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PREFACE

This manual describes the Hewlett-Packard 2780/3780 Emulator which is designed to run under the
control of the HP 3000 Multiprogramming Executive (MPE/3000) Operating System. The Emulator makes
it possible for you to exchange data between your HP 3000 Computer System and a variety of remote
processors over the public telephone (switched) network or private leased lines.

This manual assumes that you have a working knowledge of MPE/3000 and that you have some familiarity
with either the IBM 2780 Data Transmission Terminal or the IBM 3780 Data Communication Terminal.
Knowledge of the IBM Binary Synchronous Communications (BSC or Bisynch) line protocol conventions
would be somewhat helpful but is not required.

Throughout this manual the term “data set” is consistently used to mean a set of data (a group of related
input or output records) and the term “MODEM?” is consistently used to mean the piece of equipment that
converts digital signals to tones (suitable for transmission over telephone lines) and tones to digital
signals.

This manual is arranged in five sections with ten appendices:

o Section I summarizes the IBM 2780 and 3780 terminals and the Emulator and its environment.

Section II tells you how to initiate an Emulator run.
e Section III describes the ten Emulator commands.

e Section IV presents six annotated examples illustrating how you can use the Emulator in various
situations.

e Section V describes the informational and error messages that can occur during an Emulator run.
e Appendix A presents a comparison of the IBM 2780 and 3780 terminals.

e Appendix B summarizes the options available for some typical MODEMs and indicates those options
that are recommended (or required) for use with the Emulator.

e Appendix C contains a tabulation of the ASCII, EBCDIC, and Hollerith character sets.
e Appendix D summarizes the ten Emulator commands.

e Appendix E tells you how to configure the Emulator.

e Appendix F summarizes the error messages.

o Appendix G shows an example of a procedure used with output commands.

o Appendix H describes the CS/3000 Trace Facility that provides a record of line activities during
Emulator operation.

e Appendix I summarizes Binary Synchronous Communications line protocol control characters.

o Appendix J explains the characteristics of Emulator files and how and when they are closed.

This manual references the following manuals:
® System Manager/System Supervisor Reference Manuel, 30000-90014.

© HP 30055A Synchronous Single-Line Controller, 30055-90001.
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INTRODUCING THE 2780/3780 EMULATOR

SECTION

The Hewlett-Packard 2780/3780 Emulator lets you transfer
data between your HP 3000 Computer System and a
variety of remote processors in a full multiprogramming
environment over the public telephone (switched) network
or a private leased line. You can transfer data at rates of up
to 9600 bits-per-second, depending upon your choice of
MODEM. Higher transmission rates can be supported for
certain applications. However, such determination must be
made on an individual basis.

The Emulator, which runs under the control of the HP
3000 Multiprogramming Executive Operating System
(MPE/3000), makes your HP 3000 Computer System ap-
pear to the remote processor as either an IBM 2780 or
3780 Data Transmission Terminal. The Emulator is more
flexible than the IBM terminals in that it allows you to
use a greater variety of input/output devices, including
disc and magnetic tape.

The remote processor can be any of the following:

¢ Any computer which supports the IBM 2780 or 3780
Data Transmission Terminals.

e An IBM 2780 or 3780.

e Another HP 3000 Computer System which is also using
an HP 2780/3780 Emulator.

You invoke the Emulator with the MPE :RJE command as
described in section II. You can operate the Emulator in
either the job (batch) or session (interactive) mode. Ten
Emulator commands allow you to control the sequence of
input/output processing. These commands are sum-
marized in Table 1-1.

Provided that your HP 3000 Computer System has more
than one Synchronous Single-Line Controller, several
people may use the Emulator concurrently. The number of
concurrent users is limited by the number of Synchronous
Single-Line Controllers which are available. Prior to
invoking the Emulator, you can specify which Synchronous
Single-Line Controller you wish to use through the use of an
MPE file equation (this is described in Section II of this
manual).

IBM 2780 DATA TRANSMISSION
TERMINAL

1-1.

The IBM 2780 Data Transmission Terminal was IBM’s
original low-cost remote batch processing terminal and was
the first data processor to use IBM Binary Synchronous
Communications telecommunications line protocol
(commonly referred to as BSC or bisynch). Physically, the
IBM 2780 consists of the following hardware elements:
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A control unit, a bisynch adapter, and buffers.

® A card reader capable of reading up to 400 cards-per-
minute.

e A card punch (optional) capable of punching up to 355
cards-per-minute.

e A line printer (optional) capable of printing up to 300
lines-per-minute.

Functionally, an IBM 2780 is capable of the following:

e Transmitting orreceiving in ASCII, EBCDIC, or six-bit
transcode.

® Accepting horizontal tabulation codes, thereby making

it possible to process line printer output more efficiently
(this capability is optional on the IBM 2780).

Table 1-1. HP 2780/3780 Emulator Commands

COMMAND FUNCTION
#RJLINE Defines the characteristics of the communi-
cations line.
#RJIN Transmits input data from your HP 3000
Computer System to the remote processor.
#RJOUT Requests and processes routed output from
the remote processor.
#RJIO Initiates transmission of a one-line message
to the remote processor.
#RJINFO Initiates a file display printing of the com-
munications line.
#RJDEBUG Sets the Emulator into the debug mode.
#RJLIST Requests and processes unrouted list output
from the remote processor.
#RJPUNCH Requests and processes unrouted punched
output from the remote processor.
#RJEOD Transmits an EOT control character (end-
of-file) to the remote processor.
#RJEND Terminates the HP 2780/3780 Emulator
subsystem.
Note: The terms “routed” and “unrouted” refer to the pre-
sence or absence of component select codes in con-
Jjunction with output transmitted from the remote
processor. This concept is discussed in detail under
the descriptions of the #RJOUT, #RJLIST, and
#RJPUNCH commands in Section III, of this
manual.
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e Accepting vertical forms control codes, thereby facili-
tating the formatting of line printer output.

e Transmitting or receiving data in the transparent mode,
thereby making it possible to transmit or receive binary
data (this capability is optional on the IBM 2780 and
applies only to the EBCDIC mode). Transparent mode
is the transmission of binary data with no recognition of
most control characters.

e Performing short-record truncation. This makes it
possible to suppress trailing blanks from card input,
thereby increasing the transmission efficiency. How-
ever, the user must indicate the start of each trailing
blank field by including an EM control character in the
data.

e Transmitting or receiving blocked data, thereby in-
creasing the transmission efficiency. The maximum
number of records allowed per block is 2 (as an option,
this maximum can be raised to 7).

For a comparison of the IBM 2780 and 3780, see Appendix
A of this manual. For a detailed description of the IBM
2780, refer to Component Description: IBM 2780 Data
Transmission Terminal (IBM SRL GA27-3005).

1-2. 1BM 3780 DATA COMMUNICATION

TERMINAL

Like the IBM 2780, the IBM 3780 Data Communication
Terminal is a control unit with a set of input/output
devices. Physically, the IBM 3780 consists of the following
hardware elements:

e A control unit, a bisynch adapter, and buffers.

® A card reader capable of reading up to 600 cards-per-
minute.

e A card punch (optional) capable of punching up to 359
cards-per-minute.

o A line printer capable of printing up to 425 lines-per-
minute.

Functionally, an IBM 3780 is capable of the following:
e Transmitting or receiving in ASCII or EBCDIC.

® Accepting horizontal tabulation codes, thereby making
it possible to process line printer output more efficiently.

e Accepting vertical forms control codes, thereby facili-
tating the formatting of line printer output.

e Transmitting or receiving data in the transparent mode,
thereby making it possible to transmit or receive binary
data (this capability is optional on the IBM 3780 and
applies only to the EBCDIC mode).
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o Performing short-record truncation. This makes it
possible to suppress trailing blanks from card input,
thereby increasing the transmission efficiency. This
function is performed automatically; the user does not
need toinclude EM or IRS control characters in the data.

e Compressing blank fields within the data, thereby in-
creasing the transmission efficiency. The IBM 3780 does
this automatically by replacing blank fields with a
two-byte control sequence.

e Transmitting or receiving blocked data, thereby in-
creasing the transmission efficiency. The maximum
number of records allowed per block is 216 in the non-
transparent mode and 1 (optionally 6) in the transparent
mode.

o Interleaving the data passed between the communi-
cations line and the input/output devices through the
useof two 512-byte buffers, thereby increasing the over-
all transmission efficiency.

o Generating WACK (Wait-before-transmit ACKnowl-
edgement) and TTD (Temporary Text Delay) control
character sequences when it is temporarily unable to
transmit or receive data.

For a comparison of the IBM 2780 and 3780, see Appendix
A of this manual. For a detailed description of the IBM
3780, refer to Component Information for the IBM 3780
Data Communication Terminal (IBM SRL GAZ27-3063).

1-3. HP 2780/3780 EMULATOR
CAPABILITIES

The HP 2780/3780 Emulator provides the capabilities
stated in paragraphs 1-1 and 1-2 plus the following:

e When emulating an IBM 2780, it performs short-
record truncation without the user having to supply
EM control characters in the data.

¢ When emulating an IBM 2780, it can perform blank
field compression.

e When emulating either an IBM 2780 or 3780, it pro-
vides input/output access to a greater variety of
peripheral devices including disc and magnetic tape.

o When emulating an IBM 2780, it can block more than
7 records.
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1-4. SYSTEM ENVIRONMENT

The HP 2780/3780 Emulator is designed to run under the
control of the HP 3000 Multiprogramming Executive
(MPE/3000) Operating System. The Emulator requires the
minimum HP 3000 Computer System configuration plus
one of the following MODEM:s or its equivalent:

® A Bell System Type 201A3 Data Set for 2000 bit-per-
second (bps) transmission via the public telephone
(switched) network.

® A Bell System Type 201B3 Data Set for 2400 bps
transmission via a private leased line.

1-3
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A Bell System Type 201C Data Set for 2400 bps trans-
mission via either the public telephone (switched)
network or a private leased line.

® A Bell System Type 208A Data Set for 4800 bps trans-
mission via a private leased line.

® A Bell System Type 208B Data Set for 4800 bps trans-
mission via the public telephone (switched) network.

® A Bell System Type 209A Data Set for 9600 bps trans-
mission via a private leased line.

The MODEM options recommended for use with the HP
2780/3780 Emulator are presented in Appendix B of this
manual.






OPERATING THE EMULATOR

SECTION

To operate the HP 2780/3780 Emulator, you must:

1. Define any formal file designators which you will use
during the job or session.

2. Invoke the Emulator.

3. Define the communications line.

2-1. DEFINING YOUR FORMAL FILE
DESIGNATORS

If you will be using the form *formal file designator in the
:RJE command (described in paragraph 2-2) or in any of the
Emulator commands, you must equate each formal file
designator to an actual file designator, a logical device
number, or a device class name by executing MPE :FILE
commands (one for each formal file designator). Refer to the
description of the :FILE command in the MPE Commands
reference manual.

2-2. INVOKING THE EMULATOR

After you have defined the formal file designators, invoke
the Emulator by issuing an MPE :RJE command. The for-
mat of the :RJE command is as follows:

:RJE [command file]

[ input file] [,[list file] [,[ punch ﬁle]ﬂ

The parameters are defined in table 2-1. You must supply
the parameters in the order shown above. If you wish to
omit any of the first three parameters, you must include the
associated comma(s). If you wish to omit all of the parame-
ters, you can omit the commas altogether. If you wish to
omit the last one, two, or three parameters, you can omit
the associated comma(s). Some valid format examples are
as follows:

:RJE

‘RJE command file

:RJE ,input file

‘RJE ,list file

:RJIE |, ,punch file

:RJE command file,,,punch file
:RJIE ,input file, list file

You can, either explicitly or by default, designate a single
device or file as being both the command and input files. In
such a case, the Emulator will switch back and forth be-
tween the command and input modes when reading from
the particular device or file. Initially the Emulatoris in the
command mode. In the command mode, all data read from
the command/input file is interpreted as Emulator com-
mands. When the Emulator encounters an #RJIN com-
mand, it switches to the input mode. In the input mode, all
data read from the command/input file is transmitted to the
remote processor. When the Emulator encounters another
command, it reverts back to the command mode, and so
forth.

As you will learn from Section III of this manual, you can
also specify the input, list, and punch files in some of the
Emulator commands. If you do, the file specification in the
Emulator command overrides the corresponding one in the
:RJE command. In other words, the input, list, and punch
file specifications in the :RJE command apply only when
the corresponding specification is omitted from an
Emulator command. For example, if you omit the output
file reference from an #RJOUT command, the list and
punch files which you specified in the :RJE command will
be used.

2-3. EI?\ENING THE COMMUNICATIONS

The Emulator assumes that the communications line has
the device class name RJLINE. If your HP 3000 Computer
System does include the device class name RJLINE, then
the communications line is already defined and you are not
required to perform any further actions. If it does not in-
clude RJLINE, then you must define the communications
line by specifying the DEV parameter in the RJLINE com-
mand. This is performed when the RJLINE command pa-
rameters are used to define the communications link bet-
ween the Emulator and remote processor, as described in
Section III. The user and account must have Communica-
tion System (CS) capabilities to use the RILINE command.
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Table 2-1. :RJE Command Parameter Definitions
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FORMAL FILE
DESIGNATOR
FILE OR DEFAULT USED
DEVICE FUNCTION ALLOWABLE VALUES VALUE BY EMULATOR
command file File or device from which the actual file designator $STDINX RJECOM
Emulator reads HP 2780/3780 *formal file designator
Emulator directives. The di- $STDIN
rectives are described in Sec- $STDINX
tion III of this manual.
input file File or device from which the actual file designator $STDINX RJEIN
Emulator reads input data to *formal file designator
be transmitted to the remote $STDIN
computer. $STDINX
list file File or device to which list actual file designator $STDLIST RJELIST
output received from the re- *formal file designator
mote computer is to be $STDLIST
routed. $OLDPASS
SNEWPASS
punch file File or device to which punch- actual file designator $OLDPASS (if it RJEPUNCH
ed output received from the *formal file designator exists; see Note)
remote computer is to be $OLDPASS or $NEWPASS
routed. SNEWPASS
Note: Emulator punch files are generally expected to have a file code of 1060 (decimal). If OLDPASS exists, but has
a file code other than 1060, then SNEWPASS is opened with a file code of 1060 and used. If you specify a
punch file in the :RJE or #RJPUNCH commands, it may have any file code if it is an OLD file; if it is not an
OLD file, the Emulator will open a NEW file with the specified name and with a file code of 1060.
Note: See Appendix J for input file characteristics.

2-4. :RJE COMMAND EXAMPLES

All of the examples below show you how to invoke the HP
2780/3780 Emulator. They differ from one another only in
how the various files are defined.

Remember, you can redefine the input, list, or punch file for

a specific input/output operation by supplying a file
reference parameter in the particular Emulator command.

2-5. USING DEFAULT VALUES
To define all files by default, use the following :RJE
command:

‘:RJE

The files are defined as follows:

$STDINX
$STDINX

e Command file:

e Input file:

e List file:
e Punch file:

$STDLIST

S$OLDPASS (if it exists) or
SNEWPASS (if SOLDPASS does not
exist)

2-6. USING DEVICE CLASS NAMES

To define one or more of the files as device classes you must
use MPE :FILE commands in addition to the :RJE
command.

Assume that LP and CP were defined at system generation
time as the device class names for all line printers and card
punches (respectively) in the system. To use LP and CP as
file specifications in an :RJE command, you must first
equate them to formal file designators as follows:

:FILE LIST; DEV=LP
:FILE PNCH; DEV=CP

Note: You can use any formal file designators
you wish. LIST and PNCH are used only
for the purposes of this example.



30130C

To define the command and input files by default and the
list and punch files as the device classes LP and CP
{respectively), use the following :RJE command:

:RJE ,,*LIST,*PNCH

The files are defined as follows:

e Command file: $STDINX

e Input file: $STDINX

e List file: The first available line printer in the
system.

e Punch file: The first available card punch in the

system

2-7. USING ACTUAL FILE DESIGNATORS

Assume that ABC is the actual file designator for an
existing file on disc. To define the command and input files

as a single file (the file ABC) and the list and punch files
by default, use the following :RJE command:

:RJE ABC,ABC

The files are defined as follows:

e Command file: ABC

e Input file: ABC

e List file: $STDLIST

e Punch file: $OLDPASS (if it exists) or

SNEWPASS (if SOLDPASS does not

exist)

The file ABC contains the Emulator commands and the
input data sets. Each #RJIN command must be
immediately followed by the associated input data set.

2-3
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2-8. USING LOGICAL DEVICE NUMBERS

To define one or more of the files as specific devices, you
must use MPE :FILE commands in addition to the :RJE
command.

Assume that, at system generation time, 21 was defined as
the logical device number of an interactive terminal, 5 was
defined as the logical device number of a card reader, and
LP and CP were defined as the device class names for all line
printers and card punches (respectively) in the system. To
use 21, 5, LP, and CP as file specifications in an :RJE
command, you must first equate them to formal file
designators as follows:

:FILE CMND; DEV=21
:FILE INPT; DEV=5

:FILE LIST; DEV=LP
:FILE PNCH; DEV=CP

Note: You can use any formal file designators
you wish. CMND, INPT, LIST, and
PNCH are used only for the purposes of
this example.

To define the command and input files as logical devices
#21 and #5 (respectively) and the list and punch files as de-
vice classes LP and CP (respectively), use the following
:RJE command:

:RJE *CMND,*INPT,*LIST,*PNCH

The files are defined as follows:

e Command file: Logical device #21
o Input file:

o List file:

Logical device #5

The first available line printer in the
system.

e Punch file: The first available card punch in the

system.
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SECTION

The 10 HP 2780/3780 Emulator commands are sum-
marized in Table 3-1 and are described in detail in this
section. Emulator commands are used for two purposes:

1. Todefine the necessary parameters for input and output
operations.

2. To control the sequence of HP 2780/3780 Emulator
input and output activities.

An Emulator command is signified by a # character in the

first position of the command record (batch job) or is

prompted by a # character if the command file is your

terminal (interactive session). In the latter case, when
F\ entering an Emulator command do not enter another #
. character; the prompt character serves as the first

character of the Emulator command.

This section was designed with the hope that it could be
used for both learning and reference. With this in mind, the
following general format was chosen for presenting each

FUNCTION — describes briefly what the
command can do.
FORMAT — shows the format of the

command and briefly de-
fines the variables that you
can supply.

DEFAULT VALUES — describes the default values
for each parameter.

COMMENTS — describes in detail the oper-
ation of the command and
the implications of the
various parameters.

EXAMPLES — presents annotated ex-
amples of the command.

The first three topics are intended primarily as reference
material. If, while perusing them, you are confused about
some aspect of the command, refer to the “COMMENTS”

Emulator command:

and “EXAMPLES"” paragraphs.

Table 3-1. HP 2780/3780 Emulator Commands

FUNCTION

Defines the communications link between the Emulator and the
remote processor.

Defines the necessary parameters for a particular input operation
and initiates the transmission of one input data set to the remote

Defines the necessary parameters for a particular output operation
(list and/or punch) and initiates the receipt of routed output from
the remote processor.

Initiates transmission of a one-line message to the remote processor
and initiates receive mode for the receipt of routed data from the
remote processor.

Initiates a file display printing of the communications line.

Seis the emulator into the debug mode, allowing the user access to
the debugging facilities.

Defines the necessary parameters for a particular list output oper-
ation and initiates the receipt of unrouted list output from the
remote processor.

Defines the necessary parameters for a particular punched output
operation and initiates the receipt of unrouted punched output from
the remote processor.

Transmits an EOT (End Of Transmission) control character to the
remote processor,

COMMAND

MNEMONIC MNEMONIC DEFINITION

#RJLINE Remote Job LINE

#RJIN Remote Job INput

processor.

#RJOUT Remote Job OUTput

#RJIO Remote Job Input Output

#RJINFO Remote Job Line
INFOrmation

#RJIDEBUG Remote Job DEBUG

#RJLIST Remote Job LIST

#RJPUNCH Remote Job PUNCH

#RJEOD Remote Job End of Data

#RJEND Remote Job END

Terminates the HP 2780/3780 Emulator subsystem.
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3-1.  #RJLINE
3-2. FUNCTION

The #RJLINE command defines the communications link
between the Emulator and the remote processor.

3-3. FORMAT

#RJLINE emulator type

. _ fAscn

l:,LINECODE— {EBCDIC ]

_ _ JDIAL [, “phone number"]}
[CONNECT‘ ANSWER

[;MAXRPB=blocking factor|
[;ID=terminal identification
[;RIN=rin[,password]|
[;CHNL3=x]

[;XEND]

“TRACE-= [[ALL] [ [mask] [, [numentries] [ WRAP]]]]

. - ) - |YES|||.pps~ | HIGH
[;DEV = n] [,LOCK lNO}:”EPRI ‘N—ORMAL”

#RJILINE emulator type

emulator type specifies what type of data transmission
terminal is to be emulated. It may be either of the fol-
lowing:

2780
3780

Note: Whenever you have the choice of emulat-
ing either an IBM 2780 or 3780, you
should be aware that the Emulator oper-
ates more efficiently in the 3780 mode.

;CONNECT = DIAL, phone number

Pphone number is an ASCII character string consisting of
numeric characters (0 through 9) and dash characters
(-) enclosed within quotes not greater than 20 charac-
ters long. The phone number entered is included as part
of the dial message to notify the computer operator to
dial the remote processor. In response to the dial mes-
sage, the operator dials the remote processor and then
enters YES or NO through the operator’s console, indi-
cating whether or not the remote processor answered.
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The entered phone number may include an area code. If
so, the area code is followed by a dash and then by the
telephone number.

If phone number is omitted from the :CONNECT=
DIAL parameter, the default phone number entered
during Emulator configuration (see Appendix E) is used.
Entering a phone number automatically overrides the
default phone number.

