsh with the -n option.

At the HP-UX prompt, enter:

remsh remote_host -n command

where remote_host is the name or alias of a remote host and command is a command
requiring no input to execute on the remote host.

Example Entries:

remsh hpabsb -n who

remsh hpabsb -n echo hello &

remsh executes the command on the remote host, taking the command’s input from

/dev/null.
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Using remsh’s “Shorthand” Syntax

Your local host can be configured so that you can enter a remsh command line without the
remsh command. That is, a remsh command line can start with the name of a remote host,
omitting the remsh command.

To do this, the following conditions must be met:

®  You must add the path /usr/hosts to your command search path in your
.login, .cshrc, or .profile file. The file that contains your $PATH variablc
depends on which shell you use.

® The superuser or node manager must link /usr/bin/remsh to
Jusr/hosts/host, where host is the name or alias of a remote host on which
you want to execute a command.

To find out which hosts you can use remsh’s shorthand syntax for, list the contents of the
directory /usr/hosts.
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Login to remote DEC VAX VMS host, 6-2
Login to remote HP 1000, 6-3
Login to remote HP host, 6-2
Mode command, 6-22
Open command, 6-8, 6-11
Quit command, 6-12
Remote applications, 6-2
Return key behavior, 6-10
Shell escape, 6-15, 6-17
Shell escape (!) command, 6-18
Starting, 6-3
States, 6-4
Status command, 6-20
Z command, 6-16
Terminal configuration characters, 6-6, 7-3
Terminal line, Rwho, 5-1
Tilde, 7-2, 7-10 to 7-11
Transcript, 3-5
Transmission Control Protocol, 2-9

u

University of California at Berkeley, 2-3
User status, Ruptime, 4-1
/usr/bin/remsh, 7-27

/usr/hosts, 7-27, 10-16

Uupath, 3-6

Uux, 3-5

v

Verbose mode, 8-34
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Wild card characters, 9-24

X

XON/XOFF protocol handshake, 6-2

z

Z command, Telnet, 6-16
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Hawlen-Packard Oy
Puspankathontie 17
02200 ESPOO

Tel (90)887-21

Tewwx 121563 HEWPA SF
ACEMP

FRANCE
Hewdett-Packard France
Z( Mercure B

Rue Berthelol

13763 Les Milies Cadex
AIX-EN-PROVENCE

Tel 33-42-59-4102
Tolax 410770F
ACEM

Hewlett-Packard France
64. Aue Marchand Sartiant
F-61000 ALENCON

Tel (33)29 04 42

c

Hewlett-Packard France
Baument Levitan

2585, route de Grasse
Bretetie Autoroute
06600 ANTWBES

Tet (93] 74-59-19

c




FRANCE (Cont'd)
Hewiett-Packard France

28 Rue Oe |3 République
Borte Postale 503

25026 BESANCON CEDEX, FRANCE
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CE*
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CE

Hewiett-Packard France
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Hewtett-Packard France
4. Rue Thomas-Mann
Boste Postale 56

67033 STRASBOURG Cadex
Tel. (88) 28-56-46
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CEMP
Hewiett-Packard France
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Tel 33-61-40-1112
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Hewlett-Packard France
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[+

Hewiett-Packard France
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Tel 33.75-42-7616
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Hewlett-Packard France
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Hewle\t-Packard France
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GABON
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GERMAN FEDERAL
REPUBLIC
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Hewiel1-Packard-Strasse
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ACCMEMP
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Telex' 822858 hepdod
ACE

Hewiett-Packard gmbH
Reparaturzenirum Frankfurt
Berner Strasse 117
6000 FRANKFURT/MAN §0
Tei: (069} 50000 -0
Tehex. 413249 hpttm
Hewlett-Packarg GmbH
Vertrebszentrum Nord
Kapstadiring 5

D-2000 HAMBURG 60
Tel 49-40-63-804-0
Tetex 02183 032 hphh ¢
ACEMP
Hewlett-Packard GmbH
Geschaftsstelle
Hendering 37-39

D-3000 HAMMOVER 61
Tel (0511)5706-0

Tekex: 092 3259 phan
ACCMEMP
Hewlett-Packard GmbH
Geschaftsstelle
Rosslaver Weg 2-4
0-6800 MANNHE M

Tel. 43-0621-70-05-0
Telex: 0462105 rpmhm
ACE

Hewlett-Pockard GmbH
Geschiftssisiie
Messerschmitisi‘asse 7
D-7910 NEV ULNI

Tei 49-0731-70-73-0
Tetex. 0712816 HP ULM-D
ACE"

Hewlett-Packard GmbH
Geschifisstelle
Emmericher Strisse 13
D-8500 MURNBE NG 10
Ter (0911)5205-0

Tetex. 0623 860 npnbg
COMEMP

Hewlet1-Packard GmbH
Vertriepszentrum Ratingen
Beriiner Strasse 111
D-4030 RATINGEN 4
Posttach 31 12

Tei (02102) 4940
Teiex 589 070 hprad
ACEMP
Hewiett-Packard GmbH
Vertriabszentrum Muchen
Eschenstrasse 5
D-8028 TAUFIIRCHEN
Tel 49-89-61-2070
Telex 0524985 hpmch
ACCMEMP
Hewlett-Packard GmbH
Geschatfisstelle
Ermiisailee

7517 WALDBAONN 2
Posttach 1251

Tet (07243) 602-0
Teiex 782 838 hepk
ACE

GREAT BRITAIN
See United Kingdom

GREECE
Hewletl-Packard A E
178. Kifissias Avenue
6th Fioor
Halandr-ATHENS
Greece

Tel 301116473 360. 301116726 090
Tedex. 221286 HPHLGR
ACCM* " EMP
Kostas Karaynnis S A

8, Omirou Sireet
ATHENS 133

Tel 3230303.3237371
Telex 215962 RKAR GR
AC CME

Impexin

intelect Div

204 Mesogion

11525 ATHENS

Tel 847448172

Telex 216286

p

Haril Company

38. Mihatakopouiou
ATHENS 612

Tel 7236071

Telex 218767

M

Hellamco

PO Box 87528

18507 PIRAEUS

Tel 4827049

Telex: 241441

A

GUATEMALA

IPESA DE GUATEMALA
Avenida Reforma 3-48. Zona 9
GUATEMALA CITY

Tel 316627.317853,66471/5
9-011-502-2-316627

Tetex 3055765 IPESA GU
ACCMEMP



HONG KONG
Hewdett-Packard Hong Kong, Lid
G.P O Box 795

51h Floor. Sun Hung Kai Centre
30 Harbour Road. Wan Chai
HOMG KONG

Tel 852-5-832-3211

Tetex 66678 HEWPA HX
Cable HEWPACK HONG XONG
ECP

CETLd

10th Floos, Hua Asia Bidg
64-66 Gloucester Road

HONG KONG

Tel (5) 200922

Telex. 85148 CET HX

C™

Schmudt & Co {Hong Kong} Ltd
18th Floor, Great Eagle Centre
23 Harbour Road. wanchai
HONG KONG

Tel 5-8330222

Tetex 74766 SCHMC HX

AM

ICELAND
Hewtett-Packard iceland
Hoetdabakka 9

112 REYKJAVK

Tel 354-1-67-1000
Telex 37409
ACCMEMP

INDIA

Computer products are soid through
Blue Star L1d Al computer repairs
and mantenance sarvice is done
through Computer Maintenance Corp

Blue Star Lid

B D Patel House

Neas Sardar Patel Colony
AHMEDABAD 380 014

Tel 403531, 403532
Telex 0121-234

Cabie BLUE FROST
ACCME

Bive Star Ltd

40/4 Lavelie Road
BANGALORE 560 001

Tel 57881 867780

Telex 0845430 BSLBIN
Cable BLUESTAR

AC' CME

Blue Star Ltd

Band Box House
Prabhadev!

