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PREFACE

X.25 is a communications standard defined by the CCITT (Comité Consultatif
International pour Telegraphique et Telephonique -- International Advisory Committee
for Telegraphy and Telephony). According to the CCITT, X. 25 defines the “interface
between data terminal equipment (DTE) and data circuit-terminating equipment (DCE)
for terminals operating in the packet mode on public data networks." A further
explanation of this rather complex definition is given in the first section.

DSN/X. 25 will work on either MPE IV or MPE V/E. However, the number of logical
devices you can configure will be different.

The first section also defines Public Data Networks and Packet Assembler-Disassemblers
(PADs), and explain their uses. However, since all networks are somewhat different, you
will need to check your network documentation for specific information.

Section 2 elaborates on the uses of a PAD, including block mode operation. It also explains
how to write block mode applications that are not exclusively VPLUS, how to modify
existing block mode applications to be used on a terminal connected to a PAD, and how to
use the HP 2334A Cluster Controller.

The third section describes X. 3 and X. 28, the standards that govern the interface between
PADs and asynchronous devices.

The next two sections describe how to configure X.25 nodes and I/0 devices. Section 4
explains the Network Configurator, used to configure X. 235, while Section 5 covers System
1/0 configuration.

Section 6 describes the different parameters of the DSCONTROL command, used to enable
the link to the PDN.

Section 7 explains how to run DSLIST to determine the version of X..25 installed on the
system.

Finally, Section 8 compares HP’s implementation of X.25 on the HP 3000 to the CCITT
X. 25 Standard.

Appendices A-E cover facets of the system that might not be of interest to all users, but
are useful for those who want a fuller understanding of the system.

Appendix A lists the various error codes and their meanings. These codes are separated by
function, to make it easier to find each code.

Appendix B covers DSDUMP and CSDUMP, the CS trace file analyzing programs, and gives
examples of each.

Sample subscription forms for several common networks are included as Appendix C.
Appendix D contains packet formats for X.28 and X. 29

Finally, Appendix E is a copy of the standard ASCII character chart.
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PREFACE (continued)

Users of this manual should be familiar with the basic operating principles of the HP 3000
computer system using the MPE operating system, and should also be familiar with the
subjects covered in the following manuals:

For MPE-1V:

e HP 3000 Computer Systems, MPE Commands Reference Manual
(30000-90009)

e HP 3000 Computer Systems, MPE Intrinsics Reference Manual
(30000-90010)

e HP 3000 Computer Systems, System Manager/System Supervisor
Reference Manual (30000-90014)

e HP 3000 Computer Systems, Console Operator's Guide (32002-90004)
For MPE-V:

® HP 3000 Computer Systems, MPE V Commands Reference Manual
(32033-90006)

. ‘HP 3000 Computer Systems, MPE V Intrinsics Reference Manual
{32033-90007)

e HP 3000 Computer Systems, MPE V System Operation and Resource
Management Reference Manual (32033-90005)

For both:
e IMAGE/ 3000 Reference Manual (32215-90003)

e HP 3000 Computer Systems, Communications Handbook { 30000-90105)
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PREFACE (continued)

If you have DSN/DS software, you should use the following manuals:

e DSN/DS HP 3000 to HP 3000 User/Programmer Reference Manual
(32189-90001)

o DSN/DS HP 3000 to HP 3000 Network Administrator Reference Manual
(32189-90002)

If you become involved in the selection or connection of the various network components,
you should make use of the appropriate component manuals, including the following:

e HP 300104 Intelligent Network Processor (INP) Installation and
Service Manual (30010-90001)

o HP 300204 Intelligent Network Processor (INP) Installation and
Service Manual (30020-90001)

e HP 30020B Intelligent Network Processor (INP) Installation and
Service Manual (30020-9000S5)

o HP 300104/30020A4/ B Intelligent Network Processor (INP) Diagnostic
Procedures Manual (30010-90002)

e HP 2334A Reference and Service Manual (02334-90001)
Parts of this manual were drawn from the DSN/DS 3000 User/Programmer Reference
Manual). Other parts are completely new. The DSN/DS 3000 User/Programmer

Reference Manual has been updated to reflect these changes. However, if you do not own
a copy of the DS/3000 software, it is not necessary for you to order the DS manual.
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CONVENTIONS USED IN THIS MANUAL

NOTATION DESCRIPTION

COMMAND Commands and keywords are shown in CAPITAL LETTERS. The
names must contain no blanks and be delimited by a non-alphabetic
character (usually a blank).

parameter Lowercase italics denote a parameter that must be replaced by a
user-supplied variable. For example:

CLOSE filename

[ 1] An element inside brackets is optional. Several elements stacked
inside a pair of brackets means the user may select any one or none
of these elements.

Example: [ g ] user may select A or B or neither.

When brackets are nested, parameters in inner brackets can only be
specified if parameters in outer brackets or comma place-holders
are specified.

Example: [parml(,parm2[,parm3]]] may be entered as:

parml ,parm2 ,parm3  or
parml, ,parm3 or
s sparm3 | etc.

{ ) When several elements are stacked within braces the user must
select one of these elements.

Example: { g } user must select A or B.

An ellipsis indicates that a previous bracketed element may be
repeated, or that elements have been omitted.

user input In examples of interactive dialogue, user input is underlined.
CONTROL Control characters are indicated by followed by the

character. Example: (CONTRODY. (Press Y and
simultaneously.)

(O Indicates a special key on the keyboard, such as the carriage return
key or the backspace key.

<<COMMENT>> Programmer’s comments in listings appear within << >> .

%k Comment %X Writer’'s comments appear in this form.

X1
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ACRONYMS USED IN THIS MANUAL

CCITT

DS

DSN

LC

LDEV

PAD

PDN

PSN

PVC

RN

SvC

Comité Consultatif International pour Telegraphique et Telephonique: the
International Advisory Committee for Telegraphy and Telephony. An advisory
body that provides data communications recommendations such as X. 25.

Distributed System. HP’s data communications product that permits data
communications between HP systems, such as the HP 3000 and HP 1000.

Distributed Systems Network. HP’s series of programs that permit data
communications between HP systems and terminals. DS and X. 25 are examples.

Line Characteristics. A table used in NETCONF containing information
pertaining to a particular line.

Logical Device Number. The identification number for a particular device on the
HP 3000.

Packet Assembler-Disassembler. Software and/or hardware that allows an
asynchronous device, such as a terminal, to communicate with a network.

Public Data Network. A public data communications service devoted to data
transmission.

Packet Switching Network. A special type of a PDN that uses packet switching
rather than circuit switching. See Section I for a fuller explanation.

Permanent Virtual Circuit. A PDN’s equivalent of a leased line, in that itisa
permanent connection between two nodes.

Remote Node. A table used in NETCONF that references devices attached to an
HP 2334A, or remote nodes when using X.25 with DS.

Switched Virtual Circuit. A PDN’s equivalent of a dial-up line, in that it isa
temporary connection between two nodes.

Xiii



2



TABLE OF CONTENTS

Section 1 PUBLIC DATA NETWORKS AND X.25

What is 2 Public Data NetwWork? ... i et 1-1
TYPES Of PN . .ottt e e e e e 1-1
TYDES Of COMMEC I ONS. ..\ttt e e e e vt ane e 1-4

X.25 and Public Data NetWorKs. . .oouiiiiitiitiiiitiit it e e e ns 1-4
D A T -5 P 1-4

X.250nthe HP 3000, ... oo e, 1-5

Connecting toa PDN. ... 1-9

Section 2 USING THE PAD

Configuring the Terminal..........oo i e 2-1
BIOCK MOGe. . ettt 2-1

| 200\ @171 3 (V- PP 2-1

2. The Terminal Configuration SCrEemN..........oovuiiiiiieiiiniiiaiiae e, 2-3

3. The Port Configuration SCreem.........oooviriiriieiiiiii i ieeienennas 2-5

4. Connecting tothe PAD. ... ... e 2-7

RTRD 007255 (7 0 )« T 2-7

B SUIMIIMAT Y. ¢\ttt ittt et e ettt et e et et e e ar e aaaas 2-8
Character MOde. ... ittt e e 2-8
Using the Terminal in BIock Mode.........cooiiiniiiiiiiii i et e e e 2-9
Pure VPLUS/3000 Applications..........ocuiviviiinininiiiininiee e eiieieeenanannes 2-9
Non=VPLUS/3000 Applications. .. ..o.ouveininiiiiiii ittt eeae e aaanans 2-9
Using Intrinsics With Block Mode...........oooiiiiiiiiiiiiii e 2-14
FOONT ROLS. ..ottt e e e e e et e et e e aaenans 2-14
(6141153 o §118 9501 1+ 2-15
Recovering Froma Hard Reset..............oooiiiiiiiiniiiiiii i e, 2-15
Using the HP 2334 A i e 2-16
ACCESSING @ SPECIfIC DBVICE. . .ovinti ittt e 2-16
Using File EQUations.......oooviiiiiiiii e et e e 2-17
ProgrammatiC ACCESS. .uuuttitititetitet ettt ae e e et eate e eneananns 2-17
Accessing Devices in the Callable Port Pool.........c.vvvriieirieis i, 2-18
Using File EQUAtIONS. ....cooiiinii e e e r e 2-18
PrOgramMMAtIC ACCESS. .ttt ittt ittt ettt eee et e 2-18
POSSIble Error Messages. . ..o.v ittt ittt e et et e v e aanns 2-19
Using the Terminal in Character Mode..........ccooiiiiiiiiiiii e eieeeea s 2-20
Terminal Restrictions on the PAD.........ooiiiiiiiiiiiiii e e, 2-20
Using a Microcomputer with a PAD.........co.oiiiiiiiiiii e, 2-20

Characteristics of the PAD

XV




TABLE OF CONTENTS (continued)

Section 3 X.28 AND X.3

Xo28 COMMANGS. . ..ottt
Setting Up the Virtual Circuit......o.oiviiiiiiiiii e,
Listing X. 3 Parameters.....ocveveruinenriiratiiteieietin it eeneeeenenennns
Changing X. 3 Parameters......oevuiiiiriiniiiiii it e eeneas
Changing and Listing Parameters......o.ooivuirieiniieriiieeeieeneennannennnnn
Calling a Status ReqQUESt.......ouoviniiiieiiei e ee e,
Resetting the Virtual Circuit........oooooveinininiii e,
Clearing the Virtual CIrcuit. . ....oooiiiiiintiee et e ereeereennns
Transmitting an Interrupt Packet.........oooviiiiiiiiiiiiiraeiiiieiannans
Selecting an X.3 Parameters Profile..........coooiiiiiiiiiiiiie i eaeananns

PAD Service Signals......cvuiitiiiiiiiii i e

X PaATAIMEECTS. . et inintitiiteti ittt e ettt et et ettt et

ReQUITE Parameters. .. ouove ittt ittt et e ne e
(0 0ATT CAN D 8 11 1103 £ TR

Section 4 SYSTEM I/0 CONFIGURATION DIALOGUE........................