Note: Phone numbers, identification, and forms

messages do not require quotes or delim-
iters, and the quotes may be omitted.

;sMAXRPB=blocking factor
blocking factor is a decimal integer specifying the maxi-
mum number of records per transmission block.

;ID=terminal identification

terminal identification is an ASCII character string to be
used as your terminal ID when the communications link
is being established. This parameter should always be an
ASCII character string. If the line code is specified as
being EBCDIC(LINECODE=EBCDIC), the Emulator
automatically converts the terminal identification from
ASCII to EBCDIC.

Note:  This parameter should be used only when

the remote processor requires a terminal
ID. The Emulator transmits the terminal
ID only if the Emulator initiates transmis-
sion (i.e., only if the first operation is
#RJIN rather than #RJOUT, #RJLIST,
or #RJPUNCH). The Emulator always
ignores a terminal ID sent by a remote
processor.

;RIN=rin [, password]
rin is a valid global resource identiification number
(RIN).

password is a valid RIN password.

Note: The use of global resource identification

numbers is described under ‘“Managing
Resources through Identification Num-
bers (RINS)” in the MPE Commands Sys-
tem reference manual.

;CHNL3=x

x is a digit specifying a channel on a line printer car-
riage control tape. Under MPE, channel 3 is always used
for single spacing with a skip from bottom-of-form to
top-of-form. The CHNL3=x parameter causes the Emu-
lator to convert channel 3 codes received from the
remote processor to whatever channel code (x) you
specify. Of course it is assumed that the specified chan-
nel on the line printer carriage control tape contains the
sequence of punches expected by the remote processor.
This responsibility is left up to you.

™
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;XEND

is a parameter for suppressing the CS ERR 158 printout.
It is used when communicating with GE High-Speed
Service to avoid an error printout when no error exists.

Note: See Appendix H, CS/3000 Trace Facility,
for a description of the following variables.
;TRACE=ALL

will generate trace records for all CREAD, CWRITE,
CCONTROL and CCLOSE requests. If ALL is not
specified, then trace records will be written only when a
CREAD, CWRITE, CCONTROL or CCLOSE procedure
is completed with a transmission error.

;TRACE=,mask

mask is an octal integer preceded by a % sign (%nn) or
an equivalent decimal number. It consists of a six-bit
field representing the two-digit (nn) mask field. From
bits 0 to 5 below (relative to the six-bit field), select the
type of trace entries required and enter a % sign and the
two octal numbers derived from the bit values or an
equivalent decimal number:

Bit 0 = Generate STN entries
(octal 40)

Bit 1 = Generate OPR and EDT . ..

entries (octal 20) First octal digit

Bit 2 = Generate RCT entries
(octal 10)

Bit 3 = Generate RTX entries
(octal 4)

Bit 4 = (C;i?:]rgt):e SCT entries Second octal digit
Bit 5 = Generate STX entries
(octal 1)

Note: CMP entries are automatically generated.
Setting bits 0 through 5 to 0 provides the

default trace mask described below.

;TRACE=,,numentries

numentries is a decimal integer for the maximum num-
ber of trace entries in a trace record, but not greater
than 255. The CS trace file must be purged in order to
allow a change in the number of entries (numentries).

;TRACE=,, WRAP
causes trace entries that overflow the trace area (greater
than numentries) to overlay the prior trace entries.

;DEV=n

n is either the logical device number assigned to the com-
munications line at system generation time or the device
class name (other than RJLINE) assigned to the com-
munications line at system generation time.
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Note: If several Synchronous Single Line Con-
trollers share the same device class
name, the Emulator will use the first

available one.

3-4. DEFAULT VALUES

If the LINECODE= parameter is omitted from the RJLINE
command, the default is the transmission code entered
during configuration of the Emulator (see Appendix E).

If the CONNECT= parameter is omitted, the default is
DIAL and no dial message is issued.

If the MAXRPB= parameter is omitted, the default is as
follows:

2780, non-transparent: 7
2780, transparent: 4
3780, non-transparent: 255
3780, transparent: 6
Note: Transparency or non-transparency is de-

clared in the #RJIN command which is
described in paragraphs 3-7 through 3-17
of this manual.

Ifthe ID= parameter is omitted, the default is no ID trans-
mission.

If the RIN= parameter is omitted, the default is no RIN
usage.

If the CHNL3= parameter is omitted, the default is 8.

If the XEND parameter is omitted, the default is an error
condition when DLE EOT is received.

If ALL is omitted from the TRACE= parameter, the default
is that only I/O errors are traced. If mask is omitted, the
default is generation of all entry types except STN. If
numentries is omitted, the default is a maximum of 25 trace
entries per trace record. If WRAP is omitted, the default is
to discard overflow trace entries.

If DEV= is omitted, the default is the opening of a device
class called RJLINE.

If the LOCK= parameter is omitted (or LOCK=YES), RJE
locks the stack during activity. Refer to the Comments
paragraph for information about the LOCK feature.

If the PRI= parameter is omitted (or PRI=HIGH), RJE pri-
ority is established by a call to GETPRIORITY. Conse-
quently, RJE will have higher priority than the CS sub-
queue. Refer to the Comments paragraph for information
about the PRI parameter.

3-5. COMMENTS

The #RJLINE command is used only when a communica-
tions link is to be established between the Emulator and a



Writing HP 2780/3780 Emulator Command

remote processor. If you are merely using the Emulator for
printing or punching output data sets from disc or magnetic
tape, the #RJLINE command is not necessary and should
be omitted. In this context, RJLINE refers to a communi-
cations “line” and not to a line of code. The user must have
Communication System (CS) capabilities to use the
RJLINE command.

The only required parameter is emulator type which speci-
fies whether an IBM 2780 or 3780 is being emulated.

The telephone connection can be established by dialing the
remote processor via a MODEM or by receiving a call from
the remote processor (either manually via a MODEM or
automatically via an automatic answer capability). With a
leased line or a switched line configured as a non-switched
line, the connection is not broken after each call and redial-
ing is not required.

If a CONNECT=DIAL parameter includes a phone number,
the Emulator prints a dial message on the operator’s con-
sole immediately after execution of the first #RJIN,
#RJOUT, #RJLIST, or #RJPUNCH command. The com-
puter operator must then dial the number, complete the
connection, and respond YES or NO to let the Emulator
know whether or not the telephone connection was estab-
lished successfully. In response to YES, the Emulator reads
the next command (batch job) or displays a # on your ter-
minal to prompt you for the next command (interactive
session). In response to NO, the Emulator issues a CSERR1,
57 or 2,57 (see Section V for error codes). If the Emulator
is ready to actually transmit or receive data and the line has
not yet been established, the Emulator waits until the com-
munications link is present. In such a case, the Emulator
will wait up to 15 minutes (transmit or receive) for the
“Data Set Ready” (CC) signal from the MODEM to become
“set,” If “Data Set Ready” is not detected within the al-
lowed time, the Emulator issues a CS ERR 1, 151 or 2, 151
error message.

If CONNECT= ANSWER is specified, the Emulator contin-
ues processing. In session mode, if the Emulator is ready to
actually receive or transmit data and the line has not been
established, there is no timeout and the wait is infinite. In
batch mode, the connect timeout is operational; ANSWER
is enabled when the Emulator executes the first #RJIN,
#RJOUT, #RJILIST, or #RJPUNCH command. If the con-
nection is not established when the Emulator is ready to
transmit or receive data, an abort is necessary to terminate.

If the CONNECT= parameter is omitted, the Emulator
continues processing. If the Emulator is ready to actually
receive or transmit data and the line has not been estab-
lished, the Emulator waits up to 15 minutes (receive or
transmit) for “Data Set Ready” to become “set.”

Note: CONNECT=DIAL implies that your HP
3000 Computer System is the primary
station and CONNECT=ANSWER im-

plies that it is the secondary station.
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Although the CONNECT= parameter is optional, its use
eliminates the problem of determining the appropriate time
to dial the host system. With this parameter, the operator
dials and makes the connection immediately after he re-
ceives the dial prompt (that is, immediately after the first
#RJIN, #RJOUT, #RJILIST, or #RJPUNCH command
executes). Without this parameter, dialing is performed at
the same time but no prompt appears on the console. For
this reason, always provide the CONNECT= parameter if
an operator other than yourself must physically dial the
telephone number. In addition, when using the #RJIN com-
mand to satisfy the requirements of the CONNECT=
parameter, a complete buffer must be sent from the Emu-
lator subsystem to the driver. For a message or file which
does not fill the buffer, an #RJEOD (or #RJIN, #RJOUT,
#RJLIST, or #RJPUNCH) command must be specified
before you dial the host system.

If the ID= parameter is present, the Emulator transmits a
terminal ID using the supplied terminal identification char-
acter string. If the ID= parameter is omitted, no terminal
ID is transmitted. The Emulator only transmits the terminal
ID if the first input/output operation is #RJIN (no terminal
ID is transmitted if the first input/output operation is
#RJOUT, #RJLIST, or #RJPUNCH). The Emulator always
ignores a terminal ID received from the remote processor.

If the RIN= parameter is present, the Emulator attempts to
perform a global lock (LOCKGLORIN) on the specified re-
source identification number (RIN). If the RIN can be
locked, processing continues. If the RIN is already locked,
the Emulator waits for the RIN to become available. If you
specify an erroneous RIN or password, the Emulator issues
a RIN ERROR:0 error message (refer to Section V of this
manual). The use of resource identification numbers is
described under “Managing Resources through Resource
Identification Numbers (RINS)” in the MPE Commands
reference manual.

Note: The RIN capability should be used when-
ever the possibility exists that more than
one job or session will try to use the same
Synchronous Single-Line Controller at
the same time. This could occur if a batch
Emulator job enters the system while an
Emulator session is in progress or when
several batch Emulator jobs enter a sys-
tem which has spooling capability. If the
RIN capability is not used in such situa-
tions, some of the Emulator jobs could be
terminated by a CS ERR 0, 13 error con-
dition. It should also be noted that the
proper operation of the RIN capability
requires the cooperation of all jobs and
sessions which wish to use the particular
communications interface; all must know
the proper RIN to use and all must use it.

If only I/O errors are to be traced, and ALL is not specified
in the TRACE parameter, the trace facility deposits in the
trace file only those records in which a line I/O error occur-
red.

™

N

™



-

30130C

If WRAP is specified in the TRACE parameter, the trace
entries are deposited in a trace record in a circular pattern.
For example, if numentries specifies a maximum of 35
trace entries per trace record, trace entries beyond the 35th
will ovarlay the first, second (and so on) trace entries in the
record. When this happens, the overlayed trace entries will
be missing from the listing, a warning message will appear at
the start of the record in the listing stating that the records
are missing.

If LOCK=YES or the LOCK=parameter is omitted, the
RJE system locks its stack during activity. The LOCK=NO
parameter allows the RJE stack to be managed like any
other portion of memory (that is, Memory Management can
swap the stack). The benefit of this is most evident in small
memory configurations where there is contention between
subsystems and programs with large stack requirements.
The LOCK= parameter has no effect on the allocation of
buffer space by the CS driver. When RJE is invoked, the
driver allocates space as usual.

If PRI=HIGH or the PRI=parameter is omitted, the pri-
ority for RJE activity is established with a call to GETPRI-
ORITY. The priority is 150 absolute in a linear subqueue
(bottom of the BS and top of the CS queue). Because CS
priority tends to drift down to the lower limit of the CS
range, RJE tends to have higher effective priority than CS.
The PRI=NORMAL parameter omits the call to GETPRI-
ORITY and allows RJE to compete for priority in either
session or batch mode like any other normal process.

3-6. EXAMPLES

#RJILINE 2780;LINECODE=ASCII;TRACE=ALL,,128

This command states that an IBM 2780 is to be emulated,
the communications link is to be established by the com-
puter operator dialing the remote processor via a MODEM,
no terminal ID is to be transmitted, the transmission code
is ASCII, the maximum number of records per transmis-
sion block is either 7 (for non-transparent mode) or 4 (for
transparent mode), all events (not just errors) will be traced
with an %35 mask, and 128 entries per request can be made
in the trace record (additional entries will be lost).

#RJLINE 2780;ID=“MM”;LINECODE= ASCII

Same as above except that the Emulator is to transmit the
terminal ID MM when the communications link is being
established. Remember that the ID will be transmitted only
if the first input/output command in the job or session is an
#RJIN command.

#RJLINE 3780;LINECODE= EBCDIC

3-5
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This command states that an IBM 3780 is to be emulated,
the communications link is to be established by the com-
puter operator dialing the remote processor via a
MODEM, no terminal ID is to be transmitted, the trans-
mission code is EBCDIC, and the maximum number of
records per transmission block is either 255 (for non-
transparent mode) or 6 (for transparent mode).

#RJLINE 2780;CONNECT=ANSWER;
LINECODE= ASCII

This command states that an IBM 2780 is to be emulated,
the Emulator is to monitor the MODEM for an incoming
call from the remote processor, no terminal ID is to be
transmitted, the transmission code is ASCII, and the
maximum number of records per transmission block is
either 7 (for non-transparent mode) or 4 (for transparent
mode).

#RJLINE 3780;MAXRPB= 100;LINECODE= ASCII

This command states that an IBM 3780 is to be emulated,
the communications link is to be established by the com-
puter operator dialing the remote processor via a
MODEM, no terminal ID is to be transmitted, the trans-
mission code is ASCII, and the maximum number of re-
cords per transmission block is either 100 (for non-
transparent mode) or 6 (for transparent mode).

3-7.
3-8.

#RJIN
FUNCTION

The #RJIN command initiates the transmission of one
input data set from your HP 3000 Computer System to the
remote processor. The term “input data set” as used in this
manual means the equivalent of an input card deck in an
IBM 2780/3780 environment. The input data set can be
read from an interactive terminal, punched cards,
punched tape, a disc file, or a magnetic tape file.

3-9. FORMAT
#RJIN [ input file reference]
[;REC={start rec] { ,end rec|]
[ _JYES
;COMPRESS—{NO :|

L.

_ _[YES
,XPARENT—«{ NO H
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[ _fYES
,TRUNCATE—{NO }

—

ASCII
; INCODE={ EBCDIC
BINARY

[;MAXSIZE= nnn]
[;XEOF]

Note: In all commands, Y and N can be used

for YES and NO.

#RJIN input file reference
input file reference is any of the following:

logical device number
“device class name”
actual file designator
*formal file designator

See Appendix J for input
file characteristics.

G
(@ procedurename |( [P} )
S

Note: When G is specified, the libraries are
searched in the following order: Group,
Account Public, System. When P is
specified, the libraries are searched in
the following order: Account Public, Sys-
tem. When S is specified or the parame-
ter omitted, the System library is
searched.

If a user-supplied procedure is specified, it must adhere to
the following format:

INTEGER PROCEDURE procname(target);
ARRAY target;

The Emulator loads the procedure by issuing an MPE
LOADPROC intrinsic call. The G, P, and S parameters are
the equivalent of the 2, 1, and 0 /ib parameters (respec-
tively) of the LOADPROC intrinsic. The Emulator then
calls the procedure. The procedure should move an input
record into farget and then return control to the calling
program (i.e., the Emulator) passing a count (+ = words;
— = bytes) and CCE. The Emulator transmits the record
from target to the remote processor and then calls the
procedure again. This continues until all input records
have been transmitted, at which time the procedure
should pass CCG to the Emulator. The maximum allowa-
ble size of target is 400 bytes for 2780 emulation and 512
bytes for 3780 emulation.
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Note: The Emulator runs in the privileged
mode. If you are supplying a procedure,
it must be privileged. For a procedure to
be privileged, you must have privileged
capability and prepare (:PREP) the pro-

cedure with the privileged mode.

CAUTION

If your procedure uses a significant
amount of stack space (as an example, for
procedure-local arrays), it may be neces-
sary to increase the value of the STACK=
parameter of the :PREP command in the
installation file 100I1130C.HP30130.SUP-
PORT and install RJE with a larger stack.
If the Emulator executes with its stack
locked (that is, LOCK= NO is not speci-
fied in the #RJLINE command) and the
stack overflows, a SYSTEM FAILURE
150 occurs.

;yREC= [start rec [,end rec]]

start rec and end rec are MPE File System logical record
numbers (not the values in positions 73-80 of the input
records). These numbers must be positive integers. If
both are present, start rec must be less than or equal to
end rec. These parameters are used for transmitting a
part of an MPE file. The first record in the file is record
zero. :

;MAXSIZE= nnn

is a parameter for extending the 80 byte limit on logical
record size sent by the emulator, and is necessary to
transfer USL files and program files between two HP
3000’s. nnn is positive for length in words, with a maxi-
mum of 128, and negative for bytes, with a maximum
of -256.

;XEOF

causes the Emulator to not terminate after an input file
read error. This allows inputs from “foreign” magnetic
tapes and other media, where the end-of-file conventions
do not conform to MPE standards.

3-10. DEFAULT VALUES

If the input file reference parameter is omitted from the
#RJIN command, the one specified in the :RJE command
is used.

If end rec is omitted, all records beginning with start rec
through the end of the input file are transmitted. If start rec
is omitted, all records from the start of the file through and
including end rec are transmitted. If the REC= parameter
is omitted, the entire input file is transmitted.

™
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If the COMPRESS= parameter is omitted, the default is
NO for IBM 2780 emulation and YES for IBM 3780
emulation.

If the XPARENT= parameter is omitted, the default is
NO (not transparent text).

If the TRUNCATE= parameter is omitted, the default is
YES.

If the INCODE= parameter is omitted, the default is
ASCIL

If the MAXSIZE= parameter is omitted, the default is an
80 byte limit on logical record size.

If XEOF is omitted, the default is Emulator termination
after an input file read error.

3-11. COMMENTS

3-12. GENERAL OPERATION. The #RJIN com-
mand causes the immediate transmission of one input
data set from your HP 3000 Computer System to the
remote processor. The input data set may be read from an
interactive terminal, a card reader, a punched tape reader,
a disc file, or a magnetic tape file. If it is being read from a
disc, you can specify starting and/or ending logical record
numbers to transmit a part of that file.

A single #RJIN command immediately followed by an
#RJOUT, #RJLIST, # RJPUNCH, # RJEOD, or # RJEND
command is the equivalent of reading one input card deck
through an IBM 2780 or 3780 with the end-of-file key on.

Two or more successive #RJIN command are the equiva-
lent of reading that number of input card decks through
an IBM 2780 or 3780 with the end-of-file key off. The first
#RJOUT, # RJLIST, # RJIPUNCH, # RJEOD, or # RJEND
command following such a series of #RJIN commands
implicitly performs the same function as turning the end-
of-file key on during the reading of the final deck in the
series.

The transmission code (ASCII or EBCDIC) is specified in
the # RJLINE command. The INCODE= parameter
specifies what code the input data set is in prior to trans-
mission (ASCII or EBCDIC). If the specified input code
differs from the transmission code, the necessary conver-
sion is done automatically by the Emulator.
INCODE=BINARY specifies that no conversion is to be
performed; the input data is to be transmitted bit-for-bit
as it appears in the input file.

Note: INCODE=BINARY implies no short-
record truncation and no data compres-
sion regardless of what is specified by

the TRUNCATE= and COMPRESS=
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parameters. INCODE= BINARY is ordi-
narily used when the input process is
being controlled by a user-supplied pro-
cedure and you do not want the
Emulator to do anything to the data
other than transmit it.

Entering a CONTROL-Y subsystem break signal from the
terminal during an interactive session transfers control to
the RJE command mode. The signal is transmitted by
holding down the CTRL key and pressing the Y key. (See
the MPE Intrinsics reference manual, section IV, under
CONTROL-Y Traps.) When used with an output operation
such as # RJIOUT, # RJPUNCH, and #RJLIST, entering
CONTROL-Y before output is received terminates the
output command and returns to RJE command mode; en-
tering after output is received sends EOT to the system
transmitting (host system) and returns to RJE command
mode. CONTROL-Y may also be entered when performing
an #RJIN operation from the session input device. This
will terminate the input operation and return to command
mode, but will not cause buffered data or an EOT to be
transmitted, as would be the case if # RJEOD were used to
terminate input.

3-13. DATA COMPRESSION. When data com-
pression is being performed, the input records are com-
pressed by having consecutive blanks transmitted as a
two- byte sequence: a GS-or IGS control character followed
by a count specifying how many blanks are being com-
pressed. If you want data compression performed and an
IBM 2780 is being emulated, you must specify
COMPRESS= YES. Conversely, if you do not want data
compression and an IBM 3780 is being emulated, you
must specify COMPRESS=NO.

Note: If INCODE=BINARY or XPARENT=
YES is specified, no data compression
will be performed regardless of what is
specified by the COMPRESS=
parameter.

3-14. TRANSPARENT AND NON-TRANSPARENT
MODES. The Binary Synchronous Communications
(BSC) conventions require the use of certain control char-
acters. (See Appendix 1.) When ASCII or EBCDIC data is
being transmitted, the user’s data ordinarily will not con-
flict with the BSC control characters. However, when bi-
nary data is being transmitted, certain bit sequences in
the data could duplicate some of the BSC control charac-
ters. If this were to happen, the transmission could be
accidentally fouled up. To avoid this, the transparent
mode was devised. In the non-transparent mode (the nor-
mal mode of transmission), BSC control characters and
data are intermixed: the data being supplied by the user
and the BSC control characters being supplied by the
communications interface. In the transparent mode,
specified by XPARENT= YES, BSC control characters are
sent as part of a two-byte DLE sequence: a DLE control
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character followed by the particular BSC control charac-
ter. In this case, the user’s data may contain any bit
pattern (if it contains the bit pattern for a DLE control
character, the Emulator transmits two successive DLEs).
The transparent mode is used for sending binary data or
for sending ASCII or EBCDIC data which must include
BSC control characters as part of the data.