BOMBAY 400 025

Tel 4933101 4933222
Tetex 011-71054

Cable BLUESTAR

AM

Biue Star Lid

Sahas

41472 Vir Savarkar Marg
Prabhadevt

SOMBAY 400 025

Te 4226155

Tetex 011-71193 BSSS IN
Cable FROSTBLUE
ACMEM

Blue Star Ltd

Kaivan. 18 Vishwas Colony
Atkapuri. BORODA, 390 005
Ter 6523565236

Cable BLUE STAR

A

Bive Star Lid

7 Hare Streen

P O Box 506
CALCUTTA 700 001
Tel 230131, 230132
Tohex 03161120 BSNF IN
Catie: BLUESTAR
AMCE

Biue St Ltd

133 Kodambakkam High Road
MADRAS 500 034

Tel. 472056, 470238
Tetex: 041-379

Cable BLUESTAR
AM

Bive Star Ltd

13 Community Center
New Friends Colony
NEW DELHt 110 065
Tol 682547

Telex 031-2463
Cable. BLUEFROST
AC CMEM

Bive Star Ltd

15/16 C Wellesiey Rd
PUNE 411011

Tel 22775

Cabte: BLUE STAR

A

Blue Star Ltd
2-2-47/1108 Botarum Rd
SECUNDERABAD 500 003
Tel: 72057, 72058

Telex: 0155459

Cable: BLUEFROST
ACE

Blue Star Lid

TC. 7/603 Poormma
Maruthunkuzh
TRIVANDIUM 695 013
Tel. 65799. 65820

Teex: 0884-259

Cable. BLUESTAR

E

Computer Manienance Corporstion
Ltd

115, Sarojni Devi Road
SECUNDERABAD 500 003
Ted 310-184. 345-774
Tedex. 031-2960

cre

INDONESIA
BERCA Indonesa P T
P.O.Box 496/Jkt

Ji Abdul Murs 62
JAKARTA

Tel- 21-373009

Telex 46748 BERSAL 1A
Cabile: BERSAL JAKARTA
P

BERCA indonesss P 1

P.O Box 2497/Jk1

Antara Bidg . 12th Floor
JI. Madan Merdeka Seistan §7
JAKARTA-PUSAT

Tol. 21-340417

Telox 46748 BERSAL 1A
ACEMP

BERCA Indonesa P T
Jajan Kutai 24

SURABAYA

Tel. 67118

Telex 31146 BERSAL SB
Cable BERSAL-SURABAYA
AT EMP

IRAQ

Hewiett-Packard Trading S A
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel 55149-73

Tobex: 212455 HEPAIRAQ (K
C

IRELAND
Hewtett-Packard (reland Ltd
Tempie Houss, Tempie Road
Biackrock, Co DUBLIN

Tel 88/333/99

Tolex 30439

CEP

Hewett-Packard Lid

75 Betast Rd. Camckiergus
Bettast BT38 8PH
NORTHERN IRELAND

Tei 09603-67333

Telex. 747626

M

ISRAEL

Eldan Ebactron( instrument Ltd
P O Box 1270

JERUSALEM 91000

16. Ohatiav S1

JERUSALEM 94467

Tel 533221.553 242

Telex: 25231 AB/PAKRD IL
AM

Computation and Measurement
Systems (CMS) Lig

11 Masad Street

67060

TEL-AVTY

Tel 388 388

Tebex 33569 Mot IL
CCMEP

ITALY

Hewiett-Packard alana S.p.A
Traversa 95C

Via Gwulio Petroni, 19

1-70124 BAR

Tel (080} 41-0744

CM

Hewlett-Packard itaiana S.p.A
via Emilia, 51/C

140011 BOLOGNA Anzola Deil Emiia
Ted 33-051-731061

Telex 511630

CEM

Hewlet-Packard (talana S p A
Via Pnncipe Nicola 43G/C
1-95126 CATANIA

Tel (095)37-10-87

Telex. 970291

C

Hewiett-Packard Italiana S p.A.
ViaG di Vittono 10

20094 CORSICO (Milano)

Tel 33-02-4408351
Hewileti-Packard ahane S.p.A.
Viake Brigata Bisagno 2

16129 GENOYA

Tel 39-10-541141

Tewex 215238
Hewtett-Packard Italiana 5.p A
Yiske G. Modugno 33

1-16156 GEMOYA PEGLI

Tel (010} 68-37-07

Tedex: 215238

CE

Hewlett-Packard (lahana S.p A
via G divittorio 9

1-20063 CERMUSCO S0
NAVIGLIO

(Mitano)

Tel (02)923691

Tewx 334632

ACCMEMP
Hewtett-Packard Italiana S p.A
Via Nuova Rivottans 35

20090 LIMITO (Mitano)

Tet 02-92781
Hewet!-Packard Italiana S.p.A
Via Nuova San Rocco &
Capodimonte, 62/A

180131 NAPOU

Tel (081) 7413544

Teiax. 710698

A" CEM

Hewiett-Packard ltallana Sp.A
Via Orazio 16

80122 NAPOU

Tel (081) 7611444

Tolex 710698
Hewtett-Packard ftaiana Sp A
Via Pellizo 15

35128 PADOYA

Tel 39-49-664-388

Tolex 430315

ACEM

Hewtett-Packard italiana S p.A
Viake C. Pavese 340

100 144 ROMA EUR

Tel. 39-65-48-31

Tebex 610514

ACEMP

Hewdett-Packard hiahana S.p A
Via di Casetina 57/C

500518 $CANDICCHFIRENZE
Ted 39-55-753863

CEM

Hewleti-Packard 1aliana S.p A
Corso Svizzers, 185

1-10144 TORINO

Tol 39-11-74-4044

Telex 221079

ACE

IVORY COAST
SITEL

Societe Ivoirenne de
Telecommunications
Bd Giscard d'Estang
Carretour Marcory
Zone 4 A

Borle postaie 2580
ABIDJAN 09

Tol 353600

Telex 43175

E

STl

Immeuble “Le General”
Av du General de Gaulie
018P 161

ABIDJAN Ot

Tel 321227

Taex. 22149

(o

JAPAN
Yokogawa-Hewlett-Packasd Lid
152-1. Onna

ATSUGL Kanagawa, 243

Tel (0462) 25-0031

CCME

Yokogawe-Hewsett-Packard Ltd
Meu-Seimen Bldg. 6F

3-1 Motochiba-Cho

CHIBA, 280

Tel: (0472) 25 7701

CE

Yok 0gawa-Hewsett-Packard LId,
Yasuds-Sesmel Hiroshima Bidg
611, Hon-don, Naka-ku
HIROSHIMA, 730

Tel (082} 2410611

Yok ogaws- Hewhett-Packard Lid
Towa Buikding

2-2-3 Kasgan-don, Chuo-ku
KOBE, 650

Tel (078) 3924791

CE
Yokogaws-Hewlett-Packard Lid
Kumagays Asahi 82 Bidg.

3-4 Tsukuba

KUMAGAYA, Sartama 360

Tel (0485) 24-6563

CCM.E
Yokogews-Hewlett-Packasd Lid
Asahi Shinbun ODanch Sesmen Bidg.
47, Hanabalacho
KUMAMOTO, 860

Tel 96-354-7311

CE
Yokogawa-Hewtett-Packard Lid
Shin-Kyoto Center Bidg.