Section § X.25 NETWORK CONFIGURATOR

The NETCONF Utility. ..ot e
USING NETCONF . ..o ittt e e e et e e aaneans
Data Base Organization.......c.ovuviiiiiiiiiioini it i ereevneennnes

Configuration EXamPIes. .. .o.ueitirieieiititinieeiiieetrseeenineeneaneieineeneneenaas
D O A 6 11 L NP

I/0 ConfigUIALION. «. v vtinite ettt e
Network Database Configuration...............cooiiiiviiiiiiiiiii s

X.25and the 2334A 252 PAD . ... iiiiiiiiiii e e e

I/0 Configuration.....cvvtitiniie i e e e e
Network Database Configuration..........c.oooiiiiiiiiiiiiiiiiiiiiiiieannen,
X.25 and the 2334A for FOPEN SUDDPOIt....coviivriiiiiiiiiiiiiiiiiieiineenass,
1/0 Configuration.................... DO T PR
Network Database Configuration............cooviiiiiiiiiiiiiiiiiii i,
X.25 and the 2334A Callable Port Pool...........oovvviiiiiiiiiniiieeeaas
I/O ConfiguIation. . .vuiuiuit ittt ee e
Network Database Configuration..........c.ooviiiiiiiiiiiiiiiiiiiii e,

Section 6 DSCONTROL CONSOLE COMMAND

0] -1 1 A 1o « T U,
| 25 €3 11 o) (- PP

Xvi



TABLE OF CONTENTS (continued)

Section 7 DSLIST

NI R AZ N T T e S (R ) 103 o A N 7-1
VErsion RePOrt EXamIDIe. .. .ottt et ettt et e e e e ettt e e e a e s e erieeees 7-1
DSN/X. 25 With DSN/DS 3000, . ... 0ttt ittt ie e et e eee e ee et e reete e araenenenenas 7-1
DSN/X. 25 Without DSN/DS 3000.. ...ttt reveeeree e enaneaeeeenens 7-2

Section 8 COMPARISON TO CCITT X.25§

101 F:1 113 . N S 8-1
The Packet Level DTE/DCE INEeIface. .. ..o.vuviniitiniiiitt et ee et e eeeeanenaes 8-1
1011713 o S PP 8-2
Procedures for Virtual Circuit Services.............. et 8-2
CRaPter 5. ... 8-4
Procedures fOr Datagram SEIVICE. . ittt ieittiiitte ettt ettt e ate e e eaatatereartaeetesaaraseeraneess 8-4
(6] T3 ) 1= J T PPN 8-4
| 1o A A 3oY 3 117 £ S S U 8-4
(04T 1 o] -7 i S PP 8-5
OPtional USer Facillties. . .. oot e et e e e et 8-S
Annex I Range of Logical Chanmels........ ... i i et 8-8
1 4 -3GO 8-8
F N 1 -5 QO T 8-9

Appendix A ERROR CODES AND MESSAGES

IDRINTA. G AT 2 T T4 Ts (71 I 28 ¢ o) o NP A-1
DSCONT ROL Informatory Messages. .. .vviiitiitiititieeiiieetiteaeeerantreeeterteeraannaneranenesesnnas A-2
| DRTO(0 )\ 1 3T0) I 25 3 o) 1Y (10 B A-3

XVil



TABLE OF CONTENTS (continued)

Appendix B TRACING DSN/X.25 LINE ACTIVITY

Initiating the CS/3000 Trace Facility...........c.vvvuvineirennieii e, B-1
The Trace File.......ooouiniiiii i e e B-3
Trace Entry MNemMOMICS. ... .vuvuininiiiti it e e e, B-4

Terminating the CS/3000 Trace Facility...........coovvvniriuniieeieeieieieeiinnn, B-4

Formatting @ Trace File...........oiviiiiiiii e e B-5

The CSDUMP Formatting Program...........ccovviinininiinini i, B-$§
Defining a CS Trace File for CSDUMP........cc.ouvuiiiiie e B-5
Defining a CSDUMP Listing File..............cocoiiiiiiiieiiniiie et B-$5
Initiating the CSDUMP Program...........covuveniniiininieeeee e, B-6
Formatted CSDUMP Trace Listing........coovvvininieieiiniieeeeeee e eee i, B-7
CSDUMP Listing Header MeSsage. .......oueninninteenienenenensens s B-14
Begin Tracing and Line Information Messages...........ocovvererererenanerannnnns B-15§
Trace Entry FOrmat......ocooouiiiiiii e e e e e B-17
Missing Entries MesSage.........ovuiuiinineiinit i e eee e eeeneanns ... B-19
PRCT Trace Entries....o.oooviiititiiii et e e e B-19
PSCT Trace ENtries.....couuiiiririiiiiit et B-20
PRTX Trace Entries......co.iieiritininiiiii ettt et B-21
PSTX Trace EnNtries....cooiuiiniiriiii i e e e B-21
PCMP Trace ENtries.......ooviniiiiiniriieie et e e B-22
End of Trace and Line Information Messages.................oovvvuvnenenennnan.n. B-24

The DSDUMP Formatting Program.........co.vvvuirininieeereeeseenararansssanennnns B-25§
Defining a Trace File for DSDUMP. .......coviritiiie e, B-25
Defining a Trace Listing File for DSDUMP............cccooivviiiiiinieininnnn, B-25§
Initiating the DSDUMP Program.............cooviiiuviniiinieeineneeieeneeeanannns B-25

Running DSDUMP Interactively.............cccooviuiivininininiiiiiieeieannens B-25

Running DSDUMP in Batch Mode...........c.coovviiiviiiieeee e, B-26
DSDUMP COmMMAaNnAS. .....ooirintiniitiiiiiiiit ittt e e e e, B-26
Formatted DSDUMP Trace Listing......c.co.vviviiiiiiiiiieirie e eeienaannnnn, B-31
DSDUMP Listing Header MessSage........ccovvininninieieeeinieeieeeaeeeaeeenanns B-43
Begin Tracing and Line Information Messages.............covvereeneininnannann.. B-44
DSDUMP Trace Entry FOormat........oooiiiiiiiiiiiin e e B-45
PROCT Trace ENtIIes. ...oviutiniiiiiit ettt ettt B-46
PSCT Trace ENtries. .. .couiriieiniriiiititiei ettt e B-47
PRTX Trace Entries. . .oouiriiiirinit ittt et et B-48
PSTX Trace ENIies. .. o.uouiieiiiitiii et e e e B-49
PCMP Trace Entries. . o.ooiiiiit i e et e B-50
End of Trace and Line Informatlon MESSAZES. ... B-51

Appendix C SAMPLE NETWORK SUBSCRIPTION FORMS...........ccce...... Cc-1

Appendix D PACKET FORMATS. ...ttt D-1

Appendix E ASCII CHARACTER SET.........oooiiiiiiiiiiiiiieiciee e E-1

Xviii




ON
PUBLIC DATA NETWORKS AND X.25

WHAT IS A PUBLIC DATA NETWORK?

A Public Data Network (PDN) is a public communications service devoted to data transmission
(usually digital). It is not the same as the network used for telephones, but it is sometimes offered as a
special service over telephone networks. Outside the United States, PDNs are usually administered by
the government. In the United States, there are competing private (though regulated) PDNs such as
Telenet, Tymnet, and Uninet.

A PDN consists of switching nodes that route messages, and trunk lines that connect the switching
nodes. It can be owned by a government agency, as is the case in many European countries, or by a
private company, as is the case in the United States. Two well-known PDNs are Telenet in the United
States and Transpac in France.

PDNs are often represented as "clouds" in illustrations. This is because the information path in the
network is transparent to the user. The information enters the network and reaches its destination,
and the way it gets there is irrelevant to the user.

Some networks provide optional services, called facilities. These facilities might include reverse
charging ("collect calls"), alternate packet sizes, or a closed user group, which means that only certain
nodes are allowed to call each other. Facilities can be national or international. Networks with
facilities are sometimes called value-added networks.

So what makes up a PDN? The user must have a computer or terminal to interface to the PDN. For
dedicated access links, the PDN will provide a modem and a line into the network. The user’s system
is known as data terminal equipment (DTE), while the entry point to the network is known as data
circuit-terminating equipment (DCE). Some systems go further and define DTE-P, which is a
computer or intelligent terminal that can send packets, and DTE-C, which is a non-intelligent
terminal that uses asynchronous mode. For a DTE-C, you need a Packet Assembler-Disassembler
(PAD), which is described later.

Types of PDNs

There are two types of PDNs: packet-switching networks (PSNs), such as X. 25 networks, and
circuit-switching networks, such as X. 21 networks. Packet-switching networks use a packet
protocol. That is, messages are divided into several pieces of a specific, pre-determined maximum size,
and are reassembled at their destination. For instance, if a message is 1000 bytes long, and the
network’s packet size is 128 bytes, the message will be converted to 7 packets of 128 bytes each, plus
one packet of only 104 bytes.

The HP 3000 creates these packet-sized pieces of data and attaches addressing and sequencing
information to them. This information is called a header since it precedes the data. The data with
this header is called a packet. To prepare the packet for transmission, another header and a trailer
(control information that follows the data) are attached, and is then known as a frame. Using the
information in the headers or trailers, the network sends the frames to their destination. See Figure
1-1.
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Public Data Networks and X. 25
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Figure 1-1. Making data into packets.

Circuit-switching networks always involve a physical connection -- two wires are actually connected
and data flows over them. While the two nodes are using the wires, no one else can use them. For
this reason, circuit-switching networks usually charge by time and distance.

Unlike the physical connection that circuit-switching networks use, packet-switching networks use
what is known as a virtual connection. This way, no message can monopolize the line. Packets from
several sources can travel across the same wire, and packets from the same message can follow
different paths to their destination. This means that packet-switching networks are usually more
efficient than circuit-switching networks. .For this reason, packet-switching networks usually charge
by time and number of packets rather than by distance, because the distance traveled over the line is
insignificant.

As you can see, PSNs have several advantages. Because they use packet-switching instead of
circuit-switching, they are usually less expensive than making a direct connection to another
computer. They tend to be more reliable than direct connections, because there are alternate paths
within the network to any destination. Therefore, if a path to one node fails, the node can still be
reached through another path. Finally, any system that connects to the PDN can reach any other
system without requiring separate paths.