3-15. SHORT-RECORD TRUNCATION. When
short-record truncation is being performed, trailing
blanks are automatically suppressed from input records.
You need not include EM or IRS control characters in the
data. However, EM and IRS control characters, if present
in the data, will perform their intended function correctly
(the Emulator will not alter such records).

If TRUNCATE= NO is included in the #RJIN command,
input records which are shorter than 80 bytes are padded
with blanks to make 80-byte records.

Note: If INCODE=BINARY or XPARENT=
YES is specified, no short-record trunca-
tion will be performed regardless of
whether or not TRUNCATE= YES is
specified. In the transparent mode, if a
record is shorter than 80 bytes, it is pad-
ded with blanks to make an 80-byte rec-
ord. In the non-transparent mode with
INCODE=BINARY, the data is not al-
tered at all (it is neither truncated nor
expanded).

3-16. EXAMPLES

#RJIN 6

Assuming that 6 was defined at system generation time as
the logical device number of a card reader, this command
states that one input data set is to be read through the
particular card reader and be transmitted to the remote
processor. The following parameters are assumed by
default:

o Transmit the entire input data set.

o Perform data compression if an IBM 3780 is being emu-
lated; do not if an IBM 2780 is being emulated.

e Use the non-transparent mode.
o Perform short-record truncation.

e The input records are in ASCII format.

#RJIN FILE6;REC=0,99;INCODE=EBCDIC
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Assuming that FILE6 is the actual file designator of an
existing file on disc, this command states that the first 100
logical records of FILE6 are to be transmitted to the re-
mote processor and that the input records are in EBCDIC
format. The following parameters are assumed by default:

e Perform data compression if an IBM 3780 is being
emulated; do not if an IBM 2780 is being emulated.

e Use the non-transparent mode.

o Perform short-record truncation.
#RJIN *INFILE;REC= 26,50

Assuming the INFILE has been equated to an existing file
on disc via an MPE:FILE equation, this command states
that logical records 26 through 50 of the particular file are
to be transmitted to the remote processor. The following
parameters are assumed by default:

e Perform data compression if an IBM 3780 is being
emulated; do not if an IBM 2780 is being emulated.

e Use the non-transparent mode.

e Perform short-record truncation.

o The input records are in ASCII format.

#RJIN @ MYPROC(G);INCODE= BINARY

This command states that the procedure MYPROC is to be
executed and that no data conversion is to be performed.
The Group Library, the Account Public Library, and the
System Library (in that order) will be searched for the
procedure MYPROC. The following parameters are as-
sumed by default:

e Do not perform data compression.
e Use the non-transparent mode.

e Do not perform short-record truncation.
. #RJIN USLFILE;XPARENT= YES;MAXSIZE= 128

This command states that an existing disc file name
USLFILE is to be transmitted in transparent mode. The
transmitted record size will be the record size read from
the file or 128 words, whichever is the smaller. The follow-
ing parameters are assumed by default:

o Transmit the entire data set.

™
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¢ Do not perform data compression.

o Do not perform short-record truncation.

#RJIN *IBMTAPE;XPARENT= YES;INCODE=BI-
NARY;XEOF

Assuming the IBMTAPE has been equated to a magnetic
tape via an MPE:FILE equation, this command states that
no data conversion is to be performed, data is to be trans-
mitted in transparent mode and the Emulator is not to
terminate on an input file error. The following parameters
are assumed by default:

e Do not perform data compression.

e Do not perform short-record truncation.

e Transmit the entire data set.

#RJIN ;XPARENT= YES;INCODE=BINARY

This command states that one input data set is to be read
from the input file specified in the :RJE command and be
transmitted to the remote processor in the transparent
mode. No data conversion will take place. The above com-
mand would most likely appear in a :JOB deck and be
immediately followed by a binary data deck. The following
parameters are assumed by default:

e Transmit the entire input data set.

e Do not perform data compression.

e Do not perform short-record truncation.

3-17. #RJOUT

3-18. FUNCTION

The # RJOUT command allows you to initiate the receipt
of routed output data sets from the remote processor. The
term “routed” means that each output record (for 2780
emulation) or output data set (for 3780 emulation) is pre-
ceded by an IBM 2780/3780 point-to-point component
select code. Most remote job processing systems, such as
IBM HASP/360, transmit routed output. The term “output
data set” as used in this manual means a collection of
records that are to be punched on cards, punched on paper
tape, or printed on a line printer. The output data sets can
be printed or punched directly as they are received or they
can be stored in a disc or magnetic tape file for subsequent
printing/punching off-line. The off-line processing must be
performed by the # RJLIST and # RJPUNCH commands.
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If the remote processor transmits routed output, you
should use the # RJOUT command. If the remote processor
transmits unrouted output or if you are printing/punching

off-line from a disc or magnetic tape file, you should use
the # RJLIST and # RJPUNCH commands.

Note: The # RJOUT command will accept un-
routed output but generally treats it as
list output.

3-19 FORMAT

#RJOUT [output file reference]

[,count]
[;WAIT=[m] [,s]]
ASCII
;OUTCODE= { EBCDIC
BINARY

[ ;OUTSIZE= nnn]

#RJOUT output file reference
output file reference is any of the following:

See Appendix J for input

logical device number
file characteristics.

“device class name”

See Appendix J for input

actual file designator
file characteristics.

*formal file designator
} )

When G is specified, the libraries are
searched in the following order: Group,
Account Public, System. When P is
specified, the libraries are searched in
the following order: Account Public, Sys-
tem. When S is specified or the parame-
ter omitted, the System library is
searched.

G
P

(« procedurename |( {
S

Note:

Note that if output file reference is present, all output
received will be passed (as list output) to that file or
device. To have list output passed to one file or device and
punched output passed to another, omit the output file
reference parameter. In such a case, the list file and punch
file specified, explicitly or by default, in the :RJE com-
mand will be used.
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If a user-supplied procedure is specified, it must adhere to
the following format:

PROCEDURE procname(target,count);
VALUE count; INTEGER count;
ARRAY target;

The Emulator loads the procedure by issuing an MPE
LOADPROC intrinsic call. The G, P, and S parameters are
the equivalent of the 2, 1, and 0 /ib parameters (respec-
tively) of the LOADPROC intrinsic. The Emulator moves
an output record into the array target and then calls the
procedure. The size of the array target (expressed as a
negative byte count) is passed as a value (count) in the
procedure call. The procedure does what it wishes with the
output record and then returns control to the calling pro-
gram (i.e., the Emulator). This continues until all output
records have been processed, at which time the Emulator
ceases to call the procedure. (Appendix G contains an
example of an output procedure.)

Note: The Emulator runs in the privileged
meode. If you are supplying a procedure,
it must be privileged. For a procedure to
be privileged, you must have privileged
capability and prepare (:PREP) the pro-

cedure with the privileged mode.

CAUTION

If your procedure uses a significant
amount of stack space (as an example, for
procedure-local arrays), it may be neces-
sary to increase the value of the STACK=
parameter of the :PREP command in the
installation file I001130C.HP30130.SUP-
PORT and install RJE with a larger stack.
If the Emulator executes with its stack
locked (that is, LOCK= NO is not speci-
fied in the #RJLINE command) and the
stack overflows, a SYSTEM FAILURE
150 occurs.

#RJIOUT, count
count is a decimal integer specifying how many output
data sets are to be processed by this command.

sWAIT=m

m is a decimal integer specifying the maximum number
of minutes the Emulator is to wait for each output data
set.

WAIT= s
s is a decimal integer specifying the maximum number of
seconds the Emulator is to wait for each output data set.
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Note: The m and s parameters, whether used
individually or in combination, must not
specify more than a 32767 second inter-
val. In either case, the total “wait time”
applies to any period of inactivity during
the execution of the #RJOUT command.
If, during the receipt of a data set or be-
tween data sets, a period of inactivity
occurs that exceeds the specified “wait
time,” the Emulator issues a CS ERR 1,
209 error message and then terminates
the #RJOUT command.

A WAIT=0 parameter
Timeout.

disables the

;OUTSIZE= nnn

is a parameter for altering the division of received trans-
parent 3780 blocks into logical records; the default for
these logical records is 80 bytes. nnn is positive for
length in words, with a maximum of 128, and negative
for bytes, with a maximum of -256.

3-20 DEFAULT VALUES

If the output file reference parameter is omitted from the
#RJOUT command, the list file and punch file are those
set by the :RJE command.

If the count parameter is omitted, one output data set is
processed.

If the m parameter is omitted, the Emulator will wait the
number of seconds specified in the s parameter for each
output data set.

If the s parameter is omitted, the Emulator will wait the
number of minutes specified in the m parameter for each
output data set.

If both the m and s parameters are omitted, the Emulator
will wait three minutes for each output data set.

If the OUTCODE= parameter is omitted, the default is
ASCII.

If the OUTSIZE= parameter is omitted, the default is an
80 byte limit on logical record size. This is only significant
when the Emulator is receiving transparent text in 3780
mode, with the default causing the text to be arbitrarily
divided into 80-byte records.

3-21. COMMENTS

3-22. GENERAL OPERATION. The #RJOUT
command defines the necessary parameters for an output
operation (list and/or punch) and initiates the operation
immediately. As explained in paragraph 3-23 below, the
output is expected to be routed. The # RJOUT command

will accept unrouted output but generally treats it as list’

output.

'J
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Normally you should omit output file reference from the
#RJOUT command. If it is included in the command, all
output is treated as list output to be passed to that file or
device. If it is omitted, list output will be passed to the list
file specified in the :RJE command and punched output
will be passed to the punch file specified in the :RJE
command.

The transmission code (ASCII or EBCDIC) is specified in
the # RJLINE command. The OUTCODE= parameter
specifies what code the output data sets are to be in when
they are passed to the specified file or device (ASCII or
EBCDICQ). If the transmission code differs from the output
code, the necessary conversion is done automatically by
the Emulator. OUTCODE=BINARY specifies that no
conversion is to be performed; the output data is to be
passed to the appropriate file or device bit-for-bit as it was
received (including the component select codes, which
would otherwise be stripped off). OUTCODE= BINARY is
ordinarily used when you are employing your own compo-
nent select codes and the output is to be processed off-line
at some later time by # RJLIST or # RJPUNCH under the
control of a user-supplied procedure.

Entering a CONTROL-Y subsystem break signal from the
terminal during an iteractive session transfers control to
the RJE command mode. The signal is transmitted by
holding down the CTRL key and pressing the Y key. (See
the MPE Intrinsics reference manual, section IV, under
CONTROL-Y Traps.) When used with an output operation
such as #RJOUT, # RJPUNCH, and #RJLIST, entering
CONTROL-Y before output is received terminates the
output command and returns to RJE command mode; en-
tering after output is received sends EOT to the system
transmitting (host system) and returns to RJE command
mode. CONTROL-Y may also be entered when performing
an #RJIN operation from the session input device. This
will terminate the input operation and return to command
mode, but will not cause buffered data or an EOQT to be
transmitted, as would be the case if # RJIEOD were used to
terminate input.

3-23. ROUTED AND UNROUTED OUTPUT. Out-
put data sets transmitted from the remote processor can be
either routed or unrouted. The term “routed” means that
each output record (IBM 2780) or each output data set
(IBM 3780) is preceded by a component select code specify-
ing whether the output is to be printed or punched. Most
remote job processing systems, such as IBM HASP/360,
transmit routed output. The # RJOUT command will cor-
rectly process routed output that employs the IBM 2780 or
3780 point-to-point component select conventions.

If two HP 3000 Computer Systems are communicating
with each other using HP 2780/3780 Emulators, you and
the remote user can establish your own output routing
capability. This is done by devising your own procedures
for formatting and transmitting input and for processing
output. Use the appropriate procedure names (« proce-

dure name) as the input and output file references in the
#RJIN and # RJOUT commands.
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If you are communicating with a remote processor which
transmits unrouted output, you must know the order in
which the output data sets are transmitted. Use the
#RJLIST and # RIPUNCH commands, in the proper

sequence, to receive unrouted output.

CAUTION

If the #RJOUT, #RJLIST, and
#RJPUNCH commands are misued,
data can be lost.

The #RJOUT command treats all un-
routed data sets as list output. Thus if an
unrouted punched output data set is
processed by # RJOUT, the data is pas-
sed to the list file or device and is no
longer available from the remote proc-

essor.
3-24. EXAMPLES
#RJOUT ,6

This command states that six output data sets are to be
received from the remote processor. List output data sets
(routed or unrouted) and unrouted punched output data
sets will be passed to the list file specified in the :RJE
command; routed punched output data sets will be passed
to the punch file specified in the :RJE command. After
they are received, and before they are passed to the appro-
priate file or device, the data sets will be converted to
ASCII if they are not already in ASCII. By default, the
maximum “wait time” is 3 minutes.

#RJOUT

This command is the same as the above example except
that one output data set is expected.

#RJOUT @ OUTPROC;0OUTCODE= BINARY

This command states that the user-supplied procedure
OUTPROC is to be executed, and no data conversion is to
be performed. The System Library will be searched for the
procedure OUTPROC. By default, the maximum “wait
time” is three minutes.

#RJOUT OFILE,10;WAIT=1,30

This command states that ten output data sets are to be
received from the remote processor, converted to ASCII if
they are not already in ASCII, and stored in the file
OFILE. Note that all output received (printed and
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punched, routed and unrouted) will be treated as list out-
put and be passed to the file OFILE. If the file OFILE does
not already exist, the Emulator will open a new file by
that name and use it. The maximum “wait time” is 1
minute, 30 seconds.

3-25. #RJLIST
3-26. FUNCTION

The #RJLIST command allows you to do the following:

1. Initiate the receipt of unrouted list output data sets
from the remote processor. The data sets can be
printed directly on a line printer as they are received
or they can be stored in a disc or magnetic tape file for
subsequent printing off-line.

2. Receive data sets routed to the line printer.
3. Initiate the off-line printing of list output data sets

which were received from a remote processor at some

prior time and were stored in a disc or magnetic tape
file.

The # RJLIST command defines the necessary parameters
for a particular list output operation and initiates the
operation immediately.

3-27. FORMAT
#RJLIST [ list file reference]
[,count)
[:WAIT= [m] [ 1]
[ ;SOURCE= source file reference]
ASCIIT

EBCDIC
BINARY

;OUTCODE=

[ ;FORMSMSG= message|

[;OUTSIZE= nnn]

_JYES
[,AUTOPAGE— {EQ ]

#RJILIST list file reference
list file reference is any of the following:

logical device number
“device class name”
actual file designator
*formal file designator

See Appendix J for input
file characteristics.

@ procedurename | (

i o Q
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Note: When G is specified, the libraries are
searched in the following order: Group,
Account Public, System. When P is
specified, the libraries are searched in
the following order: Account Public, Sys-
tem. When S is specified or the parame-
ter omitted, the search is in the System
library.

If a user-supplied procedure is specified, it must adhere to
the following format:

PROCEDURE procname(target,count);
VALUE count; INTEGER count;
ARRAY target;

The Emulator loads the procedure by issuing an MPE
LOADPROC intrinsic call. The G, P, and S parameters are
the equivalent of the 2, 1, and 0 lib parameters (respec-
tively) of the LOADPROC intrinsic. The Emulator moves
an output record into the array target and then calls the
procedure. The size of the array target (expressed as a
negative byte count) is passed as a value (count) in the
procedure call. The procedure does what it wishes with the
output record and then returns control to the calling pro-
gram (i.e., the Emulator). This continues until all output
records have been processed, at which time the Emulator
ceases to call the procedure.

Note: The Emulator runs in the privileged
mode. If you are supplying a procedure,
it must be privileged. For a procedure to
be privileged, you must have privileged
capability and prepare (:PREP) the pro-

cedure with the privileged mode.

CAUTION

If your procedure uses a significant
amount of stack space (as an example, for
procedure-local arrays), it may be neces-
sary to increase the value of the STACK=
parameter of the :PREP command in the
installation file 100I1130C.HP30130.SUP-
PORT and install RJE with a larger stack.
If the Emulator executes with its stack
locked (that is, LOCK= NO is not speci-
fied in the #RJLINE command) and the
stack overflows, a SYSTEM FAILURE
150 occurs.

#RJLIST, count
count is a decimal integer specifying how many output
data sets are to be processed by this command.

sWAIT=m

m is a decimal integer specifying the maximum number
of minutes the Emulator is to wait for each output data
set.

-
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;WAIT=,s

s is a decimal integer specifying the maximum number of

seconds the Emulator is to wait for each output data set.
Note: The m and s parameters, whether used
individually or in combination, must not
specify more than a 32767 second inter-
val. In either case, the total “wait time”
applies to any period of inactivity during
the execution of the #RJLIST command.
If, during the receipt of a data set or be-
tween data sets, a period of inactivity
occurs that exceeds the specified “wait
time,” the Emulator issues a CS ERR 1,
209 error message to the operator’s con-
sole and then terminates the #RJLIST
command.

A WAIT=0 parameter disables the Time-
out.

;SOURCE= source file reference
is any of the following:

logical device number
“device class name”
actual file designator
*formal file designator

;FORMSMSG= message

initiates the MPE File System forms message (see
MPE Intrinsics reference manual, section II, under
FOPEN) when printing the received file. The message
terminates with an optional period.

;OUTSIZE= nnn

is a parameter for altering the division of received
transparent 3780 blocks into logical records; the de-
fault for these logical records is 80 bytes. nnn is posi-
tive for length in words, with a maximum of 128, and
negative for bytes, with a maximum of -256.

;AUTOPAGE= YES

specifies that the FWRITE carriage controls of %40
(single space), %60 (double space) or %304 (triple
space) will be used where automatic page ejection is
desired, but is not provided by the host system applica-
tion.

;AUTOPAGE= NO

specifies that FWRITE carriage controls of %201
(single space), %202 (double space) or %203 (triple
space) where automatic page ejection is provided by
the host system application.
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3-28. DEFAULT VALUES

If the list file reference parameter is omitted from the
#RJLIST command, the one specified in the :RJE command
is used.

If the count parameter is omitted, one list output data set is
processed.

If the m parameter is omitted, the Emulator will wait the
number of seconds specified in the s parameter for each
output data set.

If the s parameter is omitted, the Emulator will wait the
number of minutes specified in the m parameter for each
output data set.

If both the m and s parameters are omitted, the Emulator
will wait three minutes for each output data set.

The source file reference parameter is used only for print-
ing data sets off-line which were received from a remote
processor at some prior time and were stored in a disc or
magnetic tape file. There is no default value.

If the OUTCODE= parameter is omitted, the default is
ASCIL

If the FORMSMSG= parameter is omitted, forms message
is not used.

Ifthe OUTSIZE= parameter is omitted, the default is an 80
byte limit on logical record size when the Emulator is
receiving transparent text as a 3780; in which case the
default causes the text to be arbitrarily divided into 80-byte
records. In all other cases, output record size is determined
by the received data record size.

Ifthe AUTOPAGE= parameter is omitted, the default is no
automatic page ejection when printing.

3-29. COMMENTS

3-30. ON-LINE OPERATION. The #RJLIST com-
mand defines the necessary parameters for a particular list
output operation and initiates the operation immediately.
As explained in paragraph 3-32 below, the output is ex-
pected to be unrouted. The output can be printed directly as
it is received or it can be stored in a disc or magnetic tape
file for subsequent printing off-line.

The transmission code (ASCII or EBCDIC) is specified in
the # RJLINE command. The OUTCODE= parameter
specifies what code the output data sets are to be in after
they are received (ASCII or EBCDIC). If the transmission
code differs from the output code, the necessary conversion
is done automatically by the Emulator.
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OUTCODE-=BINARY specifies that no conversion is to be
performed; the output data is to be passed to the appro-
priate file or device bit-for-bit as it was received.

Entering a CONTROL-Y subsystem break signal from the
terminal during an interactive session transfers control to
the RJE command mode. The signal is transmitted by hold-
ing down the CTRL key and pressing the Y key. (See the
MPE Intrinsics reference manual, section IV, under
CONTROL-Y Traps.) When used with an output operation
such as # RJOUT, # RJPUNCH, and #RJLIST, entering
CONTROL-Y before output is received terminates the out-
put command and returns to RJE command mode; entering
after output is received sends EOT to the system transmit-
ting (host system) and returns to RJE command mode.
CONTROL-Y may also be entered when performing an
#RJIN operation from the session input device. This will
terminate the input operation and return to command
mode, but will not cause buffered data or an EOT to be
transmitted, as would be the case if # RJEOD were used to
terminate input.

3-31. OFF-LINE OPERATION. The # RJLIST com-
mand defines the necessary parameters for a particular list
output operation and initiates the operation immediately.
The SOURCE= parameter specifies the file or device from
which the output is to be read. The L, count, WAIT=,
AUTOPAGE=, and OUTCODE= parameters have no mean-
ing and should not be used.

3-32. ROUTED AND UNROUTED OUTPUT. Out-
put data sets transmitted from the remote processor can be
either routed or unrouted. The term “routed” means that
each output record (IBM 2780) or each output data set (IBM
3780) is preceded by a component select code specifying
whether the output is to be printed or punched. Most re-
mote job processing systems, such as IBM HASP/360,
transmit routed output. The # RJOUT command will cor-
rectly process routed output that employs the IBM 2780 or
3780 point-to-point component select conventions.

Iftwo HP 3000 Computer Systems are communicating with
each other using HP 2780/3780 Emulators, you and the
remote user can establish your own output routing capabil-
ity. This is done by devising your own procedures for for-
matting and transmitting input and for processing output.
Use the appropriate procedure names (# @ procedurename)
as the input and output file references in the # RJIN and
#RJOUT commands.

If you are communicating with a remote processor which
transmits unrouted output, you must know the order in
which the output data sets are transmitted. Use the
#RJLIST and # RJPUNCH commands, in the proper se-
quence, to receive unrouted output.