614, Higashi-Shiokoji<cho
Karasuma-Nishiiry

KYOTO, 600

Tel 075-343-0821

CE

Yokogaws- Hewlett-Packard Lid
Mirto Mitsur Bidg

1-4-73, Sanno-mary

MITO, Ibarwki 310

Toi (0292) 25-7470

CCME
Yokogaws-Hewlett-Packard Ltd
Merj-Sevme: Kokubun Bidg

7-8 Kokubun, 1 Chome, Senda
MIYAGL, 930

Tei: (0222) 25-1011

CE
Yokogawa-Hewdet!-Packasd L1d
Gohda Bigg. oF

1-2-10 Gohde Okays-Shi
Okaya-Shi

MAGANO, 394

Tei: (0266) 23 0851

CE
Yokogawa-Hewlet-Packard Lid
Nagoya Kokusa) Canter Buikding
1-47-1, Nagono. Nakamure-ku
MAGOYA, ANCHI 450

Tei: {052) 571-5171

CCMEM
Yokogawe-Hewlett-Packasd Lid
Ser-Kyo-Ren Buikding

1-2 Dotecho

OOMIYA-SHI SAITAMA 330

Tol: (0485) 45-8031




JAPAN {Cont'd)
Yokogawa-Hewlert-Packard Lid
Chuo Bidg.. 5-4-20 Nishi-Nakaima
420 Nishinakagma, 5 Chome,
Yodogawa-ku

OSAKA, 532

Tel. (06) 304-6021

Teiex YHPOSA 523-3624
CCMEMP’

Yokogawa-Hewtet-Packard Ltd
1-27-15. Yabe

SAGAMIHARA Kanagawa, 229
Tel 0427 59-1311
Yokogawa-Hewtetl-Packard Lid
Hamamtsu Motoshuro-Cho Daschi
Sesmen Bldg 219-21, Motoshiro-Cho
Hamamatsu-shi

SHITUOKA, 430

Tel (0534) 56 1771

CE

Yokogawa-Hewlet1-Packard Lid
Shinjuku Daiichi Sesmen Bidg
2-7-1. Nishi Shinjuku
Shinjuku-ku, TOKYO 163

Tel: 03-348-4611

CEM

Yokogawa Hewdett-Packard Ltd.
8-1, Takakura-cho

Hachiop-shy, TOKYQ, 192

Tei: 81-426-42-1231

CE

Yokogawa-Hewietl-Packard Lid
3-29-21 Takssdo-Higashi, 3 Chome
Suginami-ku TOKYQ 168

Tei: (03)331-611%

Telex: 232-2024 YHPTOK
CCMEP’

Yokogawa Hokushin Electric
Corporauon

Shinjuku-NS Bidg 10F

41 Nishi-Shinpuku 2-Chome
Shinjuku-ku

TOKYQ, 163

Tel: (03} 349-1859

Telex J27584

A

Yokogawa Hokushin Electric Corp
9-32 Nokacho 2 Chome
Musashino-sh)

TOKYO, 180

Tei: (0422) 54-1111

Teiex 02822-421 YEW MTK J

A

Yokogawa-Hewlert-Packard Lid
Meiji-Semen

Utsunomrya Odon Building

1-5 Ogor, 2 Chome
UTSUNOMIYA, Tochg! 320

Tel (0286) 33-1153

CE
Yokogaws-Hewleti-Packard Ltd
Yasuda Seimen Nismguchi Bidg
30-4 Tsuruya-cho. 3 Chome
Kansgaws-ku, YOKOMAMA 221
Tei: (045) 312-1252

CCME

JORDAN

Saentific and Medical Supplies Co.

P.0. Box 1387

AMMAN

Tel: 24907. 39307

Telex: 21456 SABCO JO
CEMP

KENYA

ADCOM L1d., inc.. Kenya
£ 0.8ox 30070

NAIROBI

Tel. 331955

Telex: 22639

EM

KOREA

Samsung Hewiett-Packard Co. Ltd
Dongbang Yeoeuido Building
12-18th Floors

36-1 Yeosuido-Dong
Youngdeungpo-Ku

SEOUL

Tel. 784-4666. 784-2666
Telex: 25166 SAMSAN K
CCOMEMP

Young In Scientific Co ., Ltd
Youngwha Building

547 Shinsa Dong. Kangnam-Ku
SEOUL 135

Tel 546-7771

Telex. K23457 GINSCO

A

Dongbang Heafthcare
Products Co Ltd

Suite 301 Medical Suppty Center
Bidg. 1-31 Dongsungdong

Jong Ro-gu, SEQUL

Tel. 764-1171, 7411641

Telex K25706 TKBKO

Cable TKBEEPKO

L)

KUWAIT
Al-Khaidiys Trading & Contracting
PO Box 830

SAFAT

Tel: 424810, 411728
Telex 22481 AREEG KT
Cable. VISCOUNT
EMA

Guif Computing Systems
PO.Box 25125

SAFAT

Tel. 435368

Telex. 23548

3

Photo & Cine Equipment
PO Box 270

SAFAT

Tol 2445111

Telex: 22247 MATIN KT
Cabie: MATIN KUWAIT
P

W.J. Towell Computer Sernces
P.O Box 5897

SAFAT

Tol: 2462640/1

Telex: 30336 TOWELL KT

c

SALES & SUPPORT OFFICES

Arranged alphabeticaily by country

LEBANON

Compuiter Information Systems S.A L.
Chammas Building

P O Box 11-6274 Dora

BERUT

Tel: 8940 73

Telex 42308 chacis le

CEMP

LIBERIA
Unichemicais tnc.
PO Box 4509
MOMROVIA

Tel 224282
Telex: 4509

E

LUXEMBOURG
Hewlett-Packard Beigum S.A/N.V
Bivd de ia Woluwe, 100
Woluwedal

8- 1200 BRUSSELS

Tel (02) 762-32-00

Telex: 23-494 palopen bru
ACCMEMP

MADAGASCAR
Techmique et Precision
12, rue de Nice

PO Box 1227

101 ANTANAMARIVO

Tel 22090

Telex: 22255

p

MALAYSIA
Hewlett-Packard Sales (Maiaysia)
Sdn. Bhd.

9th Floor

Chung Khiaw Bank Buriding

46, Jalan Raja Laut

50736 KUALA LUMPUR, MALAYSIA
Tei: 03-2986555

Telex: 31011 HPSM MA
ACEMP’

Protel Engineering

P.0.8ox 1917

Lot 6624. Section 64

-23/4 Pending Road

Kuching, SARAWAK

Tel: 36299

Telex: 70904 PROMAL MA
Cable. PROTELENG
AEM

MALTA

Priip Toledo Ltd.
Kirkirkara P.O. Box 11
Notabile Rd.

MREMEL

Tel 447 47, 455 66, 4915 25
Teiex. Modia MW 643
EMP

MAURITIUS
Blanche Birger Co. Ltd.
18. Jules Koenig Street
PORT LOUIS

Tel 20828

Telex 4296

P

MEXICO
Hewtefl-Packard de Mexco,
S.A deC.v.

Rio Nio No. 4049 Desp. 12
Frace. Corgoba

JUAREZ

Tel 161-3-15-62

P

Hewlett-Packard de Mexico,

SA deCV

Condominio Kadereyta

Circunto del Mezon No. 186 Desp &
COL DEL FRADO - 76030 Qro

Tel 483-6-02-71

P

Hewlett-Packard de Mexico,
SA geCV

Mont: Moraies No. 299
Fraccionanvento Loma Bonila 45060
GUADALAJARA, Jalisco

Tel 36-31-48-00

Teiex. 068 186 ECOME

P

Microcomputadoras
Hewlett-Packard. S.A.

Mont Peivoux 115

LOS LOMAS, Mexico, D.F.

Tel: 520-9127

3

Microcomguladoras Hewlett-Packard,
SA deCV

Monte Peivoux No. 115
Lomas de Chapultepec, 11000
MEXICO.DF.