Compare Figure 1-2 to Figure 1-3. Notice that, in Figure 1-2, the network designer has determined
that the six systems will require 11 lines. Even then, Systems 1 and 2 can’t communicate directly
with System §, System 1 can’t communicate directly with System 6, and System 2 can’t communicate
directly with System 4. In Figure 1-3, however, only six lines are needed, and all the systems can
communicate directly with each other.
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Public Data Networks and X.2$5

CONNECTING USER SYSTEMS

Figure 1-2. Systems without a PDN.

CONNECTING USER SYSTEMS
(with a PDN)
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Figure 1-3. Systems with a PDN.
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Public Data Networks and X. 25

Types of Connections

There are two types of virtual connections (also known as virtual circuits): permanent (PVC) and
switched (SVC). A PVC is a constant association between two systems, similar to a leased line. It
requires no call set~up or call clearing. An SVC, on the other hand, is temporary. The local system
must establish the virtual circuit to the remote system. After the data has been sent, the call must be
cleared. DSN/X.25 for the HP 3000 supports only SVCs.

Another type of connection uses datagrams. This is a very primitive connection method. The
datagram information must be small enough to fit into one packet, and no acknowledgement or
sequencing is provided. At the moment, no PDNs support datagrams.

X.25 AND PUBLIC DATA NETWORKS

To allow as many potential users as possible to use a network, a standard for connecting to a network
has been recommended. This standard is called X.25, and defines the interface to a network. The
system can operate any way it wishes, as long as it follows the standard when it interfaces with the
network.

X. 25 is a recommendation defined by the Comité Consultatif International pour Telegraphie et
Telephonie (CCITT), most recently in October 1980. The CCITT is a European organization that has
made many other recommendations concerning various data communication devices.

The X.25 standard defines a multi-layered architecture. Each layer has its own responsibilities, one
of which is getting the data to the next layer properly.

X.25 Layers

The first layer, the Physical Layer, is concerned with the physical interface to the network.
Eventually, the standard for this layer will be X. 21, a 15-pin digital interface currently used in some
Scandinavian countries. In the meantime, an interim standard known as X. 21 bis (for bisync interim
standard) is being used. It is identical to a standard known as RS232, which is widely used around the
world.

The second layer is known as the Frame Level Logical Layer, or the Data Link Layer. The standard
for this layer is a a full-duplex protocol known as Link Access Protocol Balanced (LAP-B). LAP-B
provides point-to-point service, as opposed to end-to-end service. In end-to-end services, the
protocol guarantees the information’s integrity from the sending node to the receiving node, no matter
how many nodes the information passes through between them. Point-to-point protocols guarantee
that data from one node will arrive error-free at the next adjacent node.

Finally, there is the layer known as the Packet Level Logical Layer, or simply the Packet Layer. This
layer divides a message into packet-sized pieces, and adds addressing and sequencing information.

You, as the user, do not access X.25 directly. You must use HP DSN/DS, which interfaces with X.25
to send your messages. Therefore, X. 25 is nearly transparent to the user; the only person who needs to

" be concerned about it is the network administrator, who needs to configure X.25 into the system. (If
you are a network administrator, see Sections 4 and 5.)
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Public Data Networks and X.2$§

Just because two systems support X. 25 does not mean they can communicate with each other. The
X. 25 recommendation has several optional features that are decided by each implementation.
Communication depends on which features were chosen for your implementation. Check with your
PDN and network administrator to see which remote systems you can communicate with.

X.25 ON THE HP 3000

DSN/X. 25 for the HP 3000 provides for SVCs, but not for PVCs. Each PAD terminal session
(explained below) uses its own virtual circuit. You are allowed to have up to 256 virtual circuits per
Intelligent Network Processor (INP). (In practice, the PDN will probably not allow you to use that
many, because of the PDN resources required.)

X.25 defines the interface for systems or intelligent terminals to connect to a network, but most users
would like to connect dumb terminals to a network. To allow these terminals to connect to a
network, a device called a Packet Assembler-Disassembler (PAD) was developed. Its function is to
receive the asynchronous information from a terminal, convert it to packets, and pass it on to the
network. When the X.25 software receives the data from the Intelligent Network Processor (INP), it
determines that the data was sent by a PAD terminal, and sends the data to a special driver called
IOPADO. When the HP 3000 sends back information, the PAD converts it into asynchronous
characters and routes it to the terminal. See Figure 1-4.
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PDN

\Data
Packets

g mp§_ ---10PADO

Command
Interpreter

Figure 1-4. The data route between the terminal and the computer.

To allow this terminal-computer interaction, several protocols are necessary. CCITT
Recommendation X. 28 controls the interface between the terminal and the PAD, X. 29 specifies the
interface between the PAD and the host computer, and X. 3 specifies the PAD parameters (see Section
3 for more detail). See Figure 1-5.
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X.25

Figure 1-5, CCITT Recommendation map.
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Most PDNs provide the PAD as a front-end processor on the DCE. (See Figure 1-6.) The PAD can be
used with either a dial-up line or a leased line, and can be used only with point-to-point terminals.

Packet Mode

X.
TE 2
v /
@ CE PDN
A
Start—Stop
Mode X.28

—

o R

Figure 1-6. X.25 compared with a PAD.

Some computer vendors provide PADs. HP provides the HP 2334A X.25 Cluster Controller, which
allows up to 16 terminals and printers to access a network. This device requires a leased line to the
network.

Normally, all communications must be initiated by the terminal rather than by the computer. This is
because the computer is given an address at configuration time, while terminals can dial to numerous
PAD ports of varying addresses. Thus, there is no way for a computer to contact a particular
terminal. Nor can one terminal communicate with another. But using the 2334A Cluster Controller,
a computer can communicate with a terminal because each Cluster Controller has an address, and
assigns a sub-address to each connected terminal or printer.

As of this printing, HP’s X.25 using character mode over a PAD has been certified on Telenet, a
United States network, the United States’ Tymnet, Britain’s PSS, Germany’s Datex~P, France’s
Transpac, Belgium’s DCS, Canada’s Datapac, the Netherlands’ DN 1, and Switzerland’s Telepac. Block
mode over a PAD is currently certified on Telenet, Datapac, DN1, and Telepac. Certification on other
networks should be accomplished soon.

Certified means that HP’s X. 25 has been tested on the PDN and works correctly. New networks are

being developed all the time, so the certification process goes on continuously. If the PDN you wish to
use is not listed, check with your HP Systems Engineer for a current list of certified networks.

1-8



Public Data Networks and X. 25

CONNECTING TO A PDN

If you are using DS/X. 2§, connection to a PDN is easy. Simply use the normal DS commands that
you’d use on a leased connection. See the DSN/DS 3000 User/Programmer Reference Manual for
details.

Connecting to a PAD is slightly more complicated, since each network is slightly different and has
variations in its PAD commands. In general, the procedure is as follows:

NOTE

The following procedure is a non-specific example,
comprised of several different networks’ procedures.
You must ask your network administrator, or the
company who owns the PDN, for details relating to
your own network.

1) Select the proper transmission speed, parity setting, and transmission mode. (Your network
administrator can give you this information.)
2) Access the network (usually through the telephone).

3) The network will respond with a welcome message, and may ask for your terminal identifier. The
PDN supplier should give you this information.

4) The network will return a prompt. Type the command that connects you to the remote system.
5) Press RETURN). If there is a virtual circuit available, the remote HP 3000 system will respond with
a :. You will then be attached to the remote HP 3000, and can use it just like any other user of

the system.

At times you may wish to access the PAD directly, perhaps to change one or more of its parameters.
See Section 3 for this information.
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CONFIGURING THE TERMINAL

Block Mode

For an HP terminal to use block mode communications over a PAD, the terminal must support block
mode. In addition, this terminal must support bidirectional XON/XOFF flow control. It must also
support automatic keyboard locking when is pressed. The HP 2624B, HP 2622A, and HP
2623B terminals with updated ROMs, and all HP 2627A terminals support these features. Other
terminals will be added in the future. Contact your HP Sales Representative for more information on
equipping your terminals with new ROMs.

The following steps will explain how to connect to the remote HP 3000 so that you may run block
mode programs over a PAD. The first step makes sure that you have the correct ROMs; the second
step sets the G and H straps; the third step sets baud rate and parity, and also enables XON/XOFF
flow control; the fourth step explains how to connect to the HP 3000 over a PAD; the final step
demonstrates how to log on to use the block mode capability.

1. ROM CHECKING.

For your HP 2624B, HP 2622A, or HP 2623B terminal to support automatic keyboard locking,
you need certain ROMs in your terminal. To check whether you have these ROMs, perform the
following procedure. (Automatic keyboard locking is standard with HP 2627A terminals. If you
are using an HP 2627A terminal, skip to Step 2.)

o Press (AIDS). A set of softkeys will appear at the bottom of your screen. They will be
similar to the following, although they need not be exactly the same.

Figure 2-1. Softkeys shown in response to pressing CAIDS ).

Your softkeys will change to those shown in Figure 2-2.
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TERMINAL IDENTIFY

Figure 2-2. Softkeys shown in response to pressing &

Again, these titles might not match exactly. The key you want is CZ8 ), the
key.

o Press (A6 ). A list of character ROMs and firmware ROMs will appear on your screen.
The following must be among the firmware ROMs for the HP 2624B terminal:

1818-1701
1818-3139
1818-3140
1818-3141
1818-3142
1818-3143

The following must be among the firmware ROMs for the HP 2622A terminal:

1818-3199
1818-3200
1818-3201
1818-3202 (optional: for thermal printer)
1818-3203

The following must be among the firmware ROMs for the HP 2623B terminal:

1818-3223 2334
1818-3224 2334
1818~3225 2334
1818-3226 2334
1818-3227 2334
1818-3228 2334
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2. THE TERMINAL CONFIGURATION SCREEN,
Now you are ready to configure your terminal for using block mode over a PAD.

¢ Press again. The set of softkeys shown in Figure 2-1 will appear at the bottom of
your screen.

o Press 3

Your softkey display will change again:

Figure 2-3. Softkeys shown in response to pressing

Notice that (£ 5 ) is labelled The labels on your keys may not correspond
exactly. (In particular, CA3 ) and (£ 4 ) may be labelled
\ and

e Press C£ 5 ), the

g key.

Your screen will change to a menu of various terminal characteristics, with the active values
already listed. The screen is depicted in Figure 2-4.