If you know that your host system will always return all list
output sets followed by all punch output sets but are not
sure of the number of each to be returned, enter a sequence
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similar to the following to ensure retrieving all output data
sets:

#RJLIST “LP”,10
#RJPUNCH PUNCHFILE,10

If you now received not more than 10 list output sets fol-
lowed by 10 punch output sets, they will have been cor-
rectly processed.

CAUTION

If the #RJOUT, #RJLIST, and
#RJPUNCH commands are misused,
data can be lost.

The #RJOUT command treats all un-
routed data sets as list output. Thus if an
unrouted punched output data set is
processed by # RJOUT, the data is passed
to the list file or device and is no longer
available from the remote processor.

If you are using the # RJLIST or # RJPUNCH command,
and receive routed output that is inconsistent with the
command, the Emulator will issue a routing error message
and:

1. If you are running the Emulator from an interactive
session, you may now issue the appropriate # RJLIST
or #RJPUNCH command.

2. Ifyou are running the Emulator from a batch job, the
emulator will read the command file until a command
different from the erroneous # RJLIST or # RJIPUNCH
command is found. If the new command is now an
appropriate # RJLIST, # RIPUNCH or # RJOUT com-
mand, the output will be correctly processed. If the
appropriate new command cannot be found, the
Emulator will terminate and the output may be lost.

3-33. EXAMPLES

#RJLIST 4;0UTCODE= ASCII

Assuming that 4 was defined at system generation time as
the logical device number of a line printer, this command
states that one list output data set is to be printed in ASCII
on the particular line printer as it is received from the
remote processor. By default, the maximum “wait time” is 3
minutes.

#RJLIST “LP”,3;0UTCODE= EBCDIC;WAIT=,90

™
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Assuming that LP was defined at system generation time
as the device class name of all line printers in the system,
this command states that three list output data sets are to
be printed in EBCDIC on the first available line printer in
the system. The maximum “wait time” is 90 seconds.

#RJLIST “LP”;SOURCE=LIST

Assuming that LP was defined at system generaton time as
the device class name of all line printers in the system and
LIST is the actual file designator of an existing file on disc,
this command states that output data sets are to be read
from the file LIST and be printed in ASCII on the first
available line printer in the system.

3-34. #RJPUNCH

3-35. FUNCTION

The # RJPUNCH command allows you to do the following:

1. Initiate the receipt of unrouted punched output data
sets from the remote processor. The data sets can be
punched directly on a card punch as they are received
or they can be stored in a disc or magnetic tape file for

subsequent punching off-line.
Receive data sets routed to the punch.

Initiate the off-line punching of punched output data
sets which were received from a remote processor at
some prior time and were stored in a disc or magnetic
tape file.

The #RJPUNCH command defines the necessary
parameters for a particular punched output operation and
initiates the operation immediately.

3-36. FORMAT

#RJPUNCH [ punch file reference]
[,count]
[;WAIT=[m] [,s]]
[;SOURCE= source file reference]
ASCII

EBCDIC
BINARY

;OUTCODE=

[ ;OUTSIZE= nnn]
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#RJIPUNCH punch file reference
punch file reference is any of the following:

logical device number
“device class name”
actual file designator
*formal file designator

See Appendix J for input
file characteristics.

G
(1 procedurename [(
S

Note: When G is specified, the libraries are
searched in the following order: Group,
Account Public, System. When P is
specified, the libraries are searched in the
following order: Account Public, System.
When S is specified or the parameter
omitted, the search is in the System
library.

If a user-supplied procedure is specified, it must adhere to
the following format:

PROCEDURE procnameftarget,count);
VALUE count; INTEGER count;
ARRAY target;

The Emulator loads the procedure by issuing an MPE
LOADPROC intrinsic call. The G, P, and S parameters are
the equivalent of 2, 1, and 0 ib parameters (respectively) of
the LOADPROC intrinsic. The Emulator moves an output
record into the array target and then calls the procedure.
The size of the array target (expressed as a negative byte
count) is passed as a value (count) in the procedure call. The
procedure does what it wishes with the output record and
then returns control to the calling program (i.e., the
Emulator). This continues until all output records have
been processed, at which time the Emulator ceases to call
the procedure.

Note: The Emulator runs in the privileged
mode. If you are supplying a procedure, it
must be privileged. For a procedure to be
privileged, you must have privileged
capability and prepare (:PREP) the pro-
cedure with the privileged mode.

CAUTION

If your procedure uses a significant
amount of stack space (as an example, for
procedure-local arrays), it may be neces-
sary to increase the value of the STACK=
parameter of the :PREP command in the
installation file I1001130C.HP30130.SUP-
PORT and install RJE with a larger stack.
If the Emulator executes with its stack
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locked (that is, LOCK= NO is not speci-
fied in the #RJLINE command) and the
stack overflows, a SYSTEM FAILURE
150 occurs.

#RJPUNCH, count
count is a decimal integer specifying how many output
data sets are to be processed by this command.

;OUTSIZE=nnn

is a parameter for altering the division of received trans-
parent 3780 blocks into logical records; the default for
these logical records is 80 bytes. nnn is positive for
length in words, with a maximum of 128, and negative
for bytes, with a maximum of -256,

;WAIT=m

m is a decimal integer specifying the maximum number
of minutes the Emulator is to wait for each output data
set.

;WAIT= s
s is a decimal integer specifying the maximum number of
seconds the Emulator is to wait for each output data set.

Note: The m and s parameters, whether used
individually or in combination, must not
specify more than a 32766-second inter-
val. In either case, the total “wait time”
applies to any period of inactivity during
the execution of the #RJPUNCH com-
mand. If, during the receipt of a data set
or between data sets, a period of inactiv-
ity occurs that exceeds the specified
“wait time,” the Emulator issues a CS
ERR 1, 209 error message and then ter-
minates the #RJPUNCH command.

A WAIT=0 parameter disables the Time-
out.

;SOURCE-= source file reference
is any of the following:

logical device number
“device class name”
actual file designator
*formal file designator

3-37. DEFAULT VALUES

If the punch file reference parameter is omitted from the
#RJPUNCH command, the one specified in the :RJE
command is used.

If the count parameter is omitted, one punched output data
set is processed.
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If the m parameter is omitted, the Emulator will wait the
number of seconds specified by the s parameter for each
output data set.

If the s parameter is omitted, the Emulator will wait the
number of minutes specified by the m parameter for each
output data set.

If both the m and s parameters are omitted, the Emulator
will wait three minutes for each output data set.

The source file reference parameter is used only for
punching data sets off-line which were received from a
remote processor at some prior time and were stored in a
disc or magnetic tape file. There is no defaulit value.

If the OUTCODE= parameter is omitted, the default is
ASCII.

Ifthe OUTSIZE = parameter is omitted, the default is an 80
byte limit on logical record size when the Emulator is
receiving transparent text as a 3780; in which case the
default causes the text to be arbitrarily divided into 80-byte
records. In all other cases, output record size is determined
by the received data record size.

3-38. COMMENTS

3-39. ON-LINE OPERATION. The #RJPUNCH
command defines the necessary parameters for a particular
punched output operation and initiates the operation
immediately. As explained in paragraph 3-41 below, the
output is expected to be unrouted. The output can be
punched directly as it is received or it can be stored in a disc
or magnetic tape file for subsequent punching off-line.

The transmission code (ASCII or EBCDIC) is specified in
the #RJLINE command. The OUTCODE= parameter
specifies what code the output data sets are to be in after
they have been received (ASCII or EBCDIC). If the
transmission code differs from the output code, the
necessary conversion is done automatically by the
Emulator. OUTCODE=BINARY specifies hat ne
conversion is to be done; the output data is to be passed to
the appropriate file or device bit-for-bit as it was received.

Entering a CONTROL-Y subsystem break signal from the
terminal during an interactive session transfers control to
the RJE command meode. The signal is transmitted by
holding down the CTRL key and pressing the Y key. (See
the MPE Intrinsics reference manual, section IV, uder
CONTROL-Y Traps.) When used with an output oper
tion such as #RJOUT, #RJPUNCH, and #RJLIST,
entering CONTLCY before output is received terminates
the output command and returns to RJE command mode;
entering after output is received sends EOT to the system
transmitting (host system) and returns to RJE command
mode. CONTROL-Y may also be entered when performing
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an #RJIN operation from the session input device. This
will terminate the input operation and return to command
mode, but will not cause buffered data or an EOT to be
transmitted, as would be the case if #RJEOD were used to
terminate input.

3-48. OFF-LINE OPERATION. The #RJPUNCH
command defines the necessary parameters for a particular
punched output operation and initiates the operation
immediately. The SOURCE= parameter specifies the file
or device from which the output is to be read. The count,
WAIT=, and OUTCODE= parameters have no meaning
and should not be used.

3-41. ROUTED AND UNROUTED OUTPUT.
Output data sets transmitted from the remote processor
can be either routed or unrouted. The term “routed” means
that each output record (IBM 2780) or each output data set
(IBM 3780) is preceded by a component select code
specifying whether the output is to be printed or punched.
Most remote job processing systems, such as IBM
HASP/360, transmit routed output. Use the #RJOUT
command to correctly process routed output that employs
the IBM 2780 or 3780 point-to-point component select
conventions.

If two HP 3000 Computer Systems are communicating with
each other using HP 2780/3780 Emulators, you and the
remote user can establish your own output routing
capability. This isdone by devising your own procedures for
formatting and transmitting input and for processing
output. Use the appropriate procedure names
(@procedurename) as the input and output file references
in the #RJIN and #RJOUT commands.

If you are communicating with a remote processor which
transmits unrouted output, you must know the order in
which the output data sets are transmitted. Use the
#RJLIST and #RJPUNCH commands, in the proper
sequence, to receive unrouted output.

If you know that your host system always returns all list
output sets followed by all punch output sets but are not
sure of the number of each to be returned, enter a sequence
similar to the following sequence in a batch job to ensure
retrieving all output sets:

#RJLIST “LP”,10
#RJPUNCH PUNCHFILE,10

If you receive not more than 10 list output sets followed by
10 punch output sets, they will have been correctly
processed.

CAUTION

If the #RJOUT, #RJLIST, and
#RJPUNCH commands are misused,
data can be lost.
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The #RJOUT command treats all un-
routed data sets as list output. Thus if an
unrouted punched output data set is pro-
cessed by #RJOUT, the data is passed to
the list file or device and is no longer
available from the remote processor.

If you are using the #RJLIST or #RJPUNCH command,
and receive routed output that is inconsistent with the
command, the Emulator will issue a routing error message
and:

1. If you are running the Emulator from an interactive
session, you may now issue the appropriate #RJLIST
or #RJPUNCH command.

2. If you are running the Emulator from a batch job, the
Emulator will read the command file until a command
different from the erroneous #RJLIST or #RJPUNCH
command is found. If the new command is now an
appropriate #RJLIST, #RJPUNCH or #RJOUT com-
mand, the output will be correctly processed. If the
appropriate new command cannot be found, the
Emulator will terminate and the output may be lost.

3-42. EXAMPLES

#RJPUNCH 6;0UTCODE=BINARY

Assuming that 6 was defined at system generation time as
the logical device number of a card punch, this command
states that one punched output data set is to be punched on
the particular card punch as it is received from the remote
processor and that no data conversion is to be performed.
By default, the maximum “wait time” is 3 minutes.

. #RJPUNCH “CP”,2;:0UTCODE=EBCDIC;WAIT=2

Assuming that CP was defined at system generation time
as the device class name for all card punches in the system,
this command states that two punched output data sets are
to be punched in EBCDIC on the first available card punch
in the system as they are received from the remote
processor. The maximum “wait time” is 2 minutes.

- #RJPUNCH ;SOURCE=PNCH

Assuming that PNCH is the actual file designator of an
existing file on disc, this command states that output data
sets are to be read from the file PNCH and be passed to the
file or device specified by the punch file parameter in the
:RJE command.
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#RJPUNCH PNCH;WAIT=,90

This command states that one punched output data set is to
be passed to the file PNCH on disc as it is received from the
remote processor. If the file PNCH does not already exist,
the Emulator will open a new file by that name and use it.
The maximum “wait time” is 90 seconds.

#RJPUNCH USLFILE;OUTSIZE=128

This command states that one output data set will be
passed to the disc file USLFILE. Assuming that the
Emulatorisin 3780 mode and that the transmitting station
is sending transparent records with MAXSIZE=128, the
use of this parameter will allow the transfer of 128-word
records.

3-43. #RJEOD
3-44. FUNCTION

The #RJEOD command transmits any remaining data
buffered by the Emulator and an EOT (End Of
Transmission) control character to the remote processor.

3-45. FORMAT
The format of the #RJEOD command is as follows:
#RJEOD

3-46. COMMENTS

Normally you will not use the #RJEOD command because
the Emulator automatically transmits an EOT whenever
an #RJOUT, #RJLIST, #RJPUNCH, or #RJEND
command is encountered following an #RJIN command.

If you issue a series of #RJIN commands, the input data
sets associated with the commands are sent together as a
single transmission with no intervening EOT control
characters, When an #RJOUT, #RJLIST, #RJPUNCH, or
#RJEND command is subsequently encountered, the
Emulator then sends an EOT.

You will normally use an #RJEOD command only when
the operating characteristics of the remote processor
require that an EOT be transmitted and the Emulator
would not otherwise transmit one. Two examples are as
follows:

1. Some remote job processing systems require that the
“log-on” card be immediately followed by an EOT
control character. To accomplish this, use the following
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command sequence:

#RJIN ;TRUNCATE=NO
/*SIGNON REMOTEnn
#RJEOD

Some remote job processing systems require that each
input data set be terminated by an EOT control
character. If you are issuing successive #RJIN
commands and wish to terminate each input data set
with an EOT, use the following command sequence:

#RJIN (parameters)
#RJEOD
#RJIN (parameters)
#RJEOD
#RJIN (parameters)
#RJEOD

Sometimes when an error condition occurs, you may be in
doubt as to what the current state of the communications
line is. In such a case, you can return the line to a known
state (the “control” state) by transmitting an EOT control
character.

3-47. #RJEND

3-48. FUNCTION

The #RJEND command terminates the HP 2780/3780
Emulator subsystem. The messages that are issued in

conjunction with this command are described in Section V
of this manual.

3-49. FORMAT

The format of the #RJEND command is as follows:

#RJEND
3-50. #RJIO
3-51. FUNCTION

The #RJIO command applies to special situations where a
one-line message is sent and a variable number of lines are
received in response to the message. An example isa *$DA
sent to an IBM HASP/370 system.

An #RJIO message is equivalent to the following sequence:

#RJIN

message

#RJEOD

#RJOUT ;WAIT=3
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The following two examples are equivalent to the above
sequence:

#RJIO message

#message (only in an interactive session, where the
message starts with a special character)

The above sequence is equivalent to a #RJIO message but
the RJIO may be omitted for convenience. The message in
this case must have a special character, not a letter or digit,
in column one.

3-52. FORMAT

#RJIO message (Batch)

#[RJIIO] message (Session, where the first character of
message is a special character.)

Thus, to send a #$DA message to a HASP system and
receive the response, the following four formats are
equivalent:

1. #RJIN

F#$DA
#RJOUT,WAIT=3

#RJIN

F$DA

#RJEOD
#RJOUT;WAIT=3
#RJIO +$DA

#M*$DA (only in an interactive session)
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3-53. #RJINFO

3-54. FUNCTION

The #RJINFO command initiates a line display printing of
the communications line. A display box prints on
$STDLIST as an aid in diagnosing problems.

3-55. FORMAT

#RJINFO

Appendix H contains an example of a line display printing
and an explanation of the entries.

3-56 #RJDEBUG

3-57. FUNCTION

The #RJDEBUG command sets the Emulator into the
debug mode, allowing the user access to the debugging
facilities as a diagnostic aid. (See the MPE DEBUG/Stack
Dump reference manual.) This command should be used
only in debugging user-written input and output
procedures.

3.58. FORMAT
The format of the #RJDEBUG command is as follows:

#RJDEBUG
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PROGRAMMING AND
OPERATING EXAMPLES

SECTION .

v

The examples in this section show you how to write and
execute Emulator command sequences that allow your HP
3000 Computer System to communicate with the following
remote processors:

1. A remote job processing system such as IBM
HASP/360.

2. An IBM 2780 Data Transmission Terminal.

3. Another HP 3000 Computer System that is also being
controlled by an HP 2780/3780 Emulator.

Some of the examples show job (batch) mode usage and
others show session usage. Each example is thoroughly
annotated so you can easily follow what is happening.

Note: In the examples that communicate with a
remote job processing system, the remote
system is assumed to be similar to IBM
HASP/360. For example, it is assumed

that:

1. You do not have to transmit a
terminal ID when establishing the
communications link;

2. You must transmit a ‘log-on” card
image immediately followed by an
EOT control character after the com-
munications link has been esta-
blished and before any other input/
output activity is performed; and

3. You must transmit a ‘log-off”’ card
image just before terminating the
communications link.

By making minor alterations to the com-
mand sequences, you can adapt these
examples to communicate with most any
remote job processing system.

In the example that communicates with
an IBM 2780, you can adapt the example
to communicate with an IBM 3780 or
another similar communications termi-
nal by making minor alterations to the
#RJLINE and #RJIN commands.
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The scope of each example is as follows:

Example 1

A batch job that communicates with a remote job process-
ing system over the public telephone network. The job
transmits one input data set to the remote processor and
receives one list output data set in return. '

Example 2

Two interactive sessions that communicate with a remote
job processing system over the public telephone network.
The first session transmits one input.data set to the remote
processor and then terminates. The second session receives
the list output data set generated as a result of the first
session’s input being processed.

Example 3

A batch job that communicates with a remote location over
a private leased line. Data is received from a remote termi-
nal or system, processed in a user output procedure and a
result data set returned.

Example 4

A batch job that communicates with a remote job process-
ing system over the public telephone network. The job deck
is a combination of card decks supplied by several users and
the computer operator. The job transmits three input data
sets to the remote processor and receives three list output
data sets and one punched output data set in return.

Example 5

An interactive session that communicates with an IBM
2780 Data Transmission Terminal. The Emulator command
sequence is permanently stored in a file on disc and is exe-
cuted periodically by the computer operator by means of a
three-command MPE session. The Emulator command se-
quence receives a variable number of punched output data
sets that, when received, are stored in a disc file.

Example 6

An interactive session that transfers a file from one HP
3000 Computer System to another. The command se-
quence for both computer systems is shown in parallel.

Example 7

An interactive session that communicates with an IBM host
which supports HASP, emulating a 3780 Data Transmission
Terminal. A FORTRAN program, stored in an HP 3000
disc file, is sent to the host where it executes to generate
output for one standard and two special forms.
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4-1. EXAMPLE 1: RJE BATCH JOB (ONE INPUT DATA SET, IMMEDIATE OUTPUT)

This example shows you how to put together a complete, self-contained remote job entry (RJE) batch job which a computer ‘ﬁ%
operator could then run on your HP 30060 Computer System without adding anything to the job. The entire job is in the

form of a punched card deck. It contains one input data set. One list output data set is expected as a result of the input

being processed.

The example is based on the following assumptions:

Mode of Operation: Batch job.
Device Emulated: IBM 2780.
Remote Processor: A remote job processing system that requires a /*$LOGON card immediately

followed by an EOT control character at the beginning of the run and a /*$LOGOFF
card at the end of the run.

Communications Link: Public telephone network. The computer operator of your HP 3000 Computer System
must manually make the telephone connection with the remote processor. %

Transmission Code: EBCDIC.

Input Code: ASCII. The Emulator automatically converts the input data from ASCII to EBCDIC
at transmission time.
Command File: Card reader (3STDINX, the standard job input device).
Input File: Card reader (3STDINX, the standard job input device).
List File: Line printer ($STDLIST, the standard job listing device). %
Punch File: Not used.

The job deck is as follows:

:JOB username.acctname %
0 :RJE
o #RJLINE 2780;LINECODE=EBCDIC;CONNECT=DIAL, "409-247-7000"

#RJIN ;TRUNCATE=NO
0 [¥SIGNON  REMOTE37

Input
Data Set

e #RJOUT ;WAIT=10
o ‘ #RJIN ;TRUNCATE=NO

{*SIGNOFF

0 #RJEND %

:EOD
:EOJ

4-2
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The annotations for the job deck are as follows:

E 0 This command invokes the Emulator and defines the
four Emulator files by default as follows:

CommandFile: $STDINX
Input File: $STDINX

List File: $STDLIST

Punch File: $OLDPASS (if it exists) or
$NEWPASS (if $OLDPASS does
not exist)

0 This command states that an IBM 2780 is to be emu-
lated, the transmission code is to be EBCDIC, the
communications link is to be established by your
computer operator manually dialing the remote pro-
cessor (409-247-7000) via a MODEM, the maximum

(@ number of records per transmission block is to be 7
(non-transparent mode) or 4 (transparent mode), no
terminal ID is to be transmitted, and no RIN is to be
used.

This pair of cards specifies that an 80-column card

image is to be transmitted to the remote processor.

N The [*SIGNON card satisfies the log-on requirements
p of the host computer.

o This command completes transmission of the above

#RJIN sequence, then sends an EOT control charac-

ter to the remote processor. The Emulator now issues

a dial message to the operator’s console. In response,

the computer operator dials 409-247-7000 on the

@ MODEM and then enters YES or NO through the

operator’s console to let the Emulator know whether
or not the remote processor answered.
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o This command transmits one input data set to the

remote processor. The input data set immediately
follows the #RJIN command in the job deck. The
#RJIN command states that the entire input data set
is to be transmitted, no data compression is to be
performed, the non-transparent mode is to be used,
short-record truncation is to be performed, and the
input data set is in ASCII format. The Emulator will
automatically convert the input to EBCDIC at trans-
mission time.