Tel: 520-9127

p

Hewlett-Packard de Mexico,

SA deCV

Monte Pehvoux No. 111

Lomas de hapuitepec

11000 MEXICO, DF.

Tel 5-40-62-28, 72-66, 50-25
Telex: 17-74-507 HEWPACK MEX
ACCMEMP

Hewdett-Packard De Mexico (Polanco)
Avenida Epprcio Nacional #579
2dazer oo

Colomia Granada 11560

MEXICO D.F.

Tol: 2544433

[

Hewlett-Packard de Mexico.
SA deC.\

Czoa. del Valie

409 Ote. 41h Pso

Colonia de Valle

Municipo cle Garza

Garcia Nuevo Leon

66220 MOMTERREY, Nuevo Leon
Tol: 83-78-42-40

Tebex: 382410 HPMY

c

Infograficas y Sisiemas

ael Norestd, S.A

Fuo Orinoc> #171 Onente
Despacho 2001

Colona Del valle
MONTERALY

Tel. 5594415, 575-3837
Telex. 483164

AE

Hewlett-Packard de Mexico,
S.A.08CV

Bivd. Indegendencis No. 2000 Ote.
Col. Estrelia

TORREON, COAR

Tel: 171-18-21-99

[

MOROCCO

Erabiissement Hubert Doibeau & Fils
81 rue Karatchi

8P 11133

CASABLANCA

Tei- 304182, 3068-38

Tedex. 23051, 22822

E

Gerep

2. rue Agadr
Boite Postaie 156
CASABLANCA 01
Tel. 272093. 272095
Telex: 23 738

P

Sema-Maroc
Dept. Senc

6. rue Lapabie
CASABLANCA
Tel. 260980
Telex 21641
cPp

NETHERLANDS
Hewiett-Packard Nederiand B v
Startbaan 16

NL-1187 XR AMSTELYEEN

PO Box 867

NL-1180 AR AMSTELYEEN

Tol (020) 547-6911

Telex: 13 216 HEPA NL
ACCMEMP

Hewlet1-Packard Nedertand B v
Bongerd 2

P.0.Box 41

NL 2900AA CAPELLE A/D USSEL
Tel: 31-20-51-6444

Telex 21261 HEPAC NL

CE

Hewleti-Packard Nederland B v
Pastoor Petersstraal 134-136
PO Box 2342

NL 5600 CH EINDHOYEN

Tel: 31-40-32-6811

Teiex: 51484 hepse ni

CEP

NEW ZEALAND
Hewleti-Packard (N Z) Ltd

5 Owens Road

PO Box26-189

Epsom, AUCKLAND

Tel 64-9-687-159

Cabie: HEWPAK Auckland
CCMEP’

Hewtett-Packard (N.2.) Ltd
184-190 Willis Street
WELLINGTON

P.O. Box 9443

Courtendy Piace, WELLINGTON 3
Tel: 64-4-887-199

Cable: HEWPACK Wallington
CCMEP

Northrop instruments & Systems Ltd
369 Khyber Pass Road

P.0. Box 8602

AUCKLAD

Tel: 794-091

Tevex: 650605

AM

¢



Northrop Instruments & Systems Lid
110 Mandeviie St

PO Box 8388

CHRISTCHURCH

Tel 488-873

Telex 4203

AM

Northrop (nstruments & Systems Ltd.
Sturdee Houss

85-87 Ghuznee Street

PO Box 2406

WELLINGTON

Tei 850091

Telex NZ 3380

AM

NIGERIA
Eimec: . nena L1d.
45 Saka Nirubu St
Yictona island
LaGos

Tel. 61-98-94
Telex 20-117

E

NORTHERN IRELAND
See United Kingdom

NORWAY
Hewteni-Packard Norge A/S
Foike Bernadoties ves 50
PO Box 3558

N-5033 FYLLINGSDALEM (Bergen)
Tol 0047/5/16 55 40

Telex 76621 hpnasn
CEM

Hewieni-Packard Norge A/S
Osterndalen 15- 16

PO Box34

N-1345 OESTERAAS

Tol 47-2-17-1160

Telex 76621 hpnas n
ACCMEMP
Hewlati-Packard NorQe A/S
Boehmergt 42

Box 2470

N-5037 SOLMEMSVYIK

Tel 0047/5/29 00 30

OMAN

Khimji Ramdas

PO Box 19
WUSCAT/SULTANATE OF OMAN
Tel 795 901

Telex 3489 BROKER MB MUSCAT
P

Suharl & Saud Bahwan

P O Box 169
WUSCAT/SULTANATE OF OMAN
Tol 734 201-)

Telex 5274 BAHWAN M8

E

temtae LLC

PD Box 919

A AL FAHAL/BULTANATE
OF OMAN

Tol- 70-77-27.70-77-23
Tetex. 3865 Tawoos On
ACM

PAKISTAN

Mushko & Company Ltd
House No 16, Sirset No 16
Sedtor F-6/3

ISLAMABAD

Tel 824545

Tewex 54001 Musk: Pk
Cable FEMUS islamabad
AEP

Mushko & Company Lid
Qosman Chambers

Abduitan Haroon Road
KARACHI 0302

Tel: 524131, 524132

Telex 2894 MUSKO PK

Cable COOPERATOR Karachi
AEP*

PANAMA

Electronico Baiboa, S.A.

Calis Samuel Lewss, £d. Atfa
Apartado 4929

PANAMA CITY

To 9-011-507-63661

Telex. 368 3483 ELECTRON PG
CM.EM.P

PERV

Cia Electro Médica S.A

Los Flamencos 145, Ofc. 301/2
San Isidro

Cawila 1030

LIMA 1

Tel. 9-011.511-4-214325, 41-3705
Telex 33425257 PE PB SIS
CMEMP

SAMS S A

Arenida Republica de Panama 3534
San 11010, LIMA

Toi 9-011-511-4-229332/4 13884/
413226

Telex 33420450 PE LIBERTAD
ACP

PHILIPPINES

The Oniine Advanced Systems Corp
2nd Floor, Electra House

115-117 Esteban Street

P.O Box 1510

Legaso: Viliage, Makat

Metro MAMRLA

Tel: 815-38-10 (up to 16}

Tetex: 63274 ONLINE PN
ACEMP

PORTUGAL

Mundinter Intercambio
Mundial de Comércio S.ARL
Av Antono Augusio Aguiar 138
Apaniado 2761

LisaoN

Tol (19)53-21-31, 83-21.37
Tetex 16691 munter p

M

Soquimca

Av da Liberdede, 220-2
1298 LISSOA Codex

Tl 56-21-82

Telex 13316 SABASA

A

Tetectra-Empresa Técruca de
Equipmentos Eictncos SAR.L.
Rua Rodngo da Fonseca 103
P.O Box 2531

LISBOM 1

Tei (19) 68-60-72

Telex. 12598

CM.E

CPCSI

Rua de Costa Cabral 575
4200 PORTO

Tei: 499174/495173

Tedex: 26054

cpP

PUERTO RICO
Hewlett-Peckard Puerto Rico
101 Munoz Rivera Av

Esu. Calle Ochoa

HATQ REY, Puerto Aico 00918
Tel: (809) 754-7800
ACCMMEP

QATAR
Computer Arabia

P 0. Box 2750

DOHA

Tel 428555

Teiox: 4806 CHPARB
P

Nasser Trading & Contracting
P.0.Bax 1563

DOHA

Tel. 422170

Tex: 4439 NASSER DH
L]

SAUD! ARABIA
Modern Electronics Establishment
Hewtett-Packard Dvision

P 0. Box 281

Thuoban

AL-KHOBAA 31952

Tel. 895- 1760, 895- 1764
Telex: 671 106 HPMEEK S
Cabbe: ELECTA AL-KHOBAR
CEM

Modern Electronics Establishment
Hewieni-Packard Dvision
PO Box 1228

Redec Paza, 6th Floor
JEDDAN

Tel: 644 96 28

Tetex: 4027 12 FARNAS Sy
Cable: ELECTA JEDDAH
ACCMEMP

Modern Electronics Establishment
Hewleti-Packard Divisson
P.0 Box 22015

RIYADH 11485

Tol 491-97 15, 491-63 87
Tetex: 202049 MEERYD Sy
CEM

Abdul Ghani € Apou Corp.
P.0.Box 78

RIVADH

Tol 4041717

Telex. 200 932 EL AJOU

p

SCOTLAND
See United Kingdom

SENEGAL

Socrete Hussen Ayad & Cie.
76, Avenue Georges Pompdou
B.P 305

DAXAR

Tei: 32338

Cable: AYAD-Dakar

[3

ioneger Drstnbution S.A.