TERMINAL CONFIGURATION

InhHndShk(G)

Inh DC2(H)

Figure 2-4. Softkeys shown in response to pressing
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All you need to be concerned with are the specific items shown in Figure 2-4, which are the
parameters gquyning the G and H straps, and the sof tkey definitions. The default setting for
these straps is NO; you need to open them (change it to YES).

e Press (_£ 4 ), the DEFAU

S key, to display the default values.

o(_TAB ) the cursor to the field labelled InhHndShk(G)

E key. The NO will change to a YES.

o All other fields should have their default values. The screen should look like that shown
in Figure 2-5.

e Press (/1 ), the SAVE G key, to keep this configuration. Your softkeys will
change back to those shown in Figure 2-1.
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TERMINAL CONFIGURATION

InhHndShk(G) YES Inh DC2(H) YES

SAVE NEXT  PREVIOUS DEFAULT

SAVE FAULT _config.
+CONFIG ~CHOICE ~CHOICE  VALUES

- keys

Figure 2-5. The TERMINAL CONFIGURATION screen after making
the correct changes.

3. THE PORT CONFIGURATION SCREEN.

For the rest of the configuration, you need to use a different configuration screen, one that
covers topics directly related to data communications.

e Press (Z8 ), the conf

ys key. Your softkeys will be displayed as they were in
Figure 2-3.

config)l. (You may also use
portz2 config or da! omz config if your terminal is so equipped) Your screen will
change to the one shown in Figure 2-6.
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FULL DUPLEX HARDWIRED PORT 1

BaudRate :

Parity 0°§
Chk Parity :NO

RecvPace NONE
XmitPace NONE

keys

Again, note only the items shown in Figure 2-6.
 Press (72 ), the DEFAU
* Press CFZ ), the §

baud rate of your P
information.)

5 key, to display the default values.

E key, which will change BaudRate, until it matches the
and modem. (Your network administrator can give you this

e Make sure Parity is 0"s and Chk Parity is NG; if they are not, use the(CTAB ) key to
move the cursor there and change them using the NEX

*(TAB ] to the RecvPace field, and press (£ 2_), the NE
Xon/Xoff.

OICE key, until the value is

o(_TAB ) to the XmitPace field, and do the same thing.

o All other fields should have their default values. Your screen should look like the one
shown in Figure 2-7. .

o Press C£1_), the SAVE CONEIG

CONFIG key, when you are done.
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FULL DUPLEX HARDWIRED PORT 1

BaudRate

RecvPace
XmitPace X%

Figure 2-7, The FULL DUPLEX HARDWIRED screen after making
the correct changes.

4, CONNECTING TO THE PAD.
Using the instructions from your network administrator, or the PDN-supplied documentation,
dial your PDN, connect to the HP 3000, and receive a colon (:) prompt.

5. LOGGING ON,

Now that your terminal is ready, log on as termtype 24. To do this, log on normally, with
s TERM=24 following your logon message. You might type:

HELLO SUZANNE.FLAHERTY;TERM=24
This tells the HP 3000 that you are using your terminal as a block mode 262X terminal with

automatic keyboard locking, communicating through a PAD, on a public data network. Block
mode will not work correctly over a PAD without this information.
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6. SUMMARY.
To summarize steps 1-5:
1. Make sure your terminal has the correct ROMS to support automatic keyboard locking.
2. Set InhHndShk and Inh DC2 on the Terminal Configuration screen to Xﬁ

3. Inthe FULL DUPLEX HARDWIRED screen, change BaudRate to correspond with the PAD,
set Parity to 0§, Chk Parity to NO, and RecvPace and XmitPace to Xon/Xoff.

4, Connect to the PAD.

5.  Logon to the remote HP 3000 using TERM=24.

Character Mode
The following HP terminals will operate across a PAD in character mode:
HP 2382A
HP 2621A, 2621B, 2621P, 2622, 2623, 2624A, 2624B, 2626A, 2627
HP 2635, 2640B, 2642*, 2644, 2645A %, 2647 %, 2648
(* Not including cassette tape or diskette transfers)

The following HP desktop and personal computers will operate across a PAD in terminal emulation
mode:

HP 85

HP 87

HP 120

HP 125§

HP 9826 (Series 200, Model 26)
HP 9836 (Series 200, Model 36)
HP 9835?

HP 9845°?

(* These desktop computers should be set to character mode, not line mode)
To connect to a remote HP 3000 to run in character mode over a PAD, simply follow steps 3 and 4,

listed above under "Block Mode." Additionally, if you are using an HP 26385, you must set the line
length manually using the terminal switches. (See the HP 2635 manual for more details.)
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USING THE TERMINAL IN BLOCK MODE

Pure VPLUS/3000 Applications

If you use VPLUS/3000 instrinsics exclusively to access the terminal, no program modifications are
required. Just the terminal configurations mentioned above are necessary, including logging on as
termtype 24.

You must have a VPLUS/3000 version of at least B.03.15 to use it over a2 PAD.

Non-VPLUS/3000 Applications

NOTE

It is strongly recommended that user application
programs use only VPLUS/3000 to control the terminal
functions.

If your application does not use VPLUS/3000 exclusively to access the terminal, you must follow these
steps for your application to work correctly.

1.

You need file numbers for your $STDIN and $STDLIST devices to be used with certain intrinsics.
You do this by using FOPEN on your PAD terminal, after it has been logged on.

You need to use FOPEN twice, once for the $STDIN and once for the $STDLIST number. After
you have obtained these file numbers from the FOPEN intrinsic, use the $STDIN filenumber when
using FCONTROLs and FREADs, and the $STDLIST filenumber when using FWRITESs.

When you FOPEN your terminal, you should use a record size that is a multiple of the packet size
your network uses. This results in a more efficient usage of your network. If you are using
carriage control, you must subtract one byte from your record size. That is, if your record size
would be 2048 without carriage control, you should define it as 2047 if there is carriage control.
If you used 2048, the system would add one byte for carriage control (giving you 2049), and then
add another byte to make it an even number (giving you 2050). This would mean that your
record size would not be a multiple of your packet size, and you would waste a great deal of
packet space.

If your application will be used by both PAD and non-PAD terminals, you should have your
program check the terminal type to ensure that its record size is opened correctly. See Figure
2-8.
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<< Get file number of $STDIN, opened with default >>

<< record size.
INFILE := FOPEN(,%244);
<< L’TERMTYPE is logical variable of terminal
<< type. Determine the terminal type using
<< FCONTROL 39.
FCONTROL( INFILE, 39, L'TERMTYPE );
<< If terminal type = 24, block mode PAD terminal
IF INTEGER( L TERMTYPE ) = 24
THEN << Yes, block mode PAD terminal
BEGIN << Setting record size of PAD terminal
<< Open $STDLIST with record size of 2048
<< bytes. Note that if $STDLIST were to be
<< open with carriage control, FOPTION would
<< be %614 and the record size would be 2047.
OUTFILE := FOPEN(,%214,,-2048);
END << Yes, block mode PAD terminal
ELSE
BEGIN

<< Open $STDLIST with the desired record size
<< for a non-PAD terminal.

END; <<Not a block mode PAD terminal

>>

>>
>>
>>

>>

>>

>>
>>
>>
>>

>

>
>>

>

Note that this fragment does not check for failures of the FOPEN or FCONTROL intrinsics. A real
application program should include these error checks and provide for error recovery, if possible.

would:

Figure 2-8. Example of checking terminal type.

a. Change the terminal type from its value of 24.

b.  Change the terminal speed to anything but the speed of the modem and the acceptable

speed for the PAD.

c.  Change the terminal parity setting to anything but zero parity with no parity checking.

Your program must never issue any FCONTROL calls or send any terminal escape sequence that
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d.  Alter the transmit and receive pacing from XON/XOFF. This flow control is necessary to
prevent the PAD from being overrun by the terminal.

e. Change any straps (other than G and H, below) from their default settings.

Your program should open the G and H straps on the terminal. (While the user is supposed to set
these straps, it’s usually a good idea to allow for user error.) These straps control the normal
DC1/DC2 flow control, and must remain open while block mode transfers are taking place. To
open these straps, you must issue ESCAPE)&s1glH to the terminal, where is the escape key
(decimal 27). This sequence only sets the straps in non-volatile memory, which means that if
you hard-reset your terminal, the straps must be reopened.

You need to put the terminal into block mode and page mode. To do this, send the escape
sequences [ESCAPE)&K I B (for block mode) and (ESCAPE)&s 1D (for page mode).

Before your first block mode read, your program must issue the following FCONTROLs, where
filenumis the file number you received for $STDIN from Step 1:

FCONTROL(filenum, 13, last) to disable echo, where last is the previous value of the echo
setting (O=echo on and l=echo off), and is returned from the FCONTROL call;

FCONTROL ( filenum, 29, 0) to enable user block mode transfers.

FCONTROL ( filenum, 41, %14436) to set the terminal into unedited terminal mode, set the
subsystem break character to (CONTROL)Y, and set the read termination character to RS (%36).
Unedited terminal mode means that the terminal will not recognize characters used for
correction, such as (BREAK). A subsystem break is a "soft interrupt," which allows the user to
interrupt the program without suspending it.

Your program also needs to invoke automatic keyboard locking. When autolock has been
enabled, the keyboard will lock each time is pressed, preventing data duplication. To
enable this feature, send the escape sequence ESCAPE)&k 1K to the terminal. This sequence only
needs to be sent once.

NOTE

This sequence does not itself lock the keyboard; pressing
does that. It only enables keyboard locking. If
you wish to lock the keyboard before the user sends any
data, send the escape sequence ([ESCAPE)c to the terminal.

Immediately before each read request, your program must send the escape sequence ESCAPE)b to
the terminal. This sequence unlocks the keyboard.
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7. When your application program is completed, or before a character mode read, your program
should send these escape sequences to the keyboard:

([ESCAPE)&KOK  (disables automatic keyboard locking)
(ESCAPE)b (unlocks the keyboard)

(ESCAPE)&KOB  (returns to character mode)
(ESCAPE)&sOD  (returns to line mode)
(ESCAPE)&s0g0H (closes G and H straps)

Then, your program must perform the following FCONTROL calls, where filenumis the file
number of $STDIN, from Step 1: :

FCONTROL(filenum, 12, last) to enable echo, where last is the previous value of the echo
setting (O=echo on and 1=echo off), and is returned from the FCONTROL call;

FCONTROL(filenum, 28, 0) to disable user block mode transfers;

NOTE

The following FCONTROL call must always be done after
disabling user block mode transfers, never before.

FCONTROL(filenum”fo, 41, 0) to enable editing of input data, and restore the default
subsystem break and read termination characters.

If you wish to resume block mode reads within this application, your program must perform Steps
3-6 again.