This command transmits an EOT control character to
the remote processor, thus completing the transmis-
sion initiated by the preceding #RJIN command, and
then causes the Emulator to turn the line around and
wait for output from the remote processor. One out-
put data set will be processed. When received, it will
be passed to the file named $STDLIST (the standard
job listing device). If transmission of the expected
output does not begin within 10 minutes, the
Emulator will terminate the #RJOUT command and
read the next Emulator command.

This pair of cards transmits an 80-column card image
to the remote processor. The /*SIGNOFF card termi-
nates the RJE session.

This command transmits an EOT control character to
the remote processor, thus completing the transmis-
sion initiated by the preceding #RJIN command,
terminates the HP 2780/3780 Emulator subsystem,
and performs a line disconnect operation.
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42, EXAMPLE 2: RJE SESSION (ONE INPUT DATA SET, DEFERRED OUTPUT)

This example shows you how to transmit a remote job entry (RJE) input data set to a remote processor by means of a
session and then retrieve the associated output by means of a subsequent session. In the first session, the Emulator
commands are entered through an interactive terminal and the input data set is read from a disc file. In the second session,
the Emulator commands are again entered through an interactive terminal while the output data set is passed to a line
printer.

The example is based on the following assumptions:

Mode of Operation; Interactive session.
Device Emulated: IBM 2780.
Remote Processor: A remote job processing system that requires a /*$LOGON card immediately

followed by an EOT control character at the beginning of the run and a /*$LOGOFF
card at the end of the run.

Communications Link: Public telephone network. The computer operator of your HP 3000 Computer System
must manually make the telephone connection with the remote processor.

Transmission Code: EBCDIC.

Input Code: ASCII. The Emulator automatically converts the input data from ASCII to EBCDIC
at transmission time.
Command File: Interactive terminal ($STDINX, the terminal through which the session was
initiated).
Input File: $STDINX for /#SIGNON and /*SIGNOFF card images and disc file (INFIL) for
input data set.
List File: Line printer (logical device number 6).
Punch File: Not used.
The first session is as follows: The second session is as follows:
:HELLO username.accthname :HELLO username.acctname
0 .RIE - :RJE
#RJLINE 2780; LINECODE=EBCDIC #RJLINE 2780;LINECODE=EBCDIC
;CONNECT=DIAL,*247-7000" ;CONNECT=DIAL,"'247-7000"
#RJIN ;TRUNCATE=NO #RJIN ;TRUNCATE=NO
o { /*SIGNON REMOTET72 password J¥SIGNON REMOTE72 password
a #RIJEOD e #RJOUT 6;WAIT=5
o #RJIN INFIL #RJIN ;TRUNCATE=NO
e ¥RIEOD [*SIGNOFF
#RJIN ;TRUNCATE=NO #SJ%‘)ND
0 [*SIGNOFF ‘BY
#RJEND
:BYE

44



30130C

The annotations for the above sessions are as follows:

EJ Note: Annotations 1, 2, 3, 7, and 8 for the first
session also apply to the corresponding
commands in the second session.

This command invokes the Emulator and defines the
four Emulator files by default as follows:

Command File: $STDINX (the interactive termi-
nal through which the session
was initiated)

Input File: $STDINX

List File: $STDLIST (the interactive termi-
nal through which the session

W was initiated)
. Punch File: $OLDPASS (if it exists) or

$NEWPASS (if SOLDPASS does
not exist)

This command states that an IBM 2780 is to be emu-
lated, the transmission code is to be EBCDIC, the
communications link is to be established by your
computer operator manually dialing the remote pro-

(W\ cessor (247-7000) via a MODEM, the maximum
number of records per transmission block is to be 7
(non-transparent mode) or 4 (transparent mode), no
terminal ID is to be transmitted, and no RIN is to be
used.

o This pair of entries specifies an 80-column card image
is to be transmitted to the remote processor. The
/*SIGNON card satisfies the log-on requirements of

@ the host system.

o This command completes transmission of the above
#RJIN sequence, then sends an EOT control charac-
ter to the remote processor. The Emulator now issues
a dial message to the operator’s console. In response,
the computer operator dials 247-7000 on the
MODEM and then enters YES or NO through the
operator’s console to let the Emulator know whether
or not the remote processor answered.

Note: Since the Command File and the Input
File are the same and the Emulator is
currently in the input mode, the #
prompt character is not issued by the
Emulator and must be entered by the
user as part of the RJEOD command.
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0 This command transmits one input data set to the

remote processor. The input data set is read from the
disc file INFIL. The #RJIN command states that the
entire input data set is to be transmitted, no data
compression is to be performed, the non-transparent
mode is to be used, short-record truncation is to be
performed, and the input data set is in ASCII format.
The Emulator will automatically convert the input to
EBCDIC at transmission time.

This command transmits an EOT control character to
the remote processor, thus completing the transmis-
sion initiated by the preceding #RJIN command.

o This pair of entries transmits an 80-column card

image to the remote processor. The [*SIGNOFF card
terminates the RJE session.

This command transmits an EOT control character to
the remote processor, thus completing the transmis-
sion initiated by the preceding #RJIN command,
terminates the HP 2780/3780 Emulator subsystem,
and performs a line disconnect operation.

Note: Since the Command File and the Input
File are the same and the Emulator is
currently in the input mode, the #
prompt character is not issued by the
Emulator and must be entered by the
user as part of the RJEND command.

0 This command completes transmission of the above

#RJIN sequence, sends an EOT control character to
the remote processor, and causes the Emulator to
turn the line around and wait for output from the
remote processor. One output data set will be proces-
sed. When received, it will be passed to logical device
6 (assumed to be a line printer in this example). If
transmission of the expected output does not begin
within 5 minutes, the Emulator will terminate the
#RJOUT command and prompt you for the next
command.

Note: Since the Command File and the Input
File are the same and the Emulator is
currently in the input mode, the #
prompt character is not issued by the
Emulator and must be entered by the
user as part of the RJOUT command.
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4-3. EXAMPLE 3: RJE BATCH JOB (PUNCH OUTPUT TO A USER PROCEDURE)

This example shows you how to receive data, process it in a user-written procedure and return result data.

The example is based on the following assumptions:
Mode of Operation: Batch job.

Device Emulated: IBM 3780.

Remote Processor: A remote job processing system that requires a /*SIGNON card immediately followed

by an EOT control character at the start of the run and a /*SIGNOFF card at the end
of the run.

Communications Link: Private leased line. The communications link is automatically established when an
#RJLINE command is processed.

Transmission Code:  ASCII.

Input Code: Binary.

Command File: Card reader ($STDINX), the standard job input device.

Input File: RTNDATA

List File: Line printer ($STDLIST, the standard job listing device).

Punch File: User-supplied procedure PUNCHPROC in the user’s Group Library.
The job deck is as follows:

:JOB username.acctname
0 :RJE
o #RJLINE 3780;LINECODE= ASCII
0 #RJPUNCH @PUNCHPROC(G);OUTCODE=BINARY;OUTSIZE=128;WAIT=180

o #RJIN RTNDATA;XPARENT= YES;INCODE=BINARY;MAXSIZE=128

a #RJEND

:EOD
:EOJ
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The annotations for the job deck are as follows: 0 This command states that there will be a waiting

This command invokes the Emulator and defines the
four Emulator files by default as follows:

Command File: $STDINX

Input File: $STDINX

List File: $STDLIST

Punch File: $OLDPASS (if it exists) or

SNEWPASS (if $OLDPASS does
not exist)

This command states that an IBM 3780 is to be
Emulated, the transmission code is ASCII, the
maximum number of records per transmission block
is to be 255 (non-transparent mode) or 6 (transparent
mode), no terminal ID is to be transmitted and no
RIN is to be used. Since the communications link is a
private leased line, the connection with the remote
processor is established automatically when the
#RJLINE command is executed.

4-7

period of up to three hours to receive one output data
set, received data will be processed by the
user-supplied procedure PUNCHPROC, no code
conversion will be performed by the Emulator,
output record size will be either the received record
size, if the data is non-transparent, or 128 words, if
the data is transparent. See Appendix G for an
example of a user output procedure.

o This command transmits the contents of the file

RTNDATA in transparent mode, no data
compression, truncation or code conversion will be
performed, and the input record size will be the
record size of the file RTNDATA or 128 words,
whichever is less. This file might have been created
and written by the user procedure, based upon
received data.

This command transmits an EQT control character to
the remote processor, thus completing the
transmission indicated by the preceding #RJIN
command, terminates the HP 2780/3780 Emulator
subsystem, and performs a line disconnect operation.
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44, EXAMPLE 4: RJE BATCH JOB (MULTIPLE USER INPUT, IMMEDIATE OUTPUT)

This example shows how you, other users, and a computer operator can together build a complete remote job entry (RJE)
batch job which transmits your input and the other users’ input to a remote processor and retrieves the output
immediately. The entire job is in the form of a punched card deck. It contains three input data sets. Three list output data
sets and one punched output data set are expected as a result of the input being processed.

The example is based on the following assumptions:

Mode of Operation:
Device Emulated:

Remote Processor:

Communications Link:

Transmission Code:
Input Code:

Command File:

Batch job.
IBM 2780.

A remote job processing system that requires a /*SIGNON card immediately fol-
lowed by an EOT control character at the start of the run and a /(SIGNOFF card
at the end of the run.

Public telephone network. The computer operator of your HP 3060 Computer System
must manually make the telephone connection with the remote processor.

ASCII.
ASCII.

Card reader ($3STDINX, the standard job input device).

Input File: Card reader ($STDINX, the standard job input device).
List File: Line printer ($STDLIST, the standard job listing device).
Punch File: Any card punch in the system (in this example CP is assumed to be the device class

name for all card punches in the system).

The job deck is as follows:

:JOB username.acctname

© .riL: PNCHDEV=CP

@ :RE . *PNCH

0 #RJLINE 2780;CONNECT=DIAL,"247-7000" ; LINECODE=ASCII

Supplied by the
computer operator to
the batch deck.

° #RJIN ;TRUNCATE=NO
/*SIGNON  REMOTEI18

Input Data
Set #1

Input Data
Set #2

Input Data
Set #3

@ rriEOD

Supplied by user “A."”

Supplied by user “'B."
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@M

@ +rioUT 99:WAIT=5
o #RJIN ;TRUNCATE=NO
[*SIGNOFF
@ #rIEND
:ECD
:EOJ

Supplied by the computer operator
to the batch deck.

The annotations for the job deck are as follows:
aThis command equates the device class name CP to
W\ the formal file designator PNCH.

This comand invokes the Emulator and defines the
four Emulator files as follows:

Command File: $STDINX (the standard job
input device).

Input File: $STDINX.
List File: $STDLIST (the standard job
listing device).
@ - Punch File: Any card punch in the system.

eThis command states that an IBM 2780 is to be
emulated, the transmission code is to be ASCII, the
communications link is to be established by your
computer operator manually dialing the remote
processor (247-7000) via a MODEM, the maximum
number of records per transmission block is to be 7
(non-transparent mode) or 2 (transparent mode), no
terminal ID is to be transmitted, and no RIN is to be

6@“ used.

o This pair of cards transmits an 80-column card image
to the remote processor. The /*SIGNON card satis-
fies the log-on requirements of the host system.

This card transmits an EOT control character to the
remote processor, thus completing the transmission
initiated by the preceding #RJIN command.

This command transmits the first input data set to
the remote processor. The input data set immediately
follows the #RJIN command in the job deck. The
#RJIN command states that the entire input data set
is to be transmitted, no data compression is to be
performed, the non-transparent mode is to be used,
short-record truncation is to be performed, and the
W input data set is in ASCII format.

This command transmits an EOT control character to
the remote processor, thus completing the trans-
mission initiated by the preceding #RJIN command.
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This command transmits the second input data set to
the remote processor. The input data set immediately
follows the #RJIN command in the job deck. The
#RJIN command states that the entire input data set
is to be transmitted, no data compression is to be
performed, the non-transparent mode is to be used,
short-record truncation is to be performed, and the
input data set is in ASCII format.

This command transmits an EOT control character to
the remote processor, thus completing the trans-
mission initiated by the preceding #RJIN command.

This command transmits the third input data set to
the remote processor. The input data set immediately
follows the #RJIN command in the job deck. The
#RJIN command states that the entire input data set
is to be transmitted, no data compression is to be
performed, the non-transparent mode is to be used,
short-record truncation is to be performed, and the
input data set is in ASCII format.

This command transmits an EOT control character to
the remote processor, thus completing the trans-
mission initiated by the preceding #RJIN command.

This command causes the Emulator to turn the line
around and wait for output from the remote
processor. The #RJOUT command states that 99
output data sets are expected. This number was
chosen as a convenience so that the same #RJOUT
card could be used in many different runs without
having to be altered. The #RJOUT command will be
terminated by the Emulator whenever 5 minutes
elapses without anything being received from the
remote processor.

This pair of cards transmits an 80-column card image
to the remote processor. The /*SIGNOFF card termi-
nates the RJE session.

This command transmits an EOT control character to
the remote processor, thus completing the trans-
mission initiated by the preceding #RJIN command,
terminates the HP 2780/3780 Emulator subsystem,
and performs a line disconnect operation.
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4-5. EXAMPLE 5: SESSION EXECUTING A DISC-RESIDENT EMULATOR COMMAND SEQUENCE

This example shows you how to execute a disc-resident Emulator command sequence by means of a three-command MPE
session. Such a situation arises when a commonly-used Emulator command sequence must be executed on a regular basis.

The case shown in this example involves an installation that must, several times a day, establish a connection with a remote
IBM 2780, accept a variable number of punched output data sets, and then terminate the connection.

This example is based on the following assumptions:
Mode of Operation: Interactive session.
Device Emulated: IBM 2780.

Remote Processor: An IBM 2780 which transmits order processing information in the form of 80-
character records, one record per order. The orders are grouped into data sets,
one data set per product line.

Communications Link: Public telephone network. The operator of your HP 3000 Computer System must
manually make the telephone connection with the remote processor.

Transmission Code:  ASCII.

Output Code: ASCILI.

Command File: A disc file named RJCMND.

Input File: Not used.

List File: $STDLIST (the interactive terminal through which the session is initiated).
Punch File: A disc file named ORDFIL.

Assume that the following Emulator command sequence is stored in the disc file named RJCMND:
0 #RJLINE 2780;CONNECT=DIAL,"“247-7000";LINECODE= ASCII
o #RJPUNCH ,99;WAIT=10

0 #RJEND

When the Emulator command sequence is to be executed, the computer operator executes the following
MPE commands through an interactive terminal:

o :HELLO username.acctname
:RJE RJCMND,,, ORDFIL
:BYE

410
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The annotations for the example are as follows:

a This command states that an IBM 2780 is to be
emulated, the transmission code is ASCII, the
communications link is to be established by the
computer operator manually dialing the remote
processor (247-7000) via a MODEM, the maximum
number or records per transmission block is 7
(non-transparent mode) or 2 (transparent mode), no
terminal ID is to be transmitted and no RIN is to be
used.

o The Emulator now issues a dial message to the
operator’s console. The computer operator dials
247-7000 on the MODEM and then enters YES or NO
through the operator’s console to let the Emulator
know whether or not the remote processor answered.
The Emulator will now wait for output from the

‘ remote processor. The #RJPUNCH command states

W\ that 99 unrouted punched output data sets are

expected. This number was chosen so that the

Emulator command sequence could be used

repeatedly without the #RJPUNCH command

having to be altered. The #RJPUNCH command is
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terminated automatically by the Emulator whenever
10 minutes elapse without anything being received
from the remote processor. When received, the output
data sets will be passed to the disc file named
ORDFIL.

This command transmits an EOT control character to
the remote processor, thus completing the
transmission initiated by the preceding #RJIN
command, terminates the HP 2780/3780 Emulator
subsystem, and performs a line disconnect operation.

This command invokes the Emulator and defines the
four Emulator files as follows:

Command File: A disc file named RJCMND.

Input File: Not used.

List File: $STDLIST (the interactive ter-
minal through which the session
is initiated).

Punch File: A disc file named ORDFIL.
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4-6. EXAMPLE 6: HP 3000 TO HP 3000 FILE TRANSFER

This example shows you how to pass a file from one HP 3000 Computer System to another using the Emulator. The Emulator
command sequence for both computer systems is shown in parallel. Since the receiving system (System B in this example)
must start executing Emulator commands before the telephone connection is established, the overall operation must be
coordinated either by a schedule or by verbal communication between the operators of the two computer systems. In this

30130C

example it is assumed that the file transfer takes place at 4:00 PM everyday.

The example is based on the following assumptions:

SYSTEM A

Mode of Operation: Interactive session.
Device Emulated: IBM 3780

Communications Link: Public telephone network. The com-
puter operator must manually make

the telephone connection with System
B via a MODEM.

SYSTEM B

Interactive session.
IBM 3780

Public telephone network. The telephone
connection is automatically established
when an incoming call is detected by the
MODEM after the #RJLINE command
has been executed.

3:55 PM

4:00 PM:HELLO username.acctname
:RJE

;LINECODE= ASCII

o #RJEND

BYE

o #RJLINE 3780,CONNECT=DIAL,“123-4567"

o #RJIN XFILE;XPARENT=Y;MAXSIZE=128

6 #RJEND
:BYE

Transmission Code:  ASCIL ASCII.

Input Code: ASCIIL Not applicable.

Output Code: Not applicable. ASCII.

Command File: $STDINX (the interactive terminal $STDINX (the interactive terminal
through which the session was initi- through which the session was initi-
ated). ated).

Input File.: A disc file named XFILE. Not applicable.

Punch File: Not applicable. A disc file named HPFILE.

The command sequences are as follows:

SYSTEM A SYSTEM B

:HELLO username.acctname
:RJE

“ #RJLINE 3780;CONNECT=ANSWER
;LINECODE= ASCII

o #RJPUNCH HPFILE;OUTSIZE=128
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The annotations for the command sequences are as
follows:

This command states that an IBM 3780 is to be
Emulated, the transmission code is to be ASCII, the
MODEM is to start monitoring the line for an
incoming call, no terminal ID is to be transmitted and
no RIN is to be used.

eAs soon as the communications link has been

established, this command causes the Emulator to
accept an output data set from System A. When
received, the output data set will be passed to the file
named HPFILE on disc. Since the received data is
transparent, it will be processed as 128-word records
rather than 80-byte records as would be the case if the
OUTSIZE parameter were not specified. At this point
in the run the Emulator merely waits (pauses) until
the communications link is established and data
transmission is begun.

This command states that an IBM 3780 is to be
emulated, the transmission code is to be ASCII, the

4-13
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communications link is to be established by the
computer operator manually dialing System B
(123-4567) via a MODEM, no terminal ID is to be
transmitted and no RIN is to be used.

This command transmits one input data set to
System B. The input data set is read from the file
named XFILE on disc. The #RJIN command states
that the entire input data set is to be transmitted, no
data compression is to be performed, the transparent
mode is to be used, short record truncation is not to be
performed, the input data set is in ASCII format and
the maximum input record size is 128 words.

This command transmits an EOT control character to
System B, thus completing the transmission
initiated by the preceding #RJIN command, and
then terminates the HP 2780/3780 Emulator.

This command transmits an EOT control character to
the remote processor, thus completing the
transmission initiated by the preceding #RJIN
command, terminates the HP 2780/3780 Emulator
subsystem, and performs a line disconnect operation.
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4-7. EXAMPLE 7: A FORTRAN JOB SENDS OUTPUT TO MULTIPLE FORMS

At times, persons using the RJE Emulator would like to vary the forms for the output of different data sets. This example
sends output to one standard and two special forms from the FORTRAN program shown in Figure 4-1. It illustrates the com-
mands submitted at the terminal, the prompts printed on the system console, the dialing procedure, and the replies required
of the console operator in order to retrieve the output.

The example uses the standard device “Operator-controlled Mode” that is supported by HASP. For more information about
this mode, refer to pages 45 through 49 of the 0S/VS2, HASPII Version 2, Operator’s Guide (IBM part number GC27-6993-0).
On the HP 3000, the example uses the normal spooling capabilities to the line printer.

The example is based on the following assumptions:

Mode of Operation: Interactive session.
Device Emulated: IBM 3780.
Remote Processor: IBM host computer supporting HASP.

Communications Link:  Half-duplex modem operating with a dial network.

Transmission Code: EBCDIC.

Input Code: ASCIL

Command File: Interactive session terminal.
Input File: IBMF3.

List File: Line printer (logical device 6).
Punch File: Not used.

Legend of Terminal and Console Prompts:

MPE prompt for input from a user

# Emulator prompt for input from a user

/* IBM job control command

/*$  HASP subsystem command NOTE: In the following dialogue,

$ HASP response to a user all input to the system is underlined.