1, Rue Parent

BP 148

DAXAR

Tel. 215671

Tewex: 587

P

Systeme Service Conseil (SSC)
14, Avenue du Parachos
DAXAR ETORE

Tel. 219976

Telex 577

cP

SINGAPORE
Hewletl-Packard Singapore (Sales)
Pte. (1d.

1150 Dwpot Roed
SINGAPORE, 0410

Tel 4731788

Teiox' 34209 HPSGSO AS
Cable' HEWPACK, Singapore
ACEMP

Dynamar intemational Ltd
Unit 05-11 Block 6

Kolam Ayer Indusiniai Estete
SMGAPORE 1334

Tel. 7476188

Teiex. 26283 AS

[o7]

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.) Lid.
P.0. Box 120

Howard Piace, CAPE PROVINCE
7450 South Atnca

Tel 27 121153-7954

Telex: §7-20006

ACCMEMP

Hewiet1-Packard So Atnca (Pty.) Ltd.
2nd Floor Juniper House

92 Overport Drive

DURBAN 4067

Tei: 27-31-28-4178

Totex. §-22954

c

Hewiet-Packard So Atnca (Pry ) Ltd
Shop 6 Linton Arcade

511 Cape Road

Linton Grange

PORT ELIZABETH 6001

Tel 27141130 1201

Telox. 24-2016

c

Hewiet1-Packard S0 Afnca (Pty ) Ltd
Fountain Canter

Kalkoen Str

Monument Park Ext 2

PRETORIA 0105

Tel: (012) 45 5725

Tewex: 32163

CE

Hewietl-Fackard S0 Afnca (Pry ) Lid
Private Bag Wendywood

SANDTON 2144

Tol. 27-11-802-5111, 27-11-802-5125
Teomx: 4-20877 SA

Cabie: HEWPACK Johannesburg
ACCMEMP

SPAIN

Hewiett-Packard Espafiola, S.A.
Cante Entenza, 321
E-BARCELONA 29

Tel: 3/3222451,32173 54
Tetex: 52603 hpbee

ACEMP

Heviet-Packard Espatioia, S.A.
Catte San Vicente S/N

Edificso Altss 1178

43001 SLBAC

Tol: 4/42383 06

ACEM

Hewett-Packard Espafiola, S A
Cria. N-VI, Km. 16, 400

Las Razas

E-MADRID

Tel {1)637.00 11

Telex: 23515 HPE

CM™

Hewiett-Packard Espatols. S A
Avda S Francisco Javer. S/N
Planta 10 Edrficio Sewiils 2
E-SEYILLA 5, SPAN

Tel. 54/64 44 54

Telex 72933

ACMP

Hewiet1-Packard Espafiola. S A
Isabel La Catoiica, 8

E-46004 YALENCIA

Tel 34-6-361 1354

Telox 63435

cP

Hewiet1-Packard Espaitola. S A
Av 0e Zugazarie, 8

Las Arenas-Guecho

E-48930 YZCAYA

YRCAYA

Tel' 34-422-83 06

Telex. 33032

SWEDEN
Hewiet-Packard Svenge AB
Ostra Tuligatan 3

$-20011 WALMO

Box §132

Tel 46-40-702-70

Tetex (854) 17886 (via Sphnga
office)

cP

Hewtetl-Packard Sverige AB
Elementvagen 16

5-7022 7 OREBRO

Tol 43-019-10-4820

Telex (854) 17886 (via Spdnga office)
c

Hewtetl-Packard Sverige AB
Skaholtagatan 9, Kista

PO Box 19

$-16393 SPANGA

Tei (08) 750-2000

Teox: (854) 17886

Toietax: (08) 7527781
ACCMEMP
Howset1-Packard Sverge AB
Box 266

Topasgatan 1A

$-42123 YASTRA-FROLUNDA
{Gothenburg)

Tei' 46-01-89-1000

Teox. (854} 17886 (va Spanga
office}

ACCMEMP

SUDAN
Mediterranean Engineering
& Trading Co. Ltd.

P 0. Box 1025

KHARTOUN

Tel 41164

Teiox: 24052

cpP

SWITZERLAND
Hewiet-Packard (Schwea) AG
Clarastrasee 12

CH-4058 BASEL

Tei: 41-61-33-5920

ACEP

Hewtetl-Packard (Schwea) AG
7. rue du Bois-du-Lan

Case postale 65-1266
CH-1217 MEYRIK 1

Tel {004 1) 22-83-11-11
Telex.27333 HPAG CH
ACCM.EMP




SWITZERLAND (Cont'd) TOGO

Hewien-Packard (Schwea) AG
Alimend 2

CH-8967 WIDEN

Tel: 41-57.31-2111

Telex 53933 hpag ch

Cable HPAG CH
ACCMEMP
Hewlett-Packard (Schweu) AG
Schwamendingenstrasse 10
CH-8050 ZURICH

Tel. 41-1-315-8181

Telox 823 537 HPAG CH

cp

SYRIA

Ganeral Elactronc Inc.

Nuri Basha Ahnat Ebn Kays Street
PO Box 5781

DAMASCUS

Tel 33-24-87

Tetex £4-19-88

Cable ELECTROBOR DAMASCUS
E

Migdie East Eiectroncy

P O Box 2308

Abu Rumaneh

DAMASCUS

Ted 334592

Teiex 411771 Meesy

M

TAIWAN
Hewtett-Packard Tarwan L1d
THM Ottice

2. Huan Nan Road

CHUMG L, Tacyuan

Ted (034) 929-666

c

Hewieti-Packard Tanwan Lid
Kaohsiung Otfice

11iF. 456 Chung Huao 181 Road
KAOHSIUNG

Te {07) 2412318

CE

Hewlett-Packard Tarwan Lid
81n Fioor. Hewlett-Packard Building
337 Fu Hung Horth Road
TAPEI

Tel (02)712-0404

Tetex 24439 HEWPACK
Cable HEWPACK Taiper
ACCMEMP

ing Lih Trading Co

Jrd Floor. No 7. Sect 2
Jen Ai Road

TAIPEI 100

Ted (02) 394-8191

Telex' 22894 SANKWANG
A

THAILAND

Ummesa Co. Ltd

30 Patpong Ave , Surtwong
BANGKOX 5,

Tel 235-5727.234-0991/3
Tetex: 84439 Simonco TH
Cable' UNIMESA Bangkok
ACEM

Bangkok Business Equipment Ltd
5,26 Deyo Road

SANGKOX

Tel 234-8670. 234-8671
Telex' 87699-BEQUIPT TH
Cabie' BUSIQUIPT Bangkok
p

Societs Atncaine De Promolion
immeuble Saged

Rue d'Atakpame

P O.Box 4150

LOME

Tel 21-62-88

Tetex. 5357

[

TRINIDAD & TOBAGO
Caribbean Teleoms Lid
Corner McAlister Street &
Eastern Main Road, Laventilie
PO Box732

PORT-OF-SPAM

Tel. 6244213

Tolox 22561 CARTEL WG
Cabie: CARTEL. PORT OF SPAIN
CMEM.P

Computer and Controls Ltd
PO Box 51

1 Taylor Street

PORT-OF -SPAR

Tel (809) 622.7719/622-7985
Tetex. 38722798 COMCON WG
LOOGO AGENCY 1264

AP

Feral Assoc.