Figures 2-9 and 2-10 illustrate Steps 3-6, and Step 7, respectively:



EQUATE
NORETURN = %320, << carriage control
ESC = %33; <<« for escape sequences
ARRAY
OUTBUF(0:65)
BYTE ARRAY
B"OUTBUF (#) = OUTBUF;
PROCEDURE SET’BLOCK’MODE
BEGIN
LOGICAL PARAM; << required for FCONTROL

<< set terminal flow control and straps
MOVE B OUTBUF := (

ESC, "&s1giH", << open G and H straps
ESC, "&k1B", << enable block mode
ESC, "&s1D", << enable page mode
ESC, "&k1K"); << enable autolock
FWRITE(STDLIST, OUTBUF, -22, NORETURN);
FCONTROL (STDIN, 13, PARAM); << turn off echo

FCONTROL (STDIN, 29, PARAM); << enable block mode

PARAM := %14436

FCONTROL(STDIN, 41, PARAM); << set unedited mode
END; << set’block mode

>>
>>

>

>>
>
>>
>>

>>
>>

>
>>

Figure 2-9. Preparing for a Block Mode Read.

PROCEDURE SET CHAR "MODE ;
BEGIN
LOGICAL PARAM; << required for FCONTROL

<< set terminal flow control and straps
MOVE B OUTBUF := (

ESC, "&sOgOH", << close G and H straps
ESC, "&koB", << disable block mode
ESC, "&sOD", << disable page mode
ESC, "b", << unlock keyboard
ESC, "&kOK"); << disable autolock

FWRITE(STDLIST, OUTBUF, -24, NORETURN);

FCONTROL(STDIN, 12, PARAM); << enable echo

FCONTROL (STDIN, 28, PARAM); << disable block mode

PARAM := 0;

FCONTROL(STDIN, 41, PARAM); << enable edit mode
END; << set’char’mode

>2

>>

>>
>
>>
>>
>>

>
>>

>>
>>

Figure 2-10. After a Block Mode Read.

2-13

Using the PAD



Using the PAD
Using Intrinsics With Block Mode

FCONTROLS.
All FCONTROLs work except as noted below:

1. The following FCONTROLs are no-operations. They return CCE but have no effect:

0 general device control

2 complete input/output

10 change terminal input speed
11 change terminal output speed
23 disable parity checking

24 enable parity checking

37 allocate a terminal

2. The following FCONTROLs return CCL. The file error is FSERR42 (OPERATION INCONSISTENT
WITH DEVICE TYPE):

3 read Hardware Status Word
5 rewind file
6 write EOF
7 space forward to tape mark
8 space backward to tape mark
9 rewind and unload tape
18 disable tape mode
19 enable tape mode
36 set parity

3. The following FCONTROL return CCL. The file error is FSERR42 (UNIMPLEMENTED
FUNCTION):
26 disable binary transfers
27 enable binary transfers

4. The following FCONTROLs work, but not the same as with local terminals:

25 define line This FCONTROL does not change the data forwarding condition at
termination the PAD. However, once the data has been forwarded to the
character remote system, IOPADO will scan the data for this character and

complete the read with an end of line indication (FSERR31) if
found.

41 set unedited mode This will disable editing of data received by IOPADO. Depending

on the PDN, the PAD may still edit certain characters out of the
data (such as [BRCKSPACE)) before forwarding the data to IOPADO.
Also, the subsystem break character and read terminating
character cannot be changed from their default values (EM and
CR for character mode reads, EM and RS for block mode reads).
The supplied values will be ignored.
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OTHER INTRINSICS.
FDEVICECONTROL is not supported.
FSETMODE

Terminal Control by the User is supported. (See the MPE Intrinsics Reference Manual.)

Recovering From a Hard Reset

If you hard reset your
type RESUME and press
the following:

- that is, press (BREAK), or turn your terminal on and off -- then
(CFa)), your terminal will hang. Instead, after the hard reset, do

o Press (AIDS ).
e Press

e Press

Your screen will change to the following:

Line/Page(D)

.

e Press until you get to Line/Page.

o Press E. Press C£1 ), to save this
configuration.

o Press (MODES).

o Press

e Press to get the VPLUS menu again.

, CF4), to get VPLUS back.

e finished with VPLUS, you must re-enter the terminal configuration screen and
. mode back to mode. You must also press again, and press
, (£ 3 ), to turn off block mode.
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USING THE HP 2334A

Terminals connected to the HP 2334A will act just like terminals connected to an HP 3000 through a
PDN PAD. However, since the HP 2334A has a network address and each terminal or printer on the
HP 2334A has a port address, it is possible for a user or application on the HP 3000 to initiate
communication to a device connected to the HP 2334A. This is useful for applications that FOPEN
the terminal or a remote printer. Such applications can issue an FOPEN with the device parameter
being the LDEV number or class name of the HP 2334A device or make use of file equations. The HP
2601, 2602, and 2631 printers are supported in a non-spooled environment only.

Accessing a Specific Device

311040800010

NOTE: THE 2334A IS AN HP-—-SUPPUED PAD AND CAN SUPPORT A TOTAL OF
16 DEVICES
KEY:

O IS A NETWORK SWITCHING NODE (DCE)
A IS A NETWORK—SUPPLIED PAD

Figure 2-11. A sample system with an HP 2334A.

See pages 5-42 to 5-45 for the I/O and NETCONF configuration for this example.

In this case, the user or application program would like to access a specific device connected to the HP
2334A. Therefore, the user must specify which port the device is connected to on the HP 2334A by
using the appopriate PDN address and port subaddress. This specification is done indirectly through
the I/0 configuration and the NETCON database.
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USING FILE EQUATIONS.
:FILE OUT;DEV=REMOTEA1
:FCOPY FROM=OUTPUT ; TO=#0UT

This sequence of commands would cause the file OUTPUT to be listed on the terminal connected to the
HP 2334A port Al.

PROGRAMMATIC ACCESS.

The following program segment illustrates how to FOPEN the printer connected to the HP 2334A port
A4

byte array device (0:8) := "REMOTEA4 ";

filenum:=FOPEN( formaldesignator,foptions,aoptions,recsize,device)

NOTE

The DEV parm in the file equation or device parameter
in the FOPEN intrinsic may contain either the class name
(as in these examples) or the LDEV of the IOPADO or
IOPAD| driver associated with the terminal or printer
connected to the HP 2334A.
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Accessing Devices in the Callable Port Pool

311040800010

NOTE: THE 2334A IS AN HP—-SUPPUED PAD AND CAN SUPPORT A TOTAL OF
16 DEVICES
KEY:

O IS A NETWORK SWITCHING NODE (DCE)
A IS A NETWORK—SUPPLIED PAD

Figure 2-12. A sample system with an HP 2334A and a callable port pool.

See pages 5-45 to 5-48 for the I/O and NETCONF configuration for this example.

In this case, the user or application program would like to access one of the two non-spooled line
printers connected to the HP 2334A. These devices are defined to be members of the "Callable Port
Pool” during offline configuration of the HP 2334A.

USING FILE EQUATIONS.

¢FILE OUT;DEV=REMOTELP

:FCOPY FROM=OUTPUT ; TO=#0UT

This sequence of commands would cause the file OUTPUT to be listed on one of the printers connected
to the HP 2334A.

PROGRAMMATIC ACCESS.

The following program segment illustrates how to FOPEN one of the printers connected to the HP
2334A.

byte array device (0:8) := "REMOTELP ";

filenum: =FOPEN( formaldesignator, foptions,aoptions,recsize,device)
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NOTE

The DEV parm in the file equation or device parameter
of the FOPEN intrinsic may contain either the class name
(as in these examples) or the LDEV of the IOPADO or
IOPADI driver associated with the terminal or printer
connected to the HP 2334A.

Possible Error Messages

Since spooling is not supported for devices attached to the HP 2334A, when you try to access one of
these devices and it is in use by another user on your HP 3000 you will receive the error message from
the file system DEVICE UNAVAILABLE (FSERRSS), and the SHOWDEV command will indicate that
LDEYV is unavailable.

If you try to access a device attached to the HP 2334A, but the link from the HP 3000 to the PDN
has not been enabled by the DSCONTROL xxx;OPEN command or the device is in use by someone on a
different HP 3000 connected to the PDN and is therefore unavailable from the HP 2334A’s point of
view, you will receive one of two possible error messages, depending on whether or not you are using
header pages.

If you are trying to access a printer attached to the HP 2334 A and the operator has used the HEADOFF
commmand to disable the printing of header pages for this device you will receive the error message
UNIT NOT READY (FSERR24). Otherwise you will receive I/0 ERROR WHILE PRINTING
HEADER/TRAILER (FSERRT7O0) error message.
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USING THE TERMINAL IN CHARACTER MODE

Terminal Restrictions on the PAD

There are certain restrictions on the use of a terminal running through the PAD. Some of these
restrictions are: -

Some control sequences (such as (CONTROUX and
(COKTROD)Y, but not (CONTROD)S, (CONTROL)Q or (CONTROUH) must be forwarded with RETURN).

All data must be forwarded with (RETURN).
The PAD terminal cannot be used as a console terminal.

Binary transfers between the PAD terminal and the HP 3000 are not supported.

Using a Microcomputer with a PAD

All peripherals and terminals that you hook up to a PAD must support XON/XOFF flow control.

File transfer programs on micros cannot make use of the DCI "read trigger" used for flow control
on a hardwired terminal.

For example, the HP 125 has a file transfer program called LINK/1235. It waits for the DC1 read
trigger that every hardwired terminal driver puts out when a read has been posted by the HP
3000. LINK/125 then sends a record of the file to the HP 3000. In this way, the HP 125 never
sends the next record before the 3000 is ready to read it.

On a PAD terminal, however, DC1 has another meaning: XON. The IOPADO driver cannot send
an XON to the terminal, because the PAD uses XON/XOFF for flow control. For example, if the
PAD had XOFFed the terminal because the PAD’s buffers were full, and then LINK/125 sent a
DCI1 to the terminal, (which IOPADO would see as an XON), the terminal would start
transmitting again, and the PAD would miss data.

In order to have file transfer, you must write your own program for both the HP 3000 and the
micro. The program on the 3000 would be responsible for writing a prompt character (not XON
or XOFF) to the micro before reading each record. The program on the micro would have to wait
for the prompt character before sending the next record.