= Console operator prompt for MPE attention (control-A)
MPE prompt to the console operator for a reply

:HELLO username.acctname

:FILE LP;.DEV=LP

WED, APR 20, 1977, 7:19 PM

#RILINE 3780;DEV =14 ;LINECODE =EBCDIC;CONNECT=DIAL, 1234567

HRJIN
[*SIGNON REMOTE30
#RIEOD

:RIE
o HP30130C.00.02 RIE/3000 (CS A.00.06)

o (at the console)
78T/19:32/28/LDEV #14 DIAL 123-4567. ANSWER? (Y/N)
=REPLY 28,Y

#RJIN IBMF3
#RJEQD

0 #RJOUT;WAIT=2

$19.33.04 JOB 116 ON RM30.RD1 ~- GSDX2769 BRAWN

4-14
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P #/*SDJ116
$19.39.00 JOB 116 GSDX2769 EXECUTING G PRIO 4
#{*SDF
$19.50.19 OUT 30 F=C333 C=6 T=*¥** CLS C=1
$19.50.19 OUT 30 FF=C777 C=6 T=**** CLS C=1
$19.50.19 OUT 30 F=STD. C=6  T=*¥** CLS A=2

#/*$T RM30.PR1,F=C333,Q=C
$20.09.22 OK

©ee 00

#RILIST *LP;FORMSMSG=C345

{at the console)
10/20:11/14/FORMS: C345

=REPLY 14.Y
=REPLY 14,Y

#/*$T RM30.PR1,F'=STD.,Q=A
$20.11.04 OK

#RILIST *LP;WAIT=2

=REPLY 14,N

#{*ST RM30.PR1,F=C777,Q=C
$20.12.23 OK

©0 00606

#RJILIST *LP;FORMSMSG=C778

( @ {at the console)

10/20:18/14/FORMS: C778

=REPLY 14.Y
=REPLY 14,Y
#/*SIGNOFF
#RJEND
END OF SUBSYSTEM

& :BYE
f, @ (at the console)

=ALTFILE #0195;:0UTPRI=2

=REPLY 14,Y

ST/20:18/SP#6/#0195 DEFERRED

10/20:26/14/STANDARD FORMS )
210/20:26/14/SP#6/ IS #S101;LP ON LDEV#6 (Y/N)

210/20:11/14/SP#6/ IS #S101;LP ON LDEV#6? (Y/N)

710/20:16/14/LDEV#6 FORMS ALIGNED OK? (Y/N)

(at the console)
210/20:17/14/SP#6/ IS #S101;LP ON LDEV#6 (Y/N)

710/20:18/14/SP#6/ 1S #S101;LP ON LDLEV#6 (Y/N)

?10/20:23/14/LDEV #S6 FORMS ALIGNED OK? (Y/N)

The annotations for the terminal session and console
activity follow:

This file definition for the line printer will be used
from the Emulator subsystem for #RJLIST output.

This command invokes the Emulator and defines the
Emulator files by default.

@ This command states that the IBM 3780 is to be emu-

\ lated. It assigns logical device 14 to the communica-
tions line and specifies EBCDIC as the linecode. The
console operator will be prompted to dial 123-4567
at the appropriate time.
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The #RJIN command provides the signon sequence
for the host computer. The #RJEOD command com-
pletes the buffer and signals the Emulator to prompt
the console operator with the phone dial message.

The dial message is printed on the system console.
Before responding, the operator places the call, re-
ceives the carrier tone, and presses the DATA button.
Then he types YES, thus completing the dialing
sequence.

This command transmits the FORTRAN program to
the remote processor from an HP 3000 disc file named
IBMF3. The input is in ASCII format but the Emu-
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lator automatically converts it to EBCDIC for trans-
mission.

The program uses the FORTGCLG IBM subsystem.
It also uses the standard JCL provided by the host ex-
cept that logical devices 3 and 7 are respecified for
special forms. The STP3 file equations, shown in the
program listing in Figure 4-1, replace the standard
JCL. However, because the JCL provided by the host
is installation dependent, the STP3 file equations may
differ for each IBM host system.

The #RJOUT allows the HASP system to transmit
the number it has assigned to this job, J116 on the
host system. At this point, the job has been sub-
mitted through the HASP subsystem, it has been
spooled on the host input spooling device, the JCL
library procedure has been added to the job, and the
standard JCL definitions for devices 3 and 7 have
been replaced by the //STP3 file equations in the
FORTRAN program.

This command requests the status of J116. The host
response indicates the job is active, awaiting execu-
tion. This means that all the required system resources
are available for its execution and that the JCL is
satisfactory. The job is queued by priority to await
CPU execution.

This command requests that the host system display
the status of files associated with the job. The re-
sponse indicates the job has executed, its output has
been spooled, and the data sets are now available to
HASP for output to the physical device. The response
shows that output is assigned to the special forms
specified in the FORTRAN STP3 file equations, as
well as to the standard printer output device (device 6).

This command configures the HASP printer for spe-
cial form, C333. HASP can now transmit any pending
data sets that require this special form (in this case,
one data set).

This command signals HASP to transmit the first data
set. It also specifies a FORMSMSG for the HP 3000
spooler. The form assigned on the HP 3000, C345, is
independent of the form designated on the IBM host.

4-16
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At this point the first data set has been transferred to
a 3000 spool file. The first message to the system con-
sole states which form is required for the output. It
is followed by a prompt asking if the form is available.
The second prompt asks whether the form is properly
aligned on the line printer. After the system operator
responds Y to the questions, the output is printed in
the format: HASP banner, output data, HASP banner.
Note that the actual printing of spooled output is
handled by the MPE Spooler subsystem, not by the
Emulator. The two are independent.

This command reconfigures the HASP printer for
standard output file(s).

This command signals HASP to transmit the second
data set.

The second data set has been transferred to a 3000
spool file. However, in this case, the operator defers
printing until a later time by responding No to the
request for output device assignment. This changes
the priority of the spool file to 0.

This command configures the HASP printer for spe-
cial form, C777. Now HASP can transmit any data
sets that require this form (in this case, one data set).

This command signals HASP to transmit the third
data set. It also specifies a FORMSMSG for the HP
3000 spooler. The form assigned on the HP 3000,
C1778, is independent of the form designated on the
IBM host.

At this point, the third, and last, data set has been
transferred to a 3000 spool file. The 3000 system
prompts the console operator for the special form,
C778, and asks whether it is aligned on the line
printer. After the operator responds Y, the output is
printed.

Finally, in order to retrieve the output destined for
the standard form (the output that was deferred ear-
lier), the console operator alters the file’s priority and
replies to the subsequent prompt for device assign-
ment.

™
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//G5D¥2769 JOB '646% 4T74427', 'BRAWN', CLASS=R
//7*% MEL BRAUN, BLDG 531, EXT 2767
7/ EXEC FORTGCLG '
//STP1«.SYSIN DD *
C
C OnNTPIT TO THE FIRST FORM
c
DO 54 I=1,5
58 URITE (6.97%2)1,1,1,1
923 FORMAT (218,19¥%, '0UTPUT TO FIRST FORM',17V,21%)

Q

DO 122 I=1,5

DO 162 J=111111,111111A3,111111

K=Jd=111111
122 WPITE (6,1027) Ko KoKo Ko Ko Ko ML Ko Ko Ko Ko Ko Ko Ko Ko Ko Ko Ky Kb K
122 FORMAT (1H,2216)

DO 154 I=1,5
15@¢ W2ITE (5,9272)1,1,1,1

C ouT=uT TO A SECOND FOTM
c
DO 227 I=1,5
207 WRITE (7,121%)1,1,1,1
1219 FORMAT (2I8,10%, '0UT=1T TO FOPM NITMBER TV0',172X,218)

DO 3723 1I=1,16%
322 WRITE (7,1083351,5,1,1,1,151,151,151
1230 FORMAT (13119)

DO 427 I=1.,5
427 WRITE (7,1010)

C ONTPHT TO A THIRD FORM
C
DO 542 I=1,5
52¢ WRITE (3,17242)51,1,1,1
1349 FORNMAT (218, 18Y, *JUT=UT TO THIRD FORM',13X,2I1%)

DO 673 1=1,14%
672 WRITE (3,1A3031,1,1,1,1,151,1,1,51

c
DO 794 1=1,5
729 WRITE (3,1746)1,1,1,1
c
STOP
END
/%
//STP3.FTA3FAMB1 DD SYSONUIT=(C,,C333),
7/ DCR=("ECFM=UA,BLKXRIZE=133,LPECL=133)
//STP3.FTE7FBA1 DD SYSOUT=(C,,C777). These STP3 file equations specify
Vo4 DCR=(RECFM=1IA,BLKSIZE=133,LPECL=133) special forms C333 and C777.
7/

Figure 4-1. A Sample FORTRAN Program That Uses Multiple Forms
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INTERPRETING MESSAGES

SECTION

V

The HP 2780/3780 Emulator issues two types of messages:
o Informational messages.
o Error messages.

The informational messages are those which are normally
issued at the start and end of an Emulator job or session (for
example, END OF SUBSYSTEM). The error messages are
issued only when something goes wrong (for example, ****
LIST FILE ERROR: 2,34).

The Emulator displays the messages either on the job list-
ing device (batch job) or on your terminal (interactive
session).

This section presents all of the messages and describes
their formats, their probable causes, and what you should
do in response to them.

5-1 START MESSAGE

When an :RJE command is executed, the Emulator issues
the following message:

HP30130x.yy.zz(CSx.yy.zz)RJE/3000 date, time
where

X

is an alphabetic character specifying what versions of the
HP 2780/3780 Emulator and CS are being used.

yy
is a pair of digits specifying the version’s update level.

ZZ
is a pair of digits specifying the version’s fix level.

date

is an alphanumeric character string specifying the day of
the week and the date of the particular job/session (for
example: THU, MAY 27, 1976).

time
is an alphanumeric character string specifying the

starting time of the particular job/session (for example:
7:45 AM).

After the start message is issued, the Emulator reads the
first Emulator command (batch job) or displays a # on your
terminal to prompt you for the first Emulator command
(interactive session).

5-1

5-2. FILE SYSTEM ERRORS

Messages issued as the result of file system errors indicate
that the Emulator could not open, close, read from, or write
into a file using the MPE File System. A file system error
always causes a batch job to terminate. In an interactive
session, after issuing the error message the Emulator
displays a # on your terminal to prompt you for the next
Emulator command.

5-3. ERROR MESSAGES

The formats of the file system error messages are as
follows:

**+* COMMAND FILE ERROR: x,yy

kskokk

INPUT FILE ERROR: x,yy

sakokok

LIST FILE ERROR: x,yy

sokskok

PUNCH FILE ERROR: x,yy

Heokokok

OUT FILE ERROR: x,yy
*#xx SOURCE FILE ERROR: x,yy

where

X
is a digit specifying the type of error, as follows:

0 = FOPEN error (file could not be opened)
1 = FCLOSE error (file could not be closed)

2 = FREAD or FWRITE error (file could not be read
from or written into)

3 = ran out of file space

yy

is a two-digit error code returned by the MPE FCHECK
procedure.

5-4. PROBABLE CAUSES
Error codes 0, 1, and 2 are caused by a variety of conditions,
of which some typical examples are:

e The specified file (or the device containing the file) is
currently being used by someone else or is not connected
on-line to the computer.
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e You violated the security restrictions associated with
the file.

e You accidentally specified the name of a non-existent
file.

Error code 3 is associated only with the LIST, PUNCH, and
OUT files. It indicates that the specified file was not large
enough to accommodate all of the output data set.

5-5. RECOVERY PROCEDURES

For error codes 0, 1, and 2, look up the two-digit error code
(yy) in the table of error codes presented in connection with
the FCHECK procedure in the MPE Intrinsics reference
manual. This gives you a specific diagnosis of the problem.

Correct the situation and then resubmit the job or proceed
with the session.

For error code 3, redefine the file with larger limits and
then resubmit the job or proceed with the session.
Depending upon the remote computer system with which
you are communicating, the output data set may or may not
be recoverable.

5-6. LINE ERRORS

Messages issued as the result of line errors indicate that
the communications link could not be established or you
tried to perform on-line input/output without having
established the communications link. A line error always
causes a batch job to terminate. In an interactive session,
after issuing the error message the Emulator displays a #
on your terminal to prompt you for the next Emulator
command.

5-7. ERROR MESSAGE
The format of the line error message is as follows:

*#x% LINE ERROR: x

30130C

where

x
is a digit specifying the type of error, as follows:

0= Line not yet established.

Table 5-1 shows the most frequent user line errors, their
probable causes and recovery actions.

5-8. COMMUNICATIONS SYSTEM (CS)

ERROR CODES
The format of the input/output error message is as follows:
**k4% CS ERROR: x, yyy, zz

where

X
is a digit specifying the type of error, as follows:

0 = Line open error
1 = Line read error
2 = Line write error

yyy
is a number specifying the CS irrecoverable error code, as
shown in Table 5-2.

ZZ

is a number specifying the CS recoverable error code
returned from the SSLC driver, as shown in Table 5-3 (zz
is a function of the yyy error code and may not appear).

Table 5-2 contains the CS irrecoverable error codes while
table 5-3 contains the CS recoverable error codes. An error
is irrecoverable when the system is unable to recover from
the error and it is up to the user to take corrective action.

Table 5-1. Common User Line Errors

Message Probable Cause

Recovery Procedure

*#xk CS ERR 0, 12

You used an erroneous logical device Job:
number or device class name.

Correct the #RJLINE command
and resubmit the job.

Session: Enter a correct #RJLINE

*** CS ERR 0, 13

command.
**+% CS ERR 0, 11 Another user has the line, or the line Job: Resubmit when the line be-
or is unavailable for some other reason comes available.

Session: Terminate and then restart the
Emulator when the line be-
comes available.

“x* LINE ERRORO

You tried to perform on-line I/0
(#RJIN, #RJOUT, #RJLIST, or
#RJPUNCH) before issuing an
#RJLINE command.

Job: Add an #RJLINE command to
your deck and resubmit the job.
Session: Issue an #RJLINE command and

then proceed with the session.
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The system can recover from a recoverable error and no
action is required by the user; a recoverable error code may
follow an irrecoverable error code to inform the user of the
error. The more frequent I/O errors, their causes and
recovery actions are described in Table 5-4. Frequent deck
set-up errors are listed in Table 5-5.

5-9. PROCEDURE ERROR

Messages issued as the result of a procedure error indicate
that something was wrong with a procedure that you
specified in an Emulator command. A procedure error
always causes a batch job to be terminated. In an
interactive session, after issuing the error message the

Interpreting Messages

Emulator displays # on your terminal to prompt you for the
next Emulator command.

5-10 ERROR MESSAGE

The format of a procedure error message is:
*#*x* PROCEDURE ERROR: xx

where

XX

is a two-digit error code. This code is described in the
Loader Errors table under MPE Diagnostic Messages in
the MPE Intrinsics Reference Manual.

Table 5-2. CS Irrecoverable Error Codes Used With The Emulator

101 Nonresponding Synchronous Single Line Con-
troller (SSLC).

102 SIO transfer error.

103 Modem became not ready.

104 Carrier loss occurred on modem.

105 SIO timing error (data overrun).

151 Connect timeout occurred.

153 Remote station rejected the connection.

154 Power failure occurred.

155 Local timeout occurred.

Code . Code .
(Decimal) Meaning (Decimal) Meaning
0 Request completed successfully. 156 An internal error was detected by the CS
6 Invalid driver name. driver.
7 Driver not in system. 157 Remote protocol error occurred.
8 Driver not compatible with line’s attributes. 158 Remote station sent shutdown sequence and
9 This line not configured to change drivers. disconnected.
10 Undefined line. 159 Remote sent shutdown sequence and discon-
11 Line not available. nected before the last I/O request was issued.
12 Not CS line.
13 CS line in use. 160 An internal error was detected by MPE.
14 ID sequence length greater than 16 characters. 201 Current I/O operation aborted.
15 Buffer size greater than 4096 words. 202 Invalid Emulator request was detected by CS
driver.
17 Phone number length greater than 20 char- 203 Remote not ready to receive (remote sent a
acters. NAK sequence in response to local line bid).
18 Character in phone number was not numeric 204 Remote rejected the line bid.
or a hyphen. 205 Remote primary station bid for the line while
19 Local mode not compatible with line type. local station was also bidding.
24 Could not open trace file. 206 Remote has requested to send (an RVI sequence
25 Trace file record size was too small. was received).
26 User does not have CS capability. 207 Retry count exhausted.
28 No line specified. 208 Unexpected text was received.
31 Insufficient memory space. 209 Receive timeout occurred while waiting for
text from the remote station.
48 No virtual memory available for trace and/or 210 Remote sent end-of-tansmission.
buffering. 211 Remote sent end-of-transmission sequence and
53 1/O error on trace file. disconnected before the last I/O request was
57 Operator responded “no” to a dial message. issued.
58 No phonelist for dial attempt. 212 During execution of a conversational write

with the output buffer specified or the input
buffer, the remote station requested a resend
of the output buffer but its contents had been
modified while receiving from the remote.

213 Remote sent an ACK sequence in response to
local acknowledgment.

214 Remote sent a NAK sequence in response to
local acknowledgement.

215 Remote sent an RVI sequence in response to
local acknowledgment.

217 Line bid timeout occurred while waiting for

the remote system’s line bid.
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Table 5-3. CS Recoverable Error Codes Used With The Emulator
Code . Code ]
(Decimal) Meaning (Decimal) Meaning

0 No recoverable error occurred. 9 Received enquiry character after sending text.

1 Invalid ID sequence received. 10 Remote requested a resend of local’s last re-

2 Received unintelligible sequence. sponse.

3 Block check character error. 11 Remote requested a resend of last text.

4 Remote did not respond to text. 12 Received end-of-transmission character while

5 Received incorrect acknowledgment. line was in control state.

6 Remote attempted to bid for the line. 13 Received text overflow.

7 No response to line bid. 14 Data overrun occurred on SIO multiplexer.

8 ?eeielved unintelligible sequence after sending 15 Data transfer error occurred on SIO multiplexer.

xt.
Table 5-4. Common CS Line Errors
Message What Happened Probable Cause Recovery Procedure
**x* CS ERR 1, 57 You (or the computer oper- The remote site’s tele- Terminate the session and
or ator) entered NO in re- phone was busy or did not try again later.
*+#4% CS ERR 2, 57 sponse to the DIAL REQD answer.
message.

or

4% CS ERR 1, 101

CS ERR 2, 101

The Synchronous Single
Line Controller failed to
respond to an I/O instruc-
tion.

Something may be wrong
with the Synchronous
Single Line Controller.

Reissue the particular
Emulator command. If the
same error occurs, call the
nearest HP Sales and Ser-
vice Office.

*#*+ CS ERR 1, 102

A timing or parity error

Something may be wrong

Reissue the particular

or

**** CS ERR 2, 103

(CC) signal from the MO-
DEM has changed from
“set” to “clear” (i.e., the
communications link has
been terminated).

have terminated the com-
munications link because
you accidntally specified
the wrong transmission
code in the #RJLINE com-
mand.

or occurred in the HP 3000 in the SIO bus. Emulator command. If the
*¥*** CS ERR 2, 102 SIO bus. same error occurs, call the
or nearest HP Sales and Ser-
**+4x CSERR 1, 105 vice Office.
or
**x* CS ERR 2, 105
**++* CSERR 1, 103 The “Data Set Ready” The remote processor may Correct the LINECODE=

parameter in the
# RJLINE command and
reissue the command.

The remote processor may
have terminated the com-
munications link because
you did not adhere to its
log-on conventions.

Correct the log-on card (or
the #RJIN command that
sends it) and restart the
session.
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Table 5-4. Common CS Line Errors (Continued)

Interpreting Messages

Message

What Happened

Probable Cause

Recovery Procedure

If you were entering an in-
put data set through an in-
teractive terminal, the re-
mote processor may have
timed-out (and terminated
the communications link)
because you were not en-
tering the data fast
enough.

Restart the session and
enter the data faster this
time.

The remote processor may
have shut down in the
middle of your job.

Call the operator at the
remote site and find out
what their problem is.

The telephone connection
may be bad.

Switched:

Restart the session and
re-dial.

Private:

Run a job that has worked
okay in the past. If it fails
also, call the nearest HP
Sales and Service Office.

If it runs okay, something
is wrong with the data
your most recent job was
transmitting.

*** CS ERR 1, 153
or

**** CS ERR 2, 153
or

**** CS ERR 2, 203
or

*#x* CS ERR 2, 204

A NAK or EOT or DLE/
EOT was received in re-
sponse to your line bid
(i.e., in response to the
ENQ generated by an
#RJIN command).

The remote processor re-
quires a terminal ID and
you either supplied an
erroneous one or none at
all.

Correct theID= parameter
in the #RJLINE com-
mand and then re-issue
the #RJLINE command.

The remote processor cur-
rently does not want to
receive input.

Terminate the session and
try again at a later time.

or

Terminate the session and
call the operator at the re-
mote site to find out what
their problem is.

**+* CS ERR 1, 158
or
*** CS ERR 2, 158

A DLE/EQT sequence was
received.

A DLE/EQOT sequence al-
ways indicates that the re-
mote processor is termin-

ating the communications
link.

You may have set up your
input deck incorrectly.
Some common errors of

this sort are shown in
Table 5-5.

Examine your input deck
for the errors shown in
Table 5-5.

If you find errors, correct
them and restart the ses-
sion.
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Table 5-4. Common CS Line Errors (Continued)
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Message

What Happened

Probable Cause

Recovery Procedure

If your deck seems to be
correct, call the operator
at the remote site and find
out what their problem is.

Note: Some RJE systems
use DLE/EOT as a job ter-
minator after trans-
mitting the last available
output. If you were receiv-
ing output when the mes-
sage was issued and if
this is a characteristic of
the RJE system with
which you are communi-
cating, ignore the mes-
sage. This message may
be inhibited by supplying
the XEND parameter of
#RJLINE.

*¥** CS ERR 1, 201
or
*¥¥% CS ERR 2, 201

The operator of your HP
3000 Computer System
entered an ABORTIO
command for your Syn-
chronous Single Line Con-
troller through the opera-
tor’s console.

Only your computer op-
erator knows for sure.

Ask your computer opera-
tor.

**** CS ERR 1, 209

Receive Continue Time-
Out. After the remote pro-
cessor began transmitting
output, a period of inac-
tivity occurred in which
no data was received with-
in the allowed time (20
seconds).

Some RJE systems ter-
minate the final output
transmission by letting
the other end of the line
time-out.

Check the output that you
received. If it seems to be
all there, ignore the error
the error message.

The EOT terminating the Check the output that you

final output data set may received. If it seems to be

have been garbled. all there, ignore the error
message.

Something may have hap- Check the output that you

pened to interrupt the
transmission in the mid-
dle of a data set.

received. If the time-out
occurred in the middle of
a data set, issue an
#RJEOD command and
then re-issue the particu-
lar Emulator output
command.