8 Fitzgeraid Lane
PORT-OF-SPAIN

Tel 62-36864, 62-39255

Totex. 22432 FERALCO

Cable FERALCO

M

TUNISIA

Tuniste Etectronique S A R.L
31 Avenue de a Liberte
TUNS

Tel 280-144

CEP

Turisie Electromique SAR L
84, Av_Jugurtha, Mutusiieviie
1002 TUMIS-BEL VEDERE

Tol 280144

Tetex. 13238

CEP

Corema § A

1ter Av de Carthage
Tums

Tel 253-821

Teiex 12318 CABAM TN

L]

TURKEY

EMA

Medina Eidem Sokak No 41/6
Yenisehir

ANKARA

Tel 319175

Terex 42321KTX TR
Cable EMATRADE ANKARA
M

Teknim Company L10,

iran Caddes: No. 7
Karakiidere

ANKARA

Ted 275800

Tevex. 42155 TKNM TR
CE

Kurt 8 Kurt A S
Mithatpasa Csddes: No. 75
Kat 4 Kuiiay

ANKARA

Tel 318875/6/7/8

Tetex. 42430 MESR TR

A

SALES & SUPPORT OFFICES

Sanrva Bilgisayar Sistemien A.S.
Buyukdere Caddes: 103/6
Gayrettepe

ISTANBUL

Tel 1673180

Telax. 26345 SANI TR

cp

Best Inc.

Esentepe. Gazeteciier Sites
Kesin Kaiem

Sokak 6/3 Gayrettepe
ISTANBUL

Ted 1721328173 3344
Teiex. 42490

A

UNITED ARAB
EMIRATES

Emitac Ltd.

P.0. Box 1641

SHARJAN

Tel 591181

Telex 68136 EMITAC EM
Cable EMITAC SHARJAH
ECMPA

Emitac Lid

P.O Box 2T

ABU DHABI

Tel 820419-20

Cable. EMITACH ABUDHABI
Emitac Ltd

PO Box 8331

DUBAL

Tel. 377591

Emitac Ltg

PO Box 47

RAS AL KHAMAN

Tel 28132.21270

UNITED KINGDOM
ENGLAND
Hewiell-Packard Ltd

Miller House

The Ring, BRACKNELL

Berks RG12 1XN

Tl 44/344/424-898

Telex 848733

E

Hewbet1-Packard Ltd

Elstree House. Eistree Way
BOREHAMWOOD, Herts WD6 15G
Tel 01207 5000

Teiex 8952716

CE

Hewtett.Packard Ltd

Oakheid House. Oakheid Grove
Ciitton BRISTOL, Avon BS8 2BN
Tel 44-272-736 806

Teiex 444302

CEP

Hewlet1-Packard Ltd

9 Bridewell Place

LONDON EC4v €8S

Tel 44-01-583-6565

Terex 298163

cp

Hewlet!-Packsrd Ltd
Pontefract Road

Hewiet1-Packard Ltd

The Quadrangie

106-118 Station Hoad
REDHILL, Surrey MY 1PS
Tel 44-737-686-45

Telex 947234

CEP

Hewlett-Packard Ltd
Avon House

435 Steattord Rond
Shirley. SOLIWULI. Wes! Midlands
890 4BL

Tel 44-21-745-8000
Tetex: 339105

CEP

Hewiett-Packard Lid
Heathside Park Flosd
Cheadse Heath, Stockport
SK3 ORB. Unitec Kingdom
Tel. 44-061-428-)828
Tevex 568058

ACEMP
Hewiett-Packard Ltd
Harmon House

Ho 1George Street
UXBMOGE, Middiesex UX8 1YH
Tel: 835 720 20

Telex: 893134/5
CCMEMP
Hewlet!-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG 11 5AR

Tel 44/734/784774

Telex 8471789
ACEMP

NORTHERN IRELAND
Hewlet!-Packar¢ (ireiand) L1d
Carricktergus (nustrial Centre
75 Belfast Road. Carricktergus
CO. ANTRIM BT:8 8PM

Tei 09603 67333

CE

Cardisc Servicess Company
95A Finaghy Rond South
BELFAST, BT 10 OBY

Tel 0232-625566

Telex 747626

L]

SCOTLAND
Hewlet!-Packar Lid

1/3 Springburn Place
College Milton torth
EAST KILBAIOE, G74 5NU
Tel 041-332-6232
Tolex 779615

CE

Hewlett-Packar 3 Ltd.
SOUTH QUEENSGFERRY
West Lothian, EH30 8TG
Te G313311138
Tewex: 72682 HPSQFYG
CCMEMP

NORMANTON, West Yorkshire WFE 1RN

Tol 44/924/895 566
Teiex 557355
cp

Arranged alphabetically by country

UNITED STATES
Hewtetl-Packard Co
Customer intormation Center
Tei: (800) 752-0900
Hours. §:00 AM to 5 00 PM
Pacific Time
Alabama
Hewbett-Packard Co.
210C Riverchase Center
Building 100 - Suite 118
BIRMINGHAM, AL 35244
Tel (205) 988-0547
ACMP*
Hewlett-Packard Co

420 Wynn Drive
HWUNTSYILLE, AL 35805
Tei: (205) 830-2000
CCMEM*

Alaska
Hewieti-Packard Co
4000 Oid Seward Highway
Swite 101

ANCHORAGE, AX 99503
Tel. (907) 563-8855

CE

Arizona
Hewiett-Packard Co
8080 Pointe Parkway West
PHOEMIX, AZ 85044

Tel (602) 273-8000
ACCMEMP
Hewlett-Packard Co
3400 East Britannia Or
Bidg. C. Sutte 124
TUCSON, AZ 85706

Tel (602)573-7400
CEM'"

Californis
Hewletl-Packard Co

99 South Hill Or
BRIBBANE, CA 94005

Tel (415) 330-2500

c

Hewlett-Packsrd Co
1907 North Gateway Bivd
FRESNO, CA 93727

Tel. (209} 252-9652

(o]

Hewlelt-Packard Co
1421 5. Manhsttan Ay
FULLENTOM, CA 92631
Tol (714)999-6700
CCMEM
Hewieti-Packard Co
7408 Holitster Ave BA
GOLETA, CA 8317

Tel. (805) 685-6100

CE

Hewlett-Packard Co
2525 Grand Avenue
LOMG BEACH, CA 90815
Tei: (213)488-1111

c

Hewbett-Packard Co.
5651 West Manchester Ave
LOS ANGELES, CA 90045
Ted (213} 337-8000
Hewtent-Packard Co
3155 Porter Orive

PALC ALTO, CA 94304
Tel (415)857-8000

CE

]



Hewlet!-Packard Co
5725 W Las Positas Bivd
PLEASANTON, CA 94566
Tei (415) 4600282

c

Hewietl-Packard Co
4244 So Market Court, Suite A
SACRAMENTO, CA 95624
Tel (916)929-7222
ATCEM
Hewtett-Packard Co
9606 Aero Drive

SAN DIEGO, CA 92123
Tei (619)279-3200
CCMEM
Hewtett-Packard Co
3003 Scott Boukevard
SANTA CLARA, CA 95054
Tei (408) 988-7000
Tedex. 910-338-0586
ACCME
Hewile1-Packard Co
2150 W Huicrest Dr
THOUSAND OAKS, CA 91320
(805} 373-7000