Binary transfers are not supported. Also, special end-of -record characters are not recognized by
the PAD. Thus, all records must end with in order to be transmitted to the HP 3000.
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Characteristics of the PAD

The terminal running across a PAD behaves slightly differently than a local terminal. You will notice
the following differences:

e Inalocal environment, a line feed is sent immediately to the terminal when a read is completed.
However, a terminal on the PAD receives the line feed at the beginning of the next write to the
terminal. This method is more economical, since the line feed is sent as the first item in the next
write data packet rather than being sent in a packet by itself.

e Writes to the terminal are buffered until the next I/O request is processed. Thus it is possible
that a write to the terminal will be delayed if a large amount of data processing is done between
terminal I/O operations.

e Some network PADs will not echo escape sequences entered from the keyboard.

e Some network PADs do not echo the backspace character

((CONTROLJH). Nevertheless, the preceding character will be edited out by the terminal driver when
the data reaches the HP 3000.
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X.28 AND X.3
3

X.28 COMMANDS

CCITT Recommendation X. 28 controls the interface between the terminal and the Packet
Assembler-Disassembler (PAD). Various commands specified by this recommendation allow you to
communicate with the PAD for such tasks as manipulating the virtual circuit and changing various
PAD parameters.

Some networks may have extra commands, or may use these commands in a different way. As always,
contact your network administrator for assistance.

SETTING UP THE VIRTUAL CIRCUIT.

This command is network -specific. Ask your network administrator for the proper command for
your network.

LISTING X.3 PARAMETERS.
PAR?

Entering this command will list the current values of all the X. 3 parameters (described later in this
chapter) in this form:

PAR1:value,2:value...

Or, to check on the values of specific parameters, you can use the following variation. Let’s say you
want the value of parameters 8 and 9:

PAR? 8,9
The PAD will respond with:
PAR8:0,9:0

and you will find that 8 and 9 each have the value 0.

CHANGING X.3 PARAMETERS.

SET parameter number:desired valuel,parameter number:valuel,...parameter
number:value] ] RETURN)

Let’s say you want to change the value of 8 to 0,and 9 to 3:

SET 8:0,9:3 RETURN)



X.28and X.3

CHANGING AND LISTING PARAMETERS.

SET? parameter number:desired valuel,parameter number:valuel|,...parameter
number: value ] ] RETURN)

This command is like entering a SET command, followed by a PAR command. It works the same way
as an ordinary SET command, but responds with the new value of the parameter. Again, let’s say you
want to change the value of parameter 8 to 0, and 9 to 3:

SET? 8:0,9:3

The PAD will respond with:

PAR8:0,9:3

CALLING A STATUS REQUEST.
STAT

This command tells you the status of your circuit, that is, whethér it is FREE or ENGAGED.

RESETTING THE VIRTUAL CIRCUIT.
RESET

This command resets your virtual circuit. All protocol sequence numbers are set to 0. Any data in
transit will be lost.

CLEARING THE VIRTUAL CIRCUIT.
CLR

This command clears your virtual circuit. It differs from RESET in that CLR completely disconnects
the virtual circuit, while RESET keeps the circuit connected.

TRANSMITTING AN INTERRUPT PACKET.

INT RETURN)

This command sends an interrupt packet to the remote HP 3000 and has the same effect as pressing
would have during a normal local session.

SELECTING AN X.3 PARAMETERS PROFILE.
PROF [identifier]

This command resets the X. 3 parameters to the profile specified in the identifier parameter as
defined by the PDN. If no profile identifier is provided, the X. 3 parameters will be set according to
the initial profile values specified when the terminal is connected to the PAD.
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PAD Service Signals

You will only receive these signals if Parameter 6 (PAD Service Signals) is set to 1 or 4. (Default is 1.)

Table 3-1. PAD Service Signals.

Format Meaning

RESET DTE The remote DTE has reset the virtual circuit

RESET ERR Reset due to local procedure error

RESET NC Reset due to network congestion -~ there are too many users on the
network

CLR Clear indication -- the PAD is clearing your virtual circuit

COM Call connected -- you have successfully connected to the remote HP
3000 (response to the PDN-specific set~up command). Press to
get the initial colon (:) prompt from the HP 3000.

ERROR The PAD did not recognize the command you just tried to enter. Check
the manual, and try again.

ENGAGED Call established (response to STAT command)

FREE Call not established (response to STAT command)

PARparam: value Response to SET command

3-3



X.28and X. 3
X.3 PARAMETERS

While X. 28 controls the PAD itself, CCITT Recommendation X. 3 specifies the PAD parameters for
terminals. These parameters contain information about the terminal’s characteristics, and define what
action should be taken by the PAD on specific input (such as pressing (BREAK)). These parameters can
be pre-set by the network, set by the terminal user, or set by the remote computer.

There are a total of eighteen parameters defined by X.3. Parameters 1-12 are required on all PDNs,
while parameters 13-18 are optional. Your network may or may not implement them. Please
contact your network administrator.

The following is a list of the parameters and their meanings, according to the X. 3 standard. Some

PDNs may not follow the standard exactly. HP’s default selection, set by the HP 3000, is printed in
bold type.

Required Parameters

Table 3-2. Parameter 1: Escape From Data Transfer

Values Meaning
0 Escape not possible
1 Possible with DLE ((CONTRGL) P)
32 -126 Possible with defined character

This parameter specifies whether or not you can escape from data transfer mode to command mode.
In other words, this parameter determines whether or not you can give the PAD X. 28 command
signals once you have started data transfer.
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Table 3~3. Parameter 2. Echo

Values Meaning

0 No echo

1 Echo

This parameter determines whether or not the PAD echoes characters that are entered from the
terminal. Default is echo on.

If this parameter is set to O, your keyboard input will not appear on the screen.
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Table 3-4. Parameter 3: Data Forwarding Signal

Values Meaning
0 No data forwarding character
1 Alphanumerics
2
4 ESC, BEL, ENQ, ACK
8 DEL, CAN, DC2
16 ETX, EOT
32 HT, LF, VT, FF
64 All other characters in columns 0 and | (that is, those characters whose
hexadecimal ASCII representation begins with a 0 or a 1), plus DEL.

This parameter signals to the PAD when a packet should be sent. For example, if this parameter is set
to 0, a packet will be sent only when full, or when the timer expires (see Parameter 4). With the
parameter set to 2, a packet will be sent whenever you press (RETURN), and so on. While O uses the
network most efficiently, it is not suitable for interactive use. Therefore, the default value is 2,

(RETURN).

Values of 4, 8, 16, 32, and 64, although they are defined separately, cannot be used individually.
Instead, X. 3 defines combinations of these values. Therefore, only the following numbers may be
entered for this parameter:

0

2

6 (a combination of 2 and 4)
18 (a combination of 2 and 16)

126 (a combination of 2, 4, 8, 16, 32, and 64)
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Table 3-5. Parameter 4; Idle Timer

Values Meaning

0 No time out

1-255§ Increments of 1/20 of a second

Setting this parameter to other than O forces a packet creation after the defined number of seconds, if
there is data in the PAD’s buffer.

Table 3-6, Parameter 5. Ancillary Device Control

Values Meaning
0 No use of XON and XOFF for flow control
1 Use of XON and XOFF for flow control

This parameter allows flow control using XON and XOFF (DC1 and DC3) from the PAD to the
terminal.

3-7



X.28and X. 3

Table 3-7. Parameter 6: PAD Service Signals

Values Meaning
0 No service signals
1 Service signals other than prompt
4 Prompt service signals

This parameter selects whether or not PAD service signals are transmitted. (Refer to Table 3-1.)

As in Parameter 3, only certain combinations of these values are valid. These combinations are:

0
1
4
5 (a combination of 1 and 4)
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Values Meaning
0 No action
1 Interrupt packet sent
2 Reset packet sent
4 Indication of break PAD message
8 Escape from data transfer
16 Discard output

This parameter defines what the PAD will do after receiving a signal from the terminal.

As in Parameter 3, only certain combinations of these values are valid. These combinations are:

oo N — O

21

(a combination of 1, 4 and 16)
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Table 3~9. Parameter 8. Discard Output

Values Meaning

0 Normal data delivery

1 Discard output

This parameter defines what will happen to the output of the HP 3000. That is, if this parameter is
set to 1, your terminal will be used as an input-only device.

Table 3-10. Parameter 9: Padding

Values Meaning

0 No padding

1-7 Number of padding characters

Mechanical devices such as printing terminals can take some time to after printing a line.
Padding characters, usually blanks, give the terminal time to get back to the beginning of the line.
Without these padding characters, the first few characters at the head of a new line could be lost.

Table 3-11. Parameter 10: Line Folding

Values Meaning

0 No line folding

1-255 Characters per line

This parameter determines how many characters are printed per line. That is, if this parameter is set
to 20, and the output line is 80 characters long, then and line feed will be inserted by the
PAD to convert the line into four 20-character lines.



Table 3-12. Parameter 11: Terminal Speed

X.28and X.3

Values Meaning
0 110 bit/sec
1 134.5
2 300
3 1200
4 600
5 75
6 150
7 1800
8 200
9 100
10 50
11 75/1200
12 2400
13 4800
14 9600
15 19200
16 48000
17 56000
18 64000

This parameter is used for information only. It cannot be changed.
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Table 3-13, Parameter 12: PAD Flow Control

Values Meaning

0 No use of XON and XOFF

1 Flow control with XON and XOFF

This parameter is the counterpart to Parameter 5. It allows the terminal to use XON and XOFF (DC1
and DC3) to halt the PAD’s transmission of data.
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Optional Parameters

Parameters 13-18 are optional. HP DSN/X.25 on the HP 3000 does not attempt to set them; your
network administrator will tell you if your network supports them. They are mainly editing features.

Table 3-14. Parameter 13: Linefeed Insertion

Values Meaning
0 No LF insertion
1 Insert LF after each to terminal
2 Insert LF after each from terminal
4 Insert LF after each sent as echo to the terminal

With this parameter set to a value other than 0, the PAD automatically inserts a LF if it senses a

RETURNJ.

As in Parameter 3, only certain combinations of these values are possible. These combinations are:

(a combination of 2 and 4)

0
1
4
5 (a combination of 1 and 4)
6
7

(a combination of 1, 2 and 4)
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Table 3-15. Parameter 14; Linefeed Padding

Values Meaning

0 No LF padding

1-7 Number of padding characters

As in Parameter 9, this parameter allows padding characters to give the terminal time to execute the
linefeed.

Table 3-16. Parameter 15: Editing

Values Meaning

0 No editing during data transfer

1 Editing during data transfer

This parameter tells the PAD whether to recognize editing characters, such as [BACKSPACE),
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Table 3-17. Parameter 16; Character Delete

Values Meaning

0-127 Character delete character

The value of this parameter indicates which ASCII character should be used as a character delete
character (CGNTRODH). For example, a value of 32 would mean that the blank would be used. (See
Appendix E for a list of ASCII values and their corresponding characters.)

Table 3-18. Parameter 17. Line Delete

Values Meaning

0-127 Line delete character

As in Parameter 16, the value of this parameter indicates which ASCII character should be used as a
line delete character ((CONTROUX). (See Appendix E for a list of ASCII values and their corresponding
characters.)