***+* CS ERR 1, 217

Line Bid Time-Out. The
remote processor did not
bid for the line within the
allowed time (3 minutes or
the specified WAIT=
time).

The remote processor cur-
rently has no output ready
to send.

Try again at a later time.
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Table 5-4. Common CS Line Errors (Continued)

Interpreting Messages

Message

What Happened

Probable Cause

Recovery Procedure

**** CS ERR 2, 205

If your HP 3000 is a sec-
ondary station, this means
that an ENQ was received
in response to your line bid
(i.e., in response to the
ENQ generated by a
#RJIN command).

The remote processor
want to transmit some-
thing.

Issue an #RJOUT com-
mand to find out what the
remote processor wants to
transmit.

**3k CS ERR 2, 206

An RVI was received
while transmitting data.

The remote processor has
a high priority message
to transmit.

Issue an #RJOUT com-
mand to find out what the
remote processor wants to
transmit.

**xk CS ERR 2, 207, 2

A NAK was received
in response to a transmis-
sion block on 16 succes-
sive tries.

You may accidentally be
generating bisynch con-
trol codes in your data
(this could result from
mispunched data or from
transmitting binary data
in the non-transparent
mode).

If you are transmitting
binary data, make sure
you specified XPARENT=
YES in your #RJIN com-

mand.

If you are transmitting
ASCII or EBCDIC data,
check the data for mis-
punched characters (to the
extent that it is practical
to do s0).

The communications line
may be bad, causing ir-
recoverable parity errors.

Switched:
Restart the session and re-
dial.

Private:

Run a job that has worked
in the past. If it fails, call
the nearest HP Sales and
Service Office.

If it runs, something is
wrong with the data your
most recent job was trans-
mitting.

There may be a hardware
or software malfunction
at either end of the line.

Call the nearest HP Sales
and Service Office.

**x+ CS ERR 2, 207, 4

Response Time-Out. The
remote processor did not
respond within 16 tries
(48 seconds) when the
Emulator transmitted an
enquiry or data block.

You may have accidental-
ly specified the wrong
transmission code.

Correct the LINECODE=
parameter in  your
#RJLINE command and
re-issue the #RJLINE
command.

You and the remote pro-
cessor may both be pri-
mary stations and both be
trying to transmitdata as
the first i/O operation.

Call the operator at the re-
mote site and get co-
ordinated.
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Table 5-4. Common CS Line Errors (Continued)
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Message

What Happened

Probable Cause

Recovery Procedure

The communications line
may be bad or there may
be a hardware or software
malfunction at either end
of the line.

Switched:

Restart the session and re-
dial.

If the same error occurs,
call the remote site and
find out if they are having
problems.

If all is okay at the remote
site, call the nearest HP
Sales and Service Office.

Private:

Call the remote site and
find out if they are having
problems. If all is okay at
the remote site, call the
nearest HP Sales and Ser-
vice Office.

**+% CS ERR 2, 210

An EOT was received
while transmitting data.

The remote processor for
some reason is not able to
continue. This may, but
does not necessarily, indi-
cate that the communica-
tions link has been ter-
minated.

If the communications
link is still present, re-
try the #RJIN command.

If the communications
link was terminated, try
to re-establish it. If it can
successfully be re-estab-
lished, retry the #RJIN
command.

If the communications
link cannot be re-estab-
lished or if the #RJIN
command continues to
fail, call the operator at
the remote site and find
out what their problem is.
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Table 5-5. Common Deck Set-Up Errors

Interpreting Messages

Error

Probable Message
(CS Error Message #)

Wrong LINECODE= specified in #RJJLINE command.

103 or 207, 4

Wrong emulator type specified in #RJLINE command.

207, 2 or 207, 4 (transmitting)
158 (receiving)

It is also possible that no mes-
sage will be issued but that the
output will be garbled.

COMPRESS=NO (3780) or TRUNCATE=NO not specified in the #RJIN
command when the remote processor require uncompressed or untruncated
input (e.g., during log-on).

158 or 103

XPARENT=YES not specified in the #RJIN command when transmitting

binary data. The same error condition can arise from mispunched ASCII or
EBCDIC data.

207, 4 or 207, 2

Forgot to log-on to the remote system when log-on is required.

158 or 103

More than one user trying to log-on with the same ID (i.e., the same ID=
parameter in the #RJLINE command or the same ID in the remote sys-
tem’s log-on procedure). The applicability of this condition is dependent upon
the characteristics of the remote system with which you are communi-

103

cating.

5-11. PROBABLE CAUSES

Either the Emulator could not find the specified procedure
or something was wrong with the procedure.

5-12. RECOVERY PROCEDURES

Make sure that the procedure name which you used is
correct, that you are referencing the proper library, and
that the procedure actually exists. If that does not solve the
problem, examine the procedure itself and correct it.

5-13. ROUTING ERRORS

Messages issued as the result of routine errors indicate that
a routed punched output data set was received when it was
not expected (i.e., when a #RJLIST command was being
executed) or a routed list output data set wasreceived when
it was not expected (i.e., when an #RJPUNCH command
was being executed). The command which was being
executed when the error occurred is terminated. In an
interactive session, after issuing the error message the
Emulator displays a # on your terminal to prompt you for
the next Emulator command. In a batch job, processing
continues only if the next Emulator command is a different
type of output command than the one which was just
terminated. If the next command is #RJIN, #RJLINE,
#RJEOD, or #RJEND the job is terminated; if the next
command is the same type of output command which was

Jjust terminated, then the routing error still exists and the
next command beyond that will be examined before
deciding whether or not the job should be terminated.

5-14. ERROR MESSAGE
The format of a routing error message is:
**** ROUTING ERROR: x

where

X
is a digit specifying the type of error, as follows:

0 = Routed list output data set was received when it
was not expected.

1 = Routed punched output data set was received when
it was not expected.

5-15. PROBABLE CAUSES

You used an #RJLIST or #RJPUNCH command when you
should have used #RJOUT.

5-16. RECOVERY PROCEDURES

In an interactive session, issue an #RJOUT command.
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In abatchjob, if the job was terminated add the appropriate
output command(s) to your deck and resubmit the job.
Depending upon the remote computer system with which
you are communicating, the output data set may or may not
be recoverable. If, due to the structure of your job deck, the
job was not terminated, make sure that you received all
expected output. If you did not receive all expected output,
be sure to include the appropriate output command(s) in
your next job deck to retrieve the outstanding output.

5-17. COMMAND ERRORS

Messages issued as the result of command errors indicate
that something was wrong with an Emulator command (for
example, the command was totally unrecognizable or it
contained syntax errors). A command error always
terminates a batch job. In an interactive session, after
issuing the error message the Emulator displays a # on
your terminal to prompt you for the next Emulator
command.
5-18. ERROR MESSAGES
The formats of the command error messages are:
**** COMMAND ERROR: x
**##%* SYNTAX ERROR: y,z
where

X
is a digit specifying the type of error, as follows:

0 = Invalid command (the command was totally
unrecognizable).

1 = Command too long.

2 = Too many parameters.

y
is a digit specifying the type of error, as follows:

0 = Invalid keyword.
1 = Duplicate keyword.
2 = Invalid command construction.
3 = Invalid parameter.
4 = Invalid numeric parameter.
5 = Required parameter missing.
z
is a digit specifying the number of the erroneous

parameter, such as 3 meaning that the third parameter
is in error.

5-10
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Note: When issuing the **** SYNTAX
ERROR: y, z error message, the Emulator
always counts leading, but not trailing,
non-keyword parameters regardless of
whether they were supplied or omitted.
This means that if one or more of the
non-keyword parameters are omitted,
the parameter pointer (z) includes the
omitted non-keyword parameters and
you must adjust the pointer mentally in
order to locate the erroneous parameter.
For example, if you supplied an #RJOUT
command which does not contain the
output file reference and count
parameters, the parameter pointer in a
*¥*x¥x SYNTAX ERROR:y, z error
message is two greater than what you
might otherwise expect. In such a case, if
the second supplied keyword parameter
is in error, z would be four instead of the
expected two.

5-19. PROBABLE CAUSES
You made an error in coding, keypunching, or entering the
particular command.

5-20. RECOVERY PROCEDURES
For a batch job, correct the erroneous command and
resubmit the job.

In an interactive session, correct the erroneous command
and re-enter it.

5-21. RIN ERRORS

Messages issued as the result of a RIN error indicate that
an invalid resource identification number (RIN) or an
invalid RIN password was used. A RIN error always causes
a batch job to be terminated. In an interactive session, after
issuing the error message the Emulator displays a # on
your terminal to prompt you for the next Emulator
command.

5-22. ERROR MESSAGE
The format of a RIN error message is:
**** RIN ERROR: 0
5-23. PROBABLE CAUSES
You used an illegal RIN or RIN password.
5-24. RECOVERY PROCEDURES

For a batch job, correct the RIN or RIN password and
then resubmit the job.

In an interactive session, correct the RIN or RIN
password and then re-enter the command.



IBM 2780/3780 COMPARISON

Table A-1 summarizes the features of the IBM 2780 Data Transmission Terminal and the IBM 3780 Data Communication
Terminal. The information is presented in such a way that you can either reference specific information for one of the two
terminals or compare the capabilities of one terminal against the other.

Al



IBM 278043780 Comparison

Table A-1. IBM 2780/3780 Comparison
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FEATURE

IBM 2780

1BM 3780

Peripheral Devices

400 cpm card reader.
3565 cpm card punch (optional).
300 lpm line printer (optional).

600 cpm card reader.
359 cpm card punch (optional).
425 lpm line printer.

Half/Full Duplex Protocol

Half duplex only.

Half duplex only.

Permissible Communications Net-
works

Point-to-Point (leased or switched).
Multipoint (2- or 4-wire).

Point-to-Point (leased or switched).
Multipoint (2- or 4-wire).

Permissible Transmission Codes

ASCII (non-transparent mode only).
EBCDIC (transparent or non-trans-
parent modes).

Six-bit transcode.

ASCII (non-transparent mode only).
EBCDIC (transparent or non-trans-
parent modes).

Error Checking

ASCII: 0Odd parity VRC and
8-bit LRC.
EBCDIC: 16-bit CRC.

Six-bit transcode: 12-bit CRC.

ASCII: Odd parity VRC and
8-bit LRC.
EBCDIC: 16-bit CRC.

Permissible Transmission Rates

1200, 2000, 2400, 4800 bps.

1200, 1800, 2400, 3600, 4800,
7200 bps.

Buffer(s) One 400-byte buffer used for either Two 512-byte buffers used simul-
input or output. taneously for input and output.

Accept  Horizontal Tabulation YES (optional). YES.

Codes?

Accept Vertical Forms Control YES. YES.

Codes?

Transmit and Receive in Trans-
parent Mode?

YES (optional; applies only to
EBCDIC mode).

YES (optional; applies only to
EBCDIC mode).

Short-Record Truncation?

YES (user must supply EM con-
trol characters in the data).

YES (done automatically; user does
not need to supply EM or IRS con-
trol characters in the data).

Blank Compression?

NO.

YES (done automatically; user does
not need to supply any special
characters in the data).

Maximum Blocking Factor

2 (optionally 7).

Non-Transparent Mode: 255
Transparent Mode: 1 (optionally 6).

Generate  WACK and TTD Se- NO. YES.

quences When Temporarily Unable

to Transmit or Receive?

Intermediate Block  Terminator ASCII: US BCC ASCII: RS (no BCC)
Character EBCDIC: IUS BCC EBCDIC: IRS (no BCC)

Six-bit transcode: ITB BCC

Receive Mode: Will accept IUS BCC.

Recognize WACK?

YES (receive mode only).

YES.

Component Select Codes (Point-to-

Point Only)

ESC followed by any carriage con-
trol code specifies printer.

ESC 4 specifies punch.

DC1 specifies printer,
DC2 or DC3 specifies punch.

SOH at Start of Received Text

Treated as an STX.

Not recognized.
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MODEM OPTIONS

Tables B-1 through B-6 present the Bell System options for MODEMs which can be used with the HP 2780/3780 Emulator.
Wherever possible, recommendations for which option to choose are also shown.

Modems normally used for full-duplex operation are models 201B, 2084, and 209A.

Models normally used for half-duplex operation are 2014, 201C, and 208B.

When ordering a modem, it is customary to specify that it provide continuous carrier and continuous request-to-send.

Type of MODEM:

Type of Line:

(‘ " Transmission Rate:

Bell System Type 201A3 Data Set.
Public Telephone Network (Switched).

2000 bits-per-second.

Table B-1. 201A3 Options and Recommendations

OPTION NUMBER DESCRIPTION RECOMMENDATION
@ Al EIA interface, .
' A2 Contact interface. Al (required)
B3 With alternate voice. B3
B4 Without alternate voice.
C5 With new sync. .
C6 Without new sync. C6 (required)
D7 Half duplex (2-wire). D7
e? D8 Full duplex (4-wire).
E9 4-wire continuous carrier. o
E10 4-wire carrier controlled by REQUEST TO SEND.

*If option B3 is selected and automatic answering is to be used, the automatic answering capability is normally
provided as a key-controlled function. If you want the automatic answer to be permanently wired, then state so in
the Remarks column on the Bell System order form.

**If option D7 is selected, the E options have no meaning and should be ignored.
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Type of MODEM:
Type of Line:

Transmission Rate:

Bell System Type 201B3 Data Set.
Private Leased Line.

2400 bits-per-second.

Table B-2. 201B3 Options and Recommendations

30130C

M

OPTION NUMBER DESCRIPTION RECOMMENDATION )
Al EIA interface. .
A2 Contact interface. Al (required)
B3 With alternate voice. B3
B4 Without alternate voice.
C5 With new sync. .
C6 Without new sync. C6 (required) /m
D7 Half duplex (2-wire). D8
D8 Full duplex (4-wire).
E9 4-wire continuous carrier. Eg
E10 4-wire carrier controlied by REQUEST TO SEND.

*If option B3 is selected and automatic answering is to be used, the automatic answering capability is normally )

provided as a key-controlled function. If you want the automatic answer to be permanently wired, then state so in
the Remarks column on the Bell System order form.

**f option D7 is selected, the E options have no meaning and should be ignored.
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Type of MODEM: Bell System Type 201C Data Set (also called DATAPHONE 2400).
Type of Line: Public Telephone Network (Switched) or Private Leased Line.

Transmission Rate: 2400 bits-per-second.

Table B-3. 201C Options and Recommendations

% OPTION NUMBER DESCRIPTION RECOMMENDATION
Al Transmitter internally timed. .
A2 Transmitter externally timed. Al (required)
B3 Without 801 Automatic Calling Unit. B3
B4 With 801 Automatic Calling Unit.
C5 EIA interface. .
w C6 Contact intertace. C5 (required)
D7 Without automatic answer, D8
D8 With automatic answer.
E9 Automatic answer permanently wired. Either #
E10 Automatic answer key-controlled. rer
( *If option D7 is selected, the E options have no meaning and should be ignored.
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Type of MODEM: Bell System Type 208A Data Set (also called DATAPHONE 4800).
Type of Line: Private Leased Line.

Transmission Rate: 4800 bits-per-second.

Table B-4. 208A Options and Recommendations

OPTION NUMBER DESCRIPTION RECOMMENDATION
Al Transmitter internally timed. .
A2 Transmitter externally timed. Al (required)
B3 Continuous carrier. B3
B4 Switched carrier.
C5 Switched REQUEST TO SEND. 6
Cé Continuous REQUEST TO SEND.
D7 One second holdover used. D7
D8 One second holdover not used.
E9 With new sync. .
E10 Without new sync. E10 (required)
F11 CC ON when analog loop is present. F1i
F12 CC OFF when analog loop is present.

B4
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Type of MODEM: Bell System Type 208B Data Set (also called DATAPHONE 4800).
Type of Line: Public Telephone Network (Switched).

Transmission Rate: 4800 bits-per-second.

Table B-5. 208B Options and Recommendations

OPTION NUMBER DESCRIPTION RECOMMENDATION
Al Transmitter internally timed. .
A2 Transmitter externally timed. Al (required)
B3 Without 801 Automatic Calling Unit. B3
B4 With 801 Automatic Calling Unit
C5 CC OFF when analog loop is present. c6
Cé6 CC ON when analog loop is present.
D7 Without automatic answer. D8
D8 With automatic answer.
E9 Desk mounting. .
E10 Rack or cabinet mounting. Either
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Modem Options

Type of MODEM:
Type of Line:
Transmission Rate:

Description of

Bell System Type 209A Data Set (also called DATAPHONE 9600).

30130C

Private Leased Line (3002 type four-wire) with D1-type conditioning (no C-type conditioning).

9600 bits-per-second.

Application: Point-to-Point 9600 bps operation.
Table B-6. 209A Options and Recommendations
OPTION NUMBER DESCRIPTION RECOMMENDATION
Al Transmitter Timing supplied by Data Set. Al uired
A2 Transmitter Timing supplied by Computer/Terminal. (required)
B3 Data Set Ready interface lead ON for Analog Loopback Mode.
B4 Data Set Ready interface lead OFF for Analog Loopback Mode. B4
C5 Transmitter Timing slaved by Receiver.
Cé Transmitter Timing not slaved by Receiver. ceé
D7 Elastic Store option enabled (IN). D
D8 Elastic Store option disabled (OUT). 8
E9 Continuous Carrier operation. E
E10 Switched Carrier operation. 4
F11 Switched Request-to-Send operation. "
F12 Continuous Request-to-Send operation. Fi2
Grounding:
Protective Ground to Signal Ground. AAto AB
With Alternate Voice .
Without Alternate Voice Either
The Data Set normally is supplied without a hand set.

Notes: *F11 and F12 are significant only if E10 is selected.

If the 209A Modem will be used in multiplexing applications, the options shown do not apply. In this case,
refer to Bell System Data Communications Technical Reference, Data Set 209A Interface Specifications
(Publication 41213) for additional information.




CHARACTER SET

Table C-1 presents all of the ASCII, EBCDIC, and Hollerith codes which the HP 2780/3780 Emulator can handle. Note
that if INCODE=BINARY or OUTCODE=BINARY is specified in an Emulator #RJIN, #RJOUT, #RJLIST, or
#RJPUNCH command, no conversion occurs; the Emulator merely passes along whatever bit patterns it receives from the
remote processor or from the specified input file.



Character Set

Table C-1. ASCII, EBCDIC, and Hollerith Codes

30130C

The table is sorted by character code, each code being represented by its decimal, octal, and hexadecimal

equivalent.

Each row of the table gives the ASCIlI and EBCDIC meaning of the character code, the ASCI|I<+®»EBCDIC

HOW TO USE THIS TABLE

conversion code, and the Hollerith representation (punched card code) for the ASCI| character.

The following examples describe several ways of using the table:

Example 1: Suppose you want to determine the ASCII code for the $ character. Scan down the ASCII graphic column
until you locate $, then look left on that row to find the character code — 36 (dec), 044 (oct), and 24 (hex). This is the
code used by an ASCII device (terminal, printer, computer, etc.) to represent the $ character. Its Hollerith punched card
code is 11-3-8.

Example 2: The character code 5B (hex) is the EBCDIC code for what character? Also, when 5B is converted to ASCII
(for example, by FCOPY with the EBCDICIN option), what is the octal character code? First, locate 5B in the hex
character code column and move right on that row to the EBCDIC graphic which is $. The next column to the right
gives the conversion to ASCII, 044. As a check, find 044 (oct) in the character code column, look right to the ASCII
graphic column and note that $ converted to EBCDIC is 133 (oct) which equals 5B (hex).