CCME

Colorado
Hewler1-Packard Co
2945 Center Green Court South
Suite A

BOULDER, CO 80301

Tel (303) 499-6655

ACE

Hewtett-Packard Co

24 inverness Place. East
ENGLEWOOD, CO 80112
Tei (303) 649-5000
ACCMEM
Connecticut
Hewlett-Packard Co

500 Sytvan Av.
BRIDGEPORT, CT 06606
Tei (20)371-6454

CE

Hewlet-Packard Co

47 Barnes Indusiral Road South
WALLINGFORD, CT 06492
Tel (203} 265-7801
ACCMEM

Florida
Hewleti-Packard Co
2501 N'W 62nd Street
FOMT LAUDERDALE. FL 33309
Tei {3051 973-2600
CEMP*
Hewiet1-Packard Co
6800 South Point Parkway
Suite 301
JACKSONYILLE, FL 32216
Tel (904) 636-9955
[

Hewiett-Packsrd Co

255 East Drive, Suite B
MELBOURNE, FL 32901
Tet (305) 729-0704

CM.E

Hewilert-Packard Co
6177 Lake Elienor Drive
ORLANDO, FL 32809

Tei (305) 859-2900
ACCMEP*

Hewlett-Packard Co
4700 Bayou Bivd
Building $
PENSACOLA, FL 32503
Tel (904) 476-8422
ACM
Hewieti-Packard Co
5550 W Idiewiid. #150
TAMPA_ FL 33614

Tei 813) 884-3282
CEMP

Georgia
Hewiet!-Packard Co.
2015 South Park Piace
ATLANTA, GA 30339
Tei (404) 955-1500
Tetex 810-766-4830
ACCMEMP"
Hewle1t-Packard Co
3607 Parkway Lane
Suite 300

MNORCROSS, GA 30092
Tel (404) 448-1894
CEP

Hawaii
Hewset-Packard Co
Pacitic Tower

1001 Bishop St
Surte 2400
HONOLULY, HI 96813
Te! (808) 526-1555
ACEM

Idaho
Hewlett-Packard Co
11309 Chinden Bivd
BOISE. D 83714

Tei {208)323-2700
C

Wiinois
Hewiett-Packard Co
2205E Empire St

P O Bex 1607
BLOOMINGTON, IL 61702-1607
Tel {309} 662-94 11
ACEM'"
Hewiett-Packard Co.
525 W Monroe, #1308
CHICAGO, IL 60606
Tel. (312)930-0010

[

Hewiett-Packarg Co
1200 East Dieni Road
NAPERVILLE, iL 60566
Tel {312)357-8800

[

Hewett-Packard Co
5201 ToMveew Drive
ROLLING MEADOWS, 1L 60008
Tel (312) 255-9800
Telex 910-687.1066
ACCMEM

indiana
Hewlett-Packard Co
11911 N Meridian St
CARMEL. IN 46032
Tel (317} 844-4100
ACCMEM
Hewtet!-Packard Co
111 € Ludwig Road
Suite 108

FT. WAYNE, IN 46825
Tel (219)482.4283
CE

iowa

Hewlett-Packard Co
4070 22nd Av SW
CEDAR RAPIDS, IA 52404
Tel (319) 390-4250
CEM

Hewlen-Packar¢ Co
4201 Corporate Dr
WEST DES MOMNES, 1A 50265
Tel (515) 224-1435

AT CM

Kansas
Hewleit-Packard Co
North Rock Business Park
3450 N. Rock Rd.

Suite 300

WICHTTA XS 67226

Tel (316) 684-8491

CE

Kentucky
Hewiet-Packard Co
305N Hurstbourne Lane.
Suite 100

LOUISYILLE, KY 40223
Tel (502} 426-0100
ACM

Louisiana
Hewlett-Packard Co.

160 Jsmes Drive East
ST. ROSE, LA 70087

PO Box 1449

KENMER, LA 70063

Tel (504} 467-4100
ACEMP
Maryland
Hewilett-Packard Co
3701 Koppers Street
BALTIMORE, MD 21227
Tet 1301) 5445800
Tedex. 710-862-1943
ACCMEM
Hewiet!-Packard Co.

2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel. (301)948-6370
ACCMEM
Massachuseits
Hewlett-Packard Co
1775 Minuteman Road
ANDOVER, MA 01810
Tel (617) 682-1500
ACCMEMP®
Hewlett-Packard Co

29 Burlington Mali Rd
BUALINGTOM, MA 01803-4514
Tei (617)270-7000

CE

Michigan
Hewlett-Packard Co
4326 Cascade Road S E.
GRAND RAPDS, Mi 49506
Tel {616) 957-1870

™

Hewlett-Packard Co
39550 Orchard Hill Place Drive
NOYL, M1 48050

Tel (313} 349-9200
ACEM
Hewlett-Packard Co

560 Kirts Rd

Suite 101

TROY, M 48084

Tel (313}362-5180

c

Minnesota
Hewleti-Packard Co
2025 W Larpenteur Ave
ST. PAUL MN 55113

Tel (612) 644-1100
ACCMEM
Missouri
Hewlett-Packard Co
1001 E 107t Terrace Sutte 120
KANSAS CITY, MO 64131-3068
Tel (316)941-0411
ACCMEM
Hewlett-Packard Co.
13001 Hollenberg Drive
BADGETON, MO 63044
Tel. {314) 344-5100
ACEM

Nebrasks
Hewiett-Packard

11626 Nicholas St
OMAMA, NE 68154

Tei (402) 4930300
CEM

New Jersey
Hewiett-Packard Co
120 W Century Road
PARAMUS, NJ 07652
Tei. (201) 265-5000
ACCMEM
Hewiett-Packard Co

20 New Engiand Av. West
PSCATAWAY, NJ 08854
Tel (207)562-6100
ACCME

New Mexico
Hewiett-Packard Co
7801 Jeterson N.E
ALBUQUERGUE, NM 87109
Tel {505)823-6100
CEM

Hewiet!-Packard Co
1362-C Yrinity Dr

LOS ALAMOS, NM 87544
Tel. (505) 662-6700

CE

New York
Hewiett-Packard Co

5 Computer Drive South
ALBANY, NY 12205

Tat (518) 458-1550
ACEM
Hewlett-Packard Co
96500 Main Street
CLARENCE, NY 14031
Tel {716) 759-8621
CEM

Hewteti-Packard Co

200 Cross Keys Office Park
FARRPORT, NY 14450
Tel.i716) 223-9950
ACCMEM
Hewlett-Packard Co
7641 Henry Clay Bivd
LIVERPOOL, NY 13088
Tel.(315) 451-1820
ACCMEM
Hewieti-Packard Co

No 1Pennsylvania Plaza
55th Floor

Jth Street & 7th Avenue
MANHATTANNY 10119
Tel (212)971-0800
cme

Hewlett-Packard Co

1§ Myers Corner Rd
Hollowbrook Park, Suite 2D
WAPPINGERS FALLS, NY 12590
Tel {914)298-9125
CME

Hewiett-Packard Co.
2975 Wesichester Ave
PURCHASE, NY 10577
Tei (914)935-8300
CCME
Hewtett-Packard Co

3 Crossways Park West
WOOOBURY, NY 11797
Tel (516) 682-7800
ACCMEM

North Carolina
Hewiett-Packard Co
305 Gregson Dt
CARY,NC 27511
Tei:(319) 467-6600
CCM.EMP*
Hewtett-Packard Co.
9401 Arrow Point Bivd
Surte 100

CHARLOTTE, NC 28217
Tel. (704) 527-8780

c

Hewtett-Packard Co
5605 Roanne Way
GREENSBORO, NC 27420
Tel (919)852-1800
ACCMEMP®