Table 3-19. Parameter 18 Line Display

Values Meaning

0-127 Line display character

As in Parameters 16 and 17, the value of this parameter indicates which ASCII character should be
used as a line display character. The line display character reprints a line. It is useful when you have
heavily edited a line, and you wish to see what you have done. (See Appendix E for a list of ASCII
values and their corresponding characters.)






SYSTEM I/0
CONFIGURATION DIALOGUE 4

DSN/X. 25 operation requires the installation and configuration of one communications interface for
each physical link to a Public Data Network (PDN). If you are configuring X. 2S5 for use with DS, see
the DS/DS 3000 User/Programmer Reference Manual.

This section explains how to configure the following:
o Intelligent Network Processor (IOINPO)
e DSN/X.25 Line Monitor (communications driver IODSX)

e DSN/X.25 PAD Terminals (IOPADOQ) -- one for each session that will be allowed on your
system from a terminal through a Packet Assembler/Disassembler (PAD).

o DSN/X.25 PAD printers (IOPAD1) -- one for each HP 2601, HP 2602, or HP 2631 printer
attached to an HP 2334A X. 25 Cluster Controller, which is in turn attached to the PDN through
a leased line.

The same communications INP can be used by another HP 3000 data communications subsystem (such
as DSN/MRIJE) when it is not being used by DSN/X.25. In such a case, the communications interface
is configured once for each subsystem -- each time with a unique logical device number, but always
with the same DRT number (Device Reference Table ~~- the "electrical address" of a device). Keep in
mind that the following dialogue applies only when the interface is used for DSN/X. 25 activity, and
that a response that is optional for DSN/X. 25 may not be optional for one of the other subsystems.
Configuration guidelines pertaining to the other subsystems are given in the reference manual for
each subsystem. Configuration summary tables for each of the communications interface types are
included in the Communications Handbook.

For any data communications subsystem to function, CS/3000 modules must be present on the system.
It is presumed in this configuration description that the CS/3000 subsystem has already been
installed.

If you are making any other changes to the MPE 1/0O system, refer to the System Manager / System
Supervisor Reference Manual for MPE IV systems, or the System Operation and Resource
Management Reference Manual for MPE V systems.

Configuration is accomplished through an interactive dialogue between you and the computer system.
As the questions or prompts appear on your console, enter the appropriate replies through the console
keyboard for your desired system configuration.

NOTE

In all responses, Y or N can be used for YES or NO. A
is equivalent to NO.
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System 1/0 Configuration Dialogue

Prior to entering the dialogue, log onto the system and input at least a file reference to a magnetic
tape, as follows:

:FILE name;DEV=TAPE
:SYSDUMP#*#name

The dialogue commences as follows:

STEP NO. DIALOGUE

1 ANY CHANGES? YES

2 SYSTEM ID = HP 32002v.uu.ff? (RETURN)
3 MEMORY SIZE= xxx?

4 1/0 CONFIGURATION CHANGES? YES

S LIST I/0 DEVICES? YES

All 1/0 devices currently configured on the system are listed with the following
column headings:

LOG DEV Logical device number.

DRT # Hardware device address (Device Reference Table
number) configured on the interface board.

UNIT # Hardware unit number of device on its controller.
CHAN Channel number of device on its controller.

TYPE Device type.

SUBTYPE Device subtype.

TERM TYPE Terminal type.

TERM SPEED Terminal speed.

REC WIDTH Record width in decimal words.

OUTPUT DEV Device class name or device ldn.

MODE J = Accept jobs

DRIVER NAME

DEVICE CLASSES

A = Accept data

I = Interactive device
D = Duplicative device
S = Spooled device
Driver name.

Class name assigned to the interface.
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NOTE

The prompt in Step 6, below, appears only if a
communications subsystem (CS) device was previously
configured into the system.

DIALOGUE

LIST CS DEVICES? YES

A list of all CS devices currently assigned to the
system is printed with the following column

headings:
LDN

PM

PRT

LCL MOD
TC

RCV TMOUT
CON TMOUT

MODE

TRANSMIT SPEED
™

BUFFER SIZE

bC

DRIVER OPTION

Logical device number.

Port Mask. (Not used by INP)
Protocol.

Local mode.

Transmission code.

Receive timeout (in seconds).
Connect timeout (in seconds).

0 = Dial out.

I = Manual answer.

A = Automatic answer.

D = Dual speed.

H = Half speed.

C = Speed changeable.
Transmission speed (characters per second.)
Transmission mode.

Default buffer capacity, in words.

Driver changeable or not changeable.

Driver options.



System I/0 Configuration Dialogue

STEP NO. DIALOGUE

If you have a switched device, such as those that are connected through a dial-up
telephone line, then you receive the following additional information:

LDN INP logical device number.
CTRL LEN Not currently implemented.

PHONE NUMBER LIST A single telephone number -- the default for the
data communications line.

LOCAL ID SEQUENCE The default identification of the local computer.
REMOTE ID SEQUENCE The default identification of the remote computer.
HIGHEST DRT=xx?

In the output, xx is a value denoting the present highest DRT entry number
that can be assigned to a device.

To change xx, enter the new value desired. If the highest-numbered device in
the configuration is a device that uses more than one DRT entry (such as a
terminal controller with one or two data set controllers), be sure to enter the
highest of the DRT numbers.
To maintain the current xx, enter (RETURN).

LOGICAL DEVICE #°?

To specify a device to be added or removed, enter the logical device number of
that device.

This prompt is repeated later in the configuration dialogue, so that you can
return to this point to configure more than one device.

Entering O or will take you to Step 43.
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STEP NO. DIALOGUE

9 DRT #7?
To add a device, enter its DRT entry number. For a communications driver,
PAD terminal driver, or PAD printer driver, you must assign the logical device
number of the associated INP, preceded by a number sign (#).
To remove a device and return to Step 8, enter zero.

10 UNIT #? 0

Enter zero for IOINPO, IOPADO, IOPAD|, or for the DSN/X. 25
Communications Driver (IODSX).

11 SOFTWARE CHANNEL #? 0
12 TYPE?
Enter the device type, where
16 = PAD Terminal (IOPADO)
17 = Intelligent Network Processor (IOINPO)
41 = Communications Driver (I0DSX)

32 = PAD printer attached to HP 2334A (IOPAD1)

NOTE

When configuring device type 16, consider the maximum
number of terminals supported by your system. Each
terminal configured is added to the total number of
terminals already on the system. Your HP Sales Rep can
give you this information.
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STEP NO. DIALOGUE
13 SUBTYPE?

Communications Interface: For an INP, enter 0, 1, or 3, where
0 = switched line with modem
1 = nonswitched line with modem
3 = hardwired line, synchronous transmission

Communications Driver:
For IODSX, enter 0.

PAD Terminal:
For IOPADQO, always enter 0.

PAD printer with attached HP 2334A:
For IOPADI, always enter 2.

NOTE

If you are configuring a terminal (type 16), the dialogue
continues to Step 14. If you are configuring an INP
(device type 17), the dialogue skips to Step 16. For all
other device types, the dialogue skips to Step 30.

14 For MPE V:

ENTER [TERM TYPE #], [DESCRIPTOR FILENAME] ?

This questions is asked only if the device type is 16, or if it is 32 with a

subtype of 14 or 15. Term Type is always 0 for PAD terminals.
For MPE 1V:

TERM TYPE? 0 (or RETURN)

This question is asked only if device type is 16. Term Type is always O for

PAD Terminals.

15 SPEED IN CHARACTERS PER SECOND? 0 (or RETURN))

This question is asked only if Type is 16, then the dialogue skips to Step 30.

16 RECEIVE TIMEOUT?

Enter the positive number of seconds the CS device will wait to receive text
before terminating the read mode. Entering provides a 20-second

timeout.
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NOTE

For all timeout responses, entering 0 disables the
timeout. The maximum timeout is 32000 seconds.
X. 25 displays an error when the communications
software (CS) disconnects because of a timeout.

STEP NO. DIALOGUE

17 LOCAL TIMEOUT?

Enter the positive number of seconds a connected local station will wait to
transmit or receive before disconnecting. Entering provides a
60-second timeout. (Your response is not used for DSN/X. 25 activity.)

18 CONNECT TIMEOUT?

Enter the positive number of seconds the local station will wait after one
attempt to make a connection to a remote station. Entering provides
a 900-second timeout. For an INP, 300 is recommended.

NOTE

Steps 19 through 21 apply only to CS devices with
switched lines connected through a modem (dial
telephones, subtype 0). For CS devices with nonswitched
lines connected through a modem (private lines, subtype
1), the dialogue skips to Step 22. If the CS device isa
hardwired INP (subtype 3), the dialogue skips to Step 24.

19 DIAL FACILITY?

Enter YES if manual dial-up is required. Enter the INP LDEV# if the
AUTO DIAL feature is used. Enter NO if no dial facility is required. A NO
response causes the next two steps to be skipped.

20 ANSWER FACILITY?
Enter YES if the local modem can answer calls, either manually or
automatically. Enter NOif it cannot. A NO response causes the next step to
be skipped.

21 AUTCMATIC ANSWER?

Enter YES if the local modem can automatically answer calls. Enter NO if
manual answering is required.
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STEP NO.

22

23

24

DIALOGUE

DUAL SPEED?

Enter YES if the local modem is dual speed (European models). Enter NO if it
is single speed. A NO response causes the next step to be skipped.

HALF SPEED?

Enter YES if the local modem is to operate at half speed. Enter NO if it is to
operate at full speed. The dialogue skips to Step 25.

SPEED CHANGEABLE?

For an INP, enter YES if the speed of the line is changeable. Enter NO if the
line speed is fixed. In general, the speed is changeable when the
communications interface provides the clocking, and it is not changeable
when a single-speed modem or other external device provides the clocking.
You must respond YES if the console operator will be using the speed
parameter in the :DSCONTROL command to override the configured
transmission speed (see Step 25).



System 1/0 Configuration Dialogue

STEP NO. DIALOGUE
f 25 TRANSMISSION SPEED?

For INP (Type 17) devices, enter the transmission speed of the line in
characters per second (Bit Rate/8).

The transmission speed you specify is ignored for modems that provide
internal clocking signals. This allows modems of different speeds to be used
without reconfiguring the Operating System. The speed specified is used if
the modems are eliminated and the controllers are hardwired together.
The speed you specify becomes the default. The console operator can override
the default by including the speed parameter in the :DSCONTROL command, if
you answered YES to Step 24.

26 TRANSMISSION MODE?

6 Enter the appropriate number for the transmission mode in use. The mode
numbers are:

0 = Full duplex
1 = Half duplex

Configure the INP to operate in Full Duplex (0) if your facility uses one of
the following:

W o A leased line with four-wire, point-to~-point installation.
e A dial network with two lines (four-wire equivalent).
e A dial network with Wide Band Service.
¢ Any Direct Connect cable between two INPs.

@ Configure the communications interface to operate in Half Duplex (1) if
e your facility uses the following:

o A dial network with a single-line (two-wire) installation.

Your response must agree with the characteristics of the communications
line.
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STEP NO.

27

28

29

30

31

32

33

DIALOGUE

PREFERRED BUFFER SIZE?
Enter, in words, the desired buffer size, to a maximum of 1024 words for an
INP. For X. 25, this value is calculated depending on the packet size defined
in NETCONF and any value entered here will be overridden by the X.25
software.

DRIVER CHANGEABLE? NO

DRIVER OPTIONS? 0

NOTE

The dialogue skips to Step 37.

RECORD WIDTH?
For all PAD Terminals, enter 40.

For a PAD printer with attached HP 2334A, the record size is the physical
carriage width of the remote device, usually 66 (i.e., 132 bytes).

OUTPUT DEVICE?

For the communications driver, or PAD printer attached to HP 2334A enter
0.

For a PAD terminal, enter the logical device number to be used for the
corresponding job/session listing device, usually the LDEV of this device.

ACCEPT JOBS/SESSIONS?

For the communications driver or PAD printer attached to HP 2334A, enter
NO.

For PAD terminals, enter YES.

ACCEPT DATA? NO



STEP NO.

34

35

36

37

System I/O Configuration Dialogue

DIALOGUE
INTERACTIVE?

For the communications driver or PAD printer attached to HP 2334A, enter
NO.

For PAD terminals, enter YES.
DUPLICATIVE?

For the communications driver or PAD printer attached to HP 2334A, enter
NO.

For PAD terminals, enter YES.
INITIALLY SPOOLED? NO
DRIVER NAME?
Enter the name of the driver for this device as follows:
IOINPO =INP
IODSX = Communications driver, while utilizing the X.2$ capability
IOPADO = PAD terminals, while utilizing the X.29/X.25 capability

IOPAD1 =PAD printer attached to HP 2334A

NOTE

Steps 38 through 41 apply to CS devices with switched
(dial-up) lines (types 17 and 18, subtype 0). The
dialogue for all other devices skips to Step 42.

4-11



System I/0O Configuration Dialogue

STEP NO.

38

39

40

DIALOGUE
PHONELIST?
Enter YES or NO.

You can supply one number (usually a frequently dialed number) which will
be the system default.

A NO response causes the next step to be skipped.

PHONE NUMBER?
Enter a string of numbers and hyphens, but not more than 30 characters.
This number will be included in the I/O request on the system console when a
user OPENs a dial-up (manual call) line.

LOCAL ID SEQUENCE?

This question does not apply to X.25. Press (RETURN).
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F\ STEP NO. DIALOGUE

41 REMOTE ID SEQUENCE?

This question does not apply to X.25. Press (RETURN).

42 DEVICE CLASSES?

Enter a list containing a device class name (up to eight alphanumeric
characters, beginning with a letter). Class names are separated from each
other by commas. These names are left to the discretion of the System
Supervisor. They will be used in certain commands and intrinsics when any
member of a group of devices (such as any disc drive) can be referenced. No
name need be entered.

NOTE

For IODSX entries, the node names defined in the RN
Table (see Section 5) cannot be specified as a device class

name. Device class names appear in the table printed in
Step $.

The dialogue now prints the LOGICAL DEVICE #? prompt described in Step

_ 8. If all I/0 configuration is complete, press and the dialogue
continues at Step 43. Otherwise, enter a logical device number and repeat the
configuration procedure from Step 8.

43 MAX # OF OPENED SPOOLFILES= xxx? (RETURN
44 LIST OF I/0 DEVICES? YES
To print a listing of the new input/output device configuration, enter YES.
W This list appears in the format described in Step 52.
| 45 LIST €S DEVICES? YES

Enter YES to list the characteristics of the new CS device configuration.

NOTE

Step 46 only appears if you are using MPE V.

46 TERMINAL TYPE CHANGES?

Enter NO.
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STEP NO.
47

48

49

50

51

52

53

54

55

56

57

58

DIALOGUE
CLASS CHANGES?

LIST I/0 DEVICES? RETURN)

NOTE

The prompt in Step 49 appears only if a CS device is
configured or if additional drivers exist (for the CS
driver-changeable option in Step 28). If neither case
exists, the dialogue skips to Step 51.

ADDITIONAL DRIVER CHANGES? NO

I/0 CONFIGURATION CHANGES? NO

SYSTEM TABLE CHANGES? NO

MISC CONFIGURATION CHANGES? NO

LOGGING CHANGES? NO

DISC ALLOCATION CHANGES? NO

SCHEDULING CHANGES? NO

SEGMENT LIMIT CHANGES? NO

SYSTEM PROGRAM CHANGES? NO

SYSTEM SL CHANGES? NO

The NO response assumes CS/3000 modules are already present on the system.
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STEP NO.

59

60

61

62

System I/0O Configuration Dialogue

DIALOGUE
ENTER DUMP DATE?

Copies the modified MPE. When this copy is used to COLDSTART
the system, the account structure and all files remain intact.

mm/dd/yy where mm/dd/yy is some date in the future. Copies the modified
MPE and the current account, but no files.

mm/dd/yy where mm/dd/yy is usually the date of the most recent system
backup. Copies the modified MPE, the current account structure,
and any files that were changed on or since the specified date.

0 Copies the entire system (MPE, the current account structure, and
all files).

ENTER DUMP FILE SUBSETS?

Enter (RETURN), or enter a filename or series of filenames. (Example:
@.PUB.SYS)

LIST FILES DUMPED? YES or NO

The console operator must now use the =REPLY command to assign the magnetic tape
drive on which you have arranged for a fresh tape reel to be mounted.

After the SYSDUMP is complete, the tape produced should be used to COLDSTART the system. During
COLDSTART, the old I/0 device configuration is replaced with the new one from your SYSDUMP tape.

See pages 5-36 to 5-49 for configuration examples.
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X.25 NETWORK CONFIGURATOR

INTRODUCTION

One of the features of the Network Configurator/Network Data Base is the ability to define the
network configuration once, then store it away in an IMAGE/3000 data base, and have it
automatically used whenever you use the network. In addition, you can later alter the configuration,
and again store it away for future use.

The data associated with the configuration is stored in an IMAGE data base in the PUB group of the
SYS account. The data in the data base is manipulated by means of the Network Configuration
Utility (NETCONF), which also resides in PUB.SYS. Although the Distributed Systems Network
(DSN) products have read-only access to the data base so the subsystems can determine the options
selected for a particular line, the network manager can change the network configuration.

Information in the NETCON databases serves two basic purposes: first, to validate and accept CALL
REQUEST packets from other computers when they connect to IODSX pseudodevices; second, to route
calls from the local HP 3000 to other remote HP 3000s or HP 2334s.

The NETCON database contains INP and network IDs. These IDs are used when sending a CALL
REQUEST packet, which is the result of an FOPEN intrinsic.

ENVIRONMENT

The network configuration information is held in an IMAGE/ 3000 data base in PUB.SYS. The data
base consists of the following files:

NETCON (Root File)
NETCONOI
NETCONG2
NETCONO3
NETCONO4
NETCONOS

It will be necessary, since the configuration information is kept in a data base, to make a backup copy
periodically onto magnetic tape, for purposes of recovery. It is recommended that the backup be
taken each time the network configuration is changed, since the data base is only updated by the
Network Configuration Utility (NETCONF). By doing this, a secure backup will be held of the latest
network configuration.

When backing up the data base, the DBSTORE operation must be done by a user of the PUB.SYS
account. It is assumed that this user is also the network manager, as only the network manager would

have access to the data base maintenance password.

The data base must be RELEASEd using DBUTIL, so that all users may have read access to the data
base. See the IMAGE /3000 Reference Manual.
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X.25 Network Configurator
The NETCONF Utility

The purpose of NETCONF is to obtain from the network manager all of the information necessary to
describe the network connection(s), the parameter values and options chosen at subscription time, and
all information related to the way the connection(s) will be used.

The NETCONF utility can be run by any user with read access to the data base. Only the data base
creator has write access to the data base, and it is assumed that the creator is the network manager.

Run NETCONF by entering:

RUN NETCONF.PUB.SYS
USING NETCONF

Data Base Organization
The network configuration data is arranged into two sets (or tables) of information.

The first set of data is known as the Remote Node (RN) table and is only referenced if you are using
an HP 2334A X. 25 Cluster Controller, or are using X.25 with DSN/DS (see the DSN/DS reference
manual in this case). This table contains information for all devices connected to the HP 2334A that
will be called from users or applications on the system. One entry is required for each of these
devices.

The second set of data is known as the Line Characteristics (LC) table and contains information
pertaining to a particular line (logical device number). There must be an entry in this table for every
line from this node and, unlike the RN table, each entry must be unique.

The two tables are related by the line identifier (LDEV number). For every line identifier referenced
in the Remote Node table with System Type of HP3000 or HP1000, there should be an entry in the LC
table, and vice versa. NETCONF warns of any unsatisfied or illegal relationships when exiting;
however, no attempt is made to insist on their being satisfied.
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X. 25 Network Configurator

@ The Commands

The Network Configuration Utility (NETCONF) has eight first-level commands:

ADD HELP
CHECK LIST
DELETE PRINT

EXIT UPDATE

Any of these commands can be initiated after NETCONF has issued its identifying banner. The

commands may (optionally) be abbreviated to one character, as any other input is ignored. The mode

of NETCONEF is conversational. After one of the commands has been specified, a series of prompts to
W the user is issued, as appropriate, for the relevant inputs.

To terminate NETCONF command execution during an interactive session on HP terminals, press
(CONTROL)Y. This action terminates the current command and prompts for another first-level
command.

Refer to the information manual for your particular PDN for the recommended (or required)
configuration parameters for X. 25 connections.

NOTE

The following description of the interactive dialogue,
initiated by these commands, is presented in a format
similar to the one used for the System I/O Configuration
Dialogue in Section 4. For additional clarification of
F\ this format, refer to "Conventions Used in This Manual."

Shaded material represents NETCONF prompts.
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ADD

THE A[DD] COMMAND

This command is used to add a new entry to either the Remote Node (RN) table or the Line
Characteristic (LC) table. Note that only the creator of the data base can add entries. After
specifying the ADD command, the dialogue proceeds as follows:

STEP NO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>