Ohio
Hewiett-Packard Co
2717 S. Arlington Road
AXRON, OH 44312

T, (215) 544-2270
CE

Hewiett-Packard Co
4501 Erskine Road
CINCINMATI, OH 45242
Tei (513)891-9870
M

Hewleti-Packard Co
15885 Sprague Rosd
CLEVELAND, OH 44136
Tel (216) 243-7300
ACCMEM
Hewlett-Packard Co
9080 Springboro Pike
WIAMISBURG, OH 45342
Tei (513)433-2223
ACCME'M
Hewiett-Packard Co
One Maritime Plaza, 5th Floor
720 Water Street
TOLEDO, OH 43604

Tel (419)242-2200

c

Hewten-Packard Co
675 Brooksedge Blvd.
WESTEAVILLE, OH 43081
Tel. [614) 891-3344
CCME"
Okishoma
Hewilet1-Packard Co
3525 N W 56th St
Sunte C-100
OKLAMOMA CITY, OK 73112
Tel (405) 946-9499
CE'M




UNITED STATES
(Cont'd)
Hewlett-Packard Co
6655 South Lews,

Suite 105

TULSA, OK 74136

Tel (918} 481-6700
A**CEM P
Oregon
Hewien-Packard Co
9255S W Pioneer Court
WALSONVILLE, OR 97070
Tel (503} 682-8000
ACE' M
Pennsylvania

Hewiett-Packard Co
Heatherwood industnal Park
50 Dorchester Rd

Route 22

HARRISBURG, PA 17112.2798
Tel (717} 657-5900

C

Hewlett-Packard Co

111 Zata Drive
MTTSBUAGH, PA 15238
Tel (412) 782-0400
ACEM

Hewiett-Packard Co

275C Monroe Bouleverd
YALLEY FORGE, PA 19482
Tel. (215) 666-9000
ACCMEM

South Carolina
Hewteti-Packard Co
Brookside Park. Suite 122
1 Harbison Way
COLUMBIA, SC 28212
Tel (803} 732-0400
CM

Hewlsll-Packard Co
545 N. Pleasantburg Dr
Swrie 100
GAREENYRLE, SC 29607
Tel (803) 232-8002

C

Tennessee
Hewlett-Packard Co
Cne Energy Centr Suite 200
Pelissippi Pkwy
KNOXVILLE, TN 37932
Tel (815)966-4747
ACEMP
Hewiet-Packard Co
3070 Direciors Row
Directors Square
MEMPHIS, TN 38131
Tei (901) 346-8370
ACEM
Hewlett-Packard Co
44 Vantage Way.
Sutte 160
MASMYILLE, TN 37228
Tel {615} 255-1271
ACEMP

Texas
Hewiet1-Packard Co
1826-P Kramer Lane
AUSTN, TX 75758
Tet 512) 8356771
CEP*
Hewlen-Packird Co
$700 Cromo O

EL PASO, TX 79912
Tei (915) 8334400
CE*M*"
Hewtett-Packiird Co
3952 Sandshelt Drive
FORT WORTH, TX 76137
Tel (817)232-9500
o

Hewett-Packord Co
10535 Harwn Drive
HOUSTON, TX 77036
Tel (713) 776-6400
ACEMP*
Hewlett-Packerd Co
3301 west Roval Lane
IRVING. TX 75063

Tel (214)863-3377
CE

Hewiett-Packard Co
109 E Toronic. Suite 100
MCALLEN, TX 78501
Tel (512) 630-3030
C

Hewlett-Packard Co

930 E Campbeil Rd
RICHARDSON, TX 75081

Tel (214) 231-65101
ACCMEMP*
Hewlett-Packa‘d Co

1020 Central Parkway South
SAN ANTOMIO. TX 78232
Tel (512) 494-9336
ACEMP"

Utah

Hewlett-Packard Co
3530w 2100 South St
SALT LAKE CITY, UT 84113
Tel {801)§74-1700
ACEM

Vitginia
Hewtett-Packard Co

840 Greenbreer Circie
Swite 101

CHESAPEAKE, VA 23320
Tel {804) 424-7105
CEM

Hewiett-Packard Co
4305 Cox Road

GLEM ALLEN. VA 23060
Tel (804) 747-7750
ACEMP’

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Hewiert-Packard Co
Tangrewood West Bldg
Surte 240

3959 Electric Road
ROANOKE, VA 24018
Tei {703) 774-3444
CEP

Washington
Hewiet1-Packard Co
15815 S € 37th Street
BELLEVUE, WA 38006
Tel. (206) 643-4004
ACCMEM
Hewien-Packard Co.
1225 Argonne Rd
SPOKANE. WA 99212
Tel. (509) 922-7000

c

West Virginia
Hewlett-Packacd Co
501 56th Stree!
CHARLESTON, WV 25304
Teol (304)925-0492
ACM
Wisconsin
Hewlett-Packard Co
275N Corporate Dr.
BROOKFIELD, W' 53005
Tel (414) 784-8800
ACE'M

URUGUAY

Pabio Ferrando SAC o)
Avenida ftaha 2877
Casills de Correo 370
MONTEVIDEO

Tei. 59-82-802-586

Telex 398802586
ACMEM

Olympra de Uruguay S.A
Maguines de Oticina
Avda del Libertador 1997
Casills de Correcs 6644
MONTEVIDEO

Tei' 91-1809. 98-3807
Telex. 6342 OROU UY

3

VENEZUELA

Hewiet1-Packard de Venerueia C.A
3A Transversal Los Ruices Norte

Edificio Segre 24 3
Apartado 50933
CARACAS 1050

Tol (582} 239-4133
Tetex 251046 HEWPACK
ACCMEMP

Hewiet1-Packard da Venezuels, C.A
Centro Cudad Zomercial Tamanaco
Nivel C-2 {Nueva Elapa)

Local 53H05

Chuso, CARACAS

Tel 928291

P

Albis Yenezoiara S R.L

Av. Las Marias, Ota Alix,

£l Padregal

Apartado 8102¢.

CARACAS 10804

Tol: 747984742146

Telex 24009 ALBIS VC

A

Tecnologica Medica del Caribe. C A
Mutticentro Emresarial del Este
Ave Libertador

E£dif. Libertador

Nucleo "C" - Oticing 51-52
CARACAS

Tei: 339867/333780

M

Hewlell-Packar(! de Venezuela C A
Residencias Tia Betty Locat 1
Avenida 3y con Calle 75
MARACAIBO, Eslado Zulia
Apartado 2646

Tel: 58-2-617-5¢69

Telex. 62464 HPMAR

CE

Hewlati-Packarc de Venezuels C A
Urb. Lomas de Este

Torre Trebol — 30 11

YALENCLA, Esiacdo Carabobo
Apartado 3347

Tol (5841) 2229492

cP

YUGOSLAVIA
Do Hermes

Genecal Zdanovy 4
YU-11000 BEOGAD
Tel (011) 342 641
Tetex. 11433
ACEMP

Do Hermes

Celovska 73
YU-61000 LIVBLIANA
Tel (0611553 170
Totex 31583
ACEMP
Elextrotenna

Titova 51

YU-61000 LIVBLIANA
M

Do Hermes

Kraija Tomislava 1
YU-71000 SARAJEVO
Tel (071}35 859
Telex. 41634

cP

ZAIRE

Computer & Industnal Engineering
25, Avenue de Ia Justice

BP 12797

KINSHASA, Gombe

Tel: 32063

Teiex: 21552

cP

ZAMBIA

R.J. Tilbury (Zambua) L1d
P.O Box 32792
LUSAKA

Tel: 215590

Telex: 40128

E

ZIMBABWE

Fioid Tachnical Sales (Private) Limited
45, Ketvin Road Norih

P.0. Box 3458

SALISBURY

Tel 705 231

Telex. 4-122 R

EP

September 1987
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