CHAR CODE ASCHI EBCDIC
to to

Dec Oct Hex %"‘:" €BCDIC | Hollerith %“""/ ASCII
it (Oct) PP 1 (Oct)

0 000 00 NuL | ooo | 120189 | nuL| ooo
1 001 01 SOH | oo1 1219 SOH | 001
2 002 02 sTx | o002 | 1229 sTx | 002
3 003 03 ETX | 003 | 1239 ETX | 003
4 004 04 eoT | o067 | 79 PF | 234
5 005 05 ENa | o055 | 0589 HT | on
6 006 06 Ack | o056 | 0689 Lc | 208
7 007 07 BEL | 057 | 0789 DEL | 177
8 010 08 BS 026 | 1169 227
9 o1 09 HT 005 | 1269 215
10 012 0A LF 045 | 059 sum| 216
11 03 08 vT 013 | 12389 vT | 013
12 014 oc FE 014 12-4.89 FE | 014
13 015 0D CR 015 12589 cR | 015
14 016 OE ) 016 12.6-89 so | oe
15 017 OF si 017 12.7.8.9 si | 017
16 020 10 DLE | 020 [ 12111189 | bLe| o020
17 021 oc1 | o021 1119 pct | 021
18 022 12 pc2 | 022 1129 pc2 | 022
19 023 13 pc3 | o023 1139 ™ | 023
20 024 14 oca | o074 | ase RES | 235
21 025 15 NAK | 075 | 589 NL | 208
22 02 16 syN | o062 | 29 Bs | o10
23 027 17 ETB | 046 | 069 i | 207
24 030 18 canN | o030 | 1189 CAN| 030
25 031 19 EM 031 11189 EM | 031
2% 032 1A sus | 077 789 cc | 222
27 033 1B EsC | 047 | 079 cut | 217
28 034 1C FS 034 11-4.89 IFs | o3a
29 035 1D GS 035 11589 1GS | 035
30 036 1E RS 036 11689 IRs | 036
31 037 1F uUs 037 11.7.89 us | 037
32 040 20 sp 100 Blank Ds | 200
33 041 21 ! 117 12.7.8 sos | 201
34 042 22 “ 177 78 Fs | 202
35 043 23 E 173 | 38 203
36 044 24 s 133 1138 BYP | 204
37 045 25 % 154 | 048 LF | 012
38 046 26 & 120 12 ETB | 027
39 047 27 ‘ 175 | 58 Esc | 033
40 050 28 ( 15 12.5.8 210
4 051 29 ) 135 | 1158 211
42 052 2A . 134 1148 sm | 212
43 053 28 + 16 | 1268 cu2 | 213
44 054 2 , 153 | 0-38 214
45 055 2D - 140 1 ENQ| 005
46 056 2E . 113 12.38 Ack | 006
47 057 2F / 141 01 BEL | 007

C-2

CHAR CODE ASCHI EBCDIC
to to
Dec Oct Hex CG"':" EBCDIC| Holterith %"'r'" ASCHI
s (Oet) PR | (Oct)
48 060 30 o 360 0 220
49 061 31 1 361 1 221
50 062 32 2 362 2 SYN | 026
51 063 33 3 363 3 223
52 064 34 4 364 4 PN | 224
53 065 35 5 365 5 RS | 225
54 066 36 6 366 6 uc | 226
55 067 37 7 367 7 EOT | 004
56 070 38 8 370 8 230
57 071 39 9 37 9 231
58 072 3A : 172 28 232
59 073 3B : 136 1168 cus | 233
60 074 3C < 114 12-4-8 DC4 | 024
61 075 3D - 176 68 NAK | 025
62 076 3E > 156 068 236
63 077 3F ? 157 078 sus | 032
64 100 40 @ 174 48 sp | o0ao
65 101 41 A 301 121 240
66 102 42 8 302 122 241
67 103 43 c 303 12:3 242
68 104 44 ) 304 124 243
69 105 45 £ 305 12:5 244
70 106 46 F 306 12:6 245
71 107 47 G 307 12.7 246
72 110 48 H 310 12.8 247
73 111 a9 I 311 129 250
74 112 4A J 321 14 ¢ | 133
75 113 4B K 322 12 . | os6
76 114 4c L 323 13 < | o7a
77 115 4D M 324 11-4 ¢ | os0
78 116 4E N 325 16 + | os3
79 117 4F o 326 116 1| o4
80 120 50 P 327 17 & | 046
81 121 51 a 330 118 251
82 122 52 R 331 19 252
83 123 53 s 342 0-2 253
84 124 64 T 343 03 254
85 125 55 U 344 04 2565
8 126 56 v 345 05 256
87 127 57 w 346 06 257
88 130 58 X 347 07 260
89 131 59 v 350 08 261
90 132 5A z 351 09 v 13s
91 133 5B | 12 1228 s | oaa
92 134 sC \ 340 0-2:8 » | os2
93 135 5D | 132 1128 ) | os1
94 136 5E A 137 178 . | o73
95 137 5F _ 155 058 2] 13e
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Table C-1. ASCII, EBCDIC, and Hollerith Codes (Continued)

? CHAR CODE ASCII EBCDIC CHAR CODE ASClI EBCDIC
o to to to

Dec Oct Hex ot | eactic | wotteritn | ™| asen Dec Oct Hex CG"'L/ egooic | Homerin | €7 | asen

Gph | " (0ct) Grh | (oct) P (Oct) Geh | ocn)
g6 140 60 ' 171 1-8 - 055 176 260 BO 130 121189 330
97 141 61 a 201 12-0-1 / 057 177 261 Bl 131 11-1-8 331
98 142 62 b 202 12-0-2 262 178 262 B2 142 11.0-29 332
99 143 63 c 203 12-0-3 263 179 263 B3 143 11-0-39 333
100 144 64 d 204 12-0-4 264 180 264 B4 144 11-0-4-9 334
101 145 65 e 205 1205 265 181 265 B85 145 11-0-5-9 335
102 146 66 f 206 12-0-6 266 182 266 B6 146 11-0-6-9 336
103 147 67 g 207 12-0-7 267 183 267 B7 147 11-0-79 337
104 150 68 h 210 12-0-8 270 184 270 B8 150 11-0-89 340
105 151 69 i 211 1209 27 185 271 B9 151 0-1-8 341
106 152 6A i 221 121141 H 174 186 272 BA 160 12110 342
107 153 6B 3 222 12-11-2 s 054 187 273 BB 161 12-11-0-19 343
108 154 6C | 223 12-11-3 % 045 188 274 BC 162 12-11-0-29 344
109 155 6D m 224 12114 J— 137 189 275 8D 163 12-11-0-39 345
110 156 6E n 225 12-11-5 > 076 190 276 BE 164 12-11-0-49 346
111 157 6F o 226 12-11-6 ? 077 191 277 BF 165 12-11-0-59 347
112 160 70 P 227 12-11-7 272 192 300 CoO 166 12-11-0-69 { 173
113 161 7n q 230 12-11-8 273 193 301 Cc1 167 12-110-79 A 101
114 162 72 r 231 12-119 274 194 302 C2 170 12-11-0-89 B 102
115 163 73 s 242 11-0-2 275 195 303 Cc3 200 12-0-1-8 C 103
116 164 74 t 243 11-0-3 276 196 304 ca 212 12-0-2-8 D 104
117 165 75 u 244 1104 277 197 305 C5 213 12-0-3-8 E 105
118 166 76 v 245 1105 300 198 306 C6 214 120-4-8 F 106
119 167 77 w 246 11-0-6 301 199 307 C7 215 12-0-5-8 G 107
120 170 78 x 247 11-0-7 302 200 310 c8 216 12-0-6-8 H 110
121 1N 79 y 250 11-0-8 ' 140 201 311 c9 217 12-0-7-8 | 1M
122 172 7A 2z 251 11-0-9 : 072 202 312 CA 220 12-11-1-8 350
123 173 78 { 300 120 =z 043 203 313 C8B 232 12-11-2-8 351
124 174 1C ; 152 12-11 @ | 100 204 314 cCC 233 12-11-3-8 J | 352
125 175 7D } 320 110 , 047 205 315 CD 234 12-11-4-8 353
126 176 7E ~ 241 11-0-1 = 075 206 316 CE 235 12-11-5-8 - 354
127 177 7F DEL | 007 12-7-9 . 042 207 317 CF 236 12-11-6-8 355
128 200 80 040 110-1-8-9 303 208 320 DO 237 121178 } 175
129 201 81 041 0-1-9 a 141 209 321 D1 240 11-0-1-8 J 12
130 202 82 042 0-29 b 142 210 322 D2 252 11-0-2-8 K 113
131 203 83 043 0-39 c 143 211 323 03 253 110-3-8 L 114
132 204 84 044 0-49 d 144 212 324 D4 254 11-0-4-8 M 115
133 205 85 025 11-5-9 e 145 213 325 D5 255 11-0-5-8 N 116
134 206 86 006 12-6-9 t 146 214 326 D6 256 11068 (e} 17
135 207 87 027 11-79 9 147 215 327 D7 257 11-0-7-8 P 120
136 210 88 050 0-89 h 150 216 330 D8 260 12:11-0-1-8 Q 21
137 211 89 051 0-1-89 i 151 217 33 D9 261 12-11-01 R 122
138 212 8A 052 0-2-89 304 218 332 DA 262 12-11.0-2 356
139 213 8B 053 0-3-8-9 305 219 333 [o]:} 263 12-11-0-3 357
140 214 8C 054 0-4-8-9 306 220 334 DC 264 12-11-0-4 360
141 215 8D 011 12-1-89 307 221 335 DD 265 12-11-0-5 361
142 216 8E 012 12-2-89 310 222 336 DE 266 12-11-0-6 362
143 217 8F 033 11-3-89 31 223 337 DF 267 12-11-0-7 363
144 220 90 060 12-11-0-1-8-9 312 224 340 EO 270 12-11-0-8 \ 134
145 221 91 061 19 i 152 225 341 E1l 2N 12-11-0-9 237
146 222 92 032 11-2-89 k 153 226 342 E2 272 12-11-0-2-8 S 123
147 223 93 063 39 | 154 227 343 E3 273 12-11-0-3-8 T 124
148 224 94 064 4-9 m 155 228 344 E4 274 12-11-0-4-8 U 125
149 225 95 065 59 n 156 229 345 ES 275 12-110-5-8 \ 126
150 226 96 066 69 o 157 230 346 E6 276 12-11-0-6-8 w 127
151 227 97 010 12-8-9 P 160 231 347 E7 277 12-11-0-7-8 X 130
152 230 98 070 89 qQ 161 232 350 E8 312 12-0-2-8-9 Y 131
153 231 99 071 1-8-9 r 162 233 351 E9 313 -8-9 z 132
154 232 9A 072 2-89 313 234 352 EA 314 12-0-4-8-9 364
155 233 98 073 3-89 314 235 353 EB 315 12-0-5-89 365
156 234 9c 004 1249 315 236 354 EC 316 12.0-6-8-9 A 366
167 235 9D 024 1149 316 237 355 ED 317 12-0-7-89 367
158 236 9E 076 6-8-9 317 238 356 EE 332 12-11-2-8-9 370
169 237 9F 341 11-0-19 320 239 357 EF 333 12-11-3-8-9 37
160 240 A0 101 12019 321 240 360 FO 334 12-11-4-89 0 060
161 241 Al 102 120-29 ~ 176 241 361 F1 335 12-11-5-89 1 061
162 242 A2 103 12-0-39 H 163 242 362 F2 336 12-11-6-8-9 2 062
163 243 A3 104 12-0-49 t 164 243 363 F3 337 12-11-7-8-9 3 063
164 244 A4 105 12-0-59 u 165 244 364 Fa 352 11-0-2-89 4 064
165 245 A5 106 12-0-69 v 166 245 365 F5 353 11-0-3-89 5 065
166 246 A6 107 120-79 w 167 246 366 F6 354 110-4-89 6 066
167 247 A7 110 12-0-89 x 170 247 367 F7 355 11-0-5-89 7 067
168 250 A8 1 12-1-8 y mm 248 370 F8 356 11-0-6-89 8 070
169 251 A9 2 121119 z 172 249 3N F9 357 11-0-7-89 9 on
170 252 AA 122 12-11-29 322 250 372 FA 372 12-11-0-2-8-9 | 372
171 283 AB 123 12-11-3-9 323 251 373 FB 373 12-11-0-3-89 373
172 254 AC 124 12-11-49 324 252 374 FC 374 12-11-0-4-89 374
173 255 AD 125 12-11-56-9 325 253 375 FD 375 12-11-0-5-89 375
174 256 AE 126 12-11-6-9 326 254 376 FE 376 12-11-0-6-8-9 376
175 257 AF 127 12-11-79 327 255 377 FF 377 12-11-0-7-89 § EO 377







SUMMARY OF
EMULATOR COMMANDS |[ D

This appendix summarizes the ten Emulator commands. For each command, the following information is presented:

The command mnemonic

The allowable parameters

A brief description of the function of the command

A paragraph number indicating where the command is described in this manual

In the presentation of the parameters, brackets [ ] indicate that the particular item is optional and braces { } indicate that
one of the enclosed items is to be chosen. Uppercase items, punctuation, and parentheses must be used as shown in the

parameter format. Lowercase items are variables which you must replace with the desired file reference, password, value,
etc.

Command Text
Mnemonic Parameters Command Function Reference
2780 .. .

#RJLINE { 3780 } Defines the communications link. q 31
. _J ASCII
|}LINECODE- EBCDIC :'
. _ JDIAL [,"phone number”]}
IZCONNECT- ANSWER

[;}MAXRPB-= blocking factor
[;ID=terminal identification
[;RIN=rin[,password]]

[;CHNL3=x]

[;XEND]
|:;TRACE= [[ALL] [,[ mask ] [,[numentries 1 WRAP]]]:H

YES
.DEV=n ;LOCK=[——l .ppi= | HIGH ‘
[ . [ NO ][PRI ‘NORMAL

#RJIN [input file reference] Transmits one input data set to q 3.7
the remote processor.

[;REC=start rec][,end rec]]

_ _ fYES
L,COMPRESS— {NO ]
, _ {YES
;XPARENT= {NO ]
-. _ JYES
;TRUNCATE= 1.5 ]
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Summary of Emulator Commands 30130C
Command Text
Mnemonic Parameters Command Function Reference

ASCII
#RJIN :INCODE= { EBCDIC
BINARY
[;}MAXSIZE=nnn ]
[;XEOF]
#RJOUT [output file reference] Initiates the receipt of routed out- q 3-17
put data sets and/or unrouted list
[,count] output data sets from the remote
processor.
[WAIT=[m](s]]
ASCII
;OUTCODE= { EBCDIC
BINARY
[;OUTSIZE=nnn]
#RJLIST [list file reference | Initiates the receipt of unrouted q 3-25
list output data sets from the re-
[, count] mote processor
or
[[WAIT= [m] [ ,s]] Initiates the printing of list output
data sets from disc or magnetic
[;SOURCE=source file reference] tape.
ASCII
;OUTCODE= { EBCDIC
BINARY
[ ;FORMSMSG=message |
[;OUTSIZE=rnnn|
_ _ [YES
|:,AUTOPAGE— {N_Q ]
#RJPUNCH [punch file reference] Initiates the receipt of unrouted 9334
punched output data sets from
[ ,count] the remote processor
or
[;WAIT=[m][,s]] Initiates the punching of punched
output data sets from disc or
[;SOURCE=source file reference | magnetic tape.
ASCIHI
;OUTCODE= { EBCDIC
Binary
[;OUTSIZE=nnn]
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Summary of Emulator Commands

Command
Mnemonic

Parameters

Command Function

Text
Reference

#RJEOD

#RJEND

#RJIO

#RJINFO

#RJDEBUG

(none)

(none)

#RJIO message (batch)

#[RJIIO] message (session)

(none)

(none)

Transmits an EOT control charac-
ter (end-of-file) to the remote
processor.

Terminates the HP 2780/3780
Emulator subsystem.

Initiates transmission of a one-line
message to the remote processor
and initiates receive mode for the
receipt of routed data from the
remote processor. RJIO optional
only during session and if first
character of message is a spe-
cial character.

Initiates a file display printing of
the communications line.

Sets the emulator into the debug
mode, allowing the user access to
the debugging facilities.

q 343

q 3-47

9 3-50

q 3-53

9 3-56
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CONFIGURING THE EMULATOR

This appendix describes how to configure the MPE Operating System to include the Emulator software.

INTRODUCTION

First, the Emulator hardware (the HP 30055A Synchronous Single-Line Controller) must be installed as described in the HP
30055A Synchronous Single-Line Controller Installation and Service Manual. During hardware configuration, determine the
SSLC Device Address (the hardware DRT), the highest Device Address (highest DRT), and the logical device number (ldn)
that you want to assign to the SSLC. This information is needed during the configuration dialogue.

The programs that constitute the HP 2780/3780 Emulator are supplied in one of two ways:

® On the MPE Master Installation Tape (MIT) under groups HP 30131 and HP 30130 of the Support Account.

® On two reels of magnetic tape (Maintenance Tapes). One contains CS/3000 (HP 30131); the other, RJE (HP 30130). The
programs are in STORE format and must be RESTORED to the Support Account in groups HP 30131 and HP 30130
respectively.

Each group (HP 30131 and HP 30130) contains an unnumbered instruction file named INSTRUCT which can be listed using

Editor/3000. INSTRUCT in HP 30131 summarizes Emulator configuration, and lists the necessary MPE program and library

changes. INSTRUCT in HP 30130 tells how to prep and save RJE, and how to run a test program which exercises the RJE

facility.

The MPE Operating System is modified during Emulator configuration. The changes are made during a SYSDUMP operation

and the tape generated is subsequently used to COLDSTART the system. If configuring one or more SSLCs is the only

modification to be made during the SYSDUMP, the instructions in this appendix are complete. If additional changes are to

be made, you may need to refer to the System Manager/System Supervisor Reference Manual. The step numbers in the

following dialogue correspond to the System Modification step numbers given in Section VI of that manual.

Special consideration must be given to the method of communication employed at your facility so that you will know
whether to establish full or half duplex mode during the Configurator/User Dialogue.

FULL DUPLEX Mode. Configure the Emulator to operate in full duplex mode if your facility uses one of these:
® A leased line with a four wire point-to-point installation.

® A dial network with two lines (four wire).

® A dial network with Wide Band Service.

In the Configurator/User dialogue, the following prompts are relevant to full duplex configuration:

SUB TYPE? 0 or 1 (Step Number 3.10)
TRANSMISSION MODE? 0 (Step Number 3.27)

HALF DUPLEX Mode. Configure the Emulator to operate in half duplex mode if your facility uses a dial network with a
single-line (two wire) installation.

In the Configuration/User dialogue, the following prompts are relevant to half duplex configuration:

SUB TYPE? 0 (Step Number 3.10)
DIAL FACILITY? YES (Step Number 3.20)
ANSWER FACILITY? YES (Step Number 3.21)
AUTOMATIC ANSWER? YES or NO (Step Number 3.22)
TRANSMISSION MODE? 1_ (Step Number 3.27)
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Configuring the Emulator 30130C
CONFIGURATION DIALOGUE

In the dialogue, return underlined means you should press the RETURN key in response to the prompt. Also, all responses
are underlined to distinguish them from computer prompts. Some responses are shown as YES or NO; you can type Y or N
instead.

Log on the Support account, define the output device files, and initiate the System Modification dialogue:

‘HELLO FIELD.SUPPORT,HP30131 < The Support account must have System Manager capability in order to perform a
system dump. If it does not, log on under the MANAGER.SYS account.

:FILE T;DEV=TAPE
:FILE L;DEV=LP
:SYSDUMP *T, *I,

Step No. Dialogue

1 ANY CHANGES”? YES

2 SYSTEM ID = HP 32002.v.uu.ff.? return

3 MEMORY SIZE = xxx.? return

3.1 1/0 CONFIGURATION CHANGES? YES

3.2 LIST I/O DEVICES? YES
All I/O devices currently configured on the system are listed with the following column headings:
LOG DEV Logical device number
DRT # Hardware device address of SSLC
UNIT # Always 0 for SSLC
CHAN Always 0 for SSLC
TYPE Device type, always 18 for SSLC
SUBTYPE Device subtype
TERM TYPE Terminal type
REC WIDTH Record width, decimal words
OUTPUT DEV Device class name or device ldn
MODE d = Accept jobs

A = Accept data

I = Interactive device
D = Duplicative device
S = Spooled device

DRIVER NAME CSSBSCO for SSLC
DEVICE CLASSES Class names assigned to SSLC
3.3 LIST CS DEVICES? YES

This prompt appears only if a CS device is currently configured in the system. The list of CS
devices is printed with the following column headings:

LDN Logical device number
PM Always 0 for SSLC
PRT Protocol

LCL MOD Local mode

TC Transmission code
RCV TMOUT Receive timeout

LCL TMOUT Local timeout

CON TMOUT Connect timeout
MODE O = Dial out

I = Manual answer

A = Automatic answer
D = Dual speed

H = Half speed

C = Speed changeable

E-2
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Step No.

34

3.5

3.6

3.7
3.8

3.9

3.10

3.14

3.15

3.16

Configuring the Emulator

Dialogue
TRANSMIT SPEED Transmission speed (char per sec)
™ Transmission mode
BUFFER SIZE Default buffer capacity, in words
DC Driver changeable or not changeable
DRIVER OPTION Driver options
HIGHEST DRT = xx.?

xx denotes the current highest hardware device number that can be assigned. Enter yeturn if the
number displayed is large enough to include the SSLC (or SSLCs) you are adding. Otherwise, enter
a higher DRT number.

LOGICAL DEVICE # /2
Enter the logical device number of the particular SSLC board being configured. This prompt is
repeated later in the modification dialogue so that you can return to this point to configure
more than one SSLC.

DRT #? I g
To add an SSLC, enter its hardware device address.
UNIT #? 0 ’ (Always O for SSLC)
CHANNEL #? 0 (SSLC does not use selector channel)
TYPE? 18 (Always 18 for SSLC)
SUB TYPE?

0 = Point-to-point switched line with modem (telephone dial network). A zero subtype enables
“data set ready” causing you to receive the dial and answer prompts in Steps 3.20 through
3.22,

1 = Point-to-point nonswitched line with modem (leased line, 4-wire). When subtype equals 1,
Steps 3.20 through 3.22 are skipped.

PROTOCOL? 1 (Binary Synchronous Communications)

LOCAL MODE?
1 = Local is a primary contention station
2 = Local is a secondary contention station

To resolve the contention problem in point-to-point operations, each station is assigned a priority
(primary or secondary). Because the secondary station can gain control of the line for a transmis-
sion only when the line is left free by the primary station, the Emulator is usually configured as a
primary station.

Local mode determines the amount of time a local station will wait in response to a line bid;
primary station timeout is two seconds and secondary is three seconds. If a response from the
remote system is not received within the allowed time (two seconds for primary or three seconds
for secondary), the line bid is re-transmitted until the number of retries permitted by the Emulator
is exhausted.

TRANSMISSION CODE?
1 = Automatic code sensing of ASCII and EBCDIC if initially receiving; ASCII if initially sending.
2 = ASCII
3 = EBCDIC

Select the most frequently used method of transmission because your response establishes the con-
figuration default. Users not transmitting by the default method can use the LINECODE= param-
eter of the #RJLINE command to override this specification.
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Step No. Dialogue

3.17 RECEIVE TIMEOQUT? %
A number, 0 to 32000. Default is 20 seconds.

Your response establishes the number of seconds the Emulator will wait to receive communication
before terminating the read mode. A zero response disables the timeout feature.

This timeout is set when an ACK is sent to the remote system. Return communication is expected
from the remote system in the form of text, EOT, or TTD.

If a timeout occurs, a batch job terminates and the Emulator displays an error message on the
system console.

In session mode, the Receive Timeout is disabled.

3.18 LOCAL TIMEOUT?
A number, 0 to 32000. Default is 60 seconds.

Your response establishes the number of seconds a connected local station will wait to transmit or W
receive before disconnecting. A zero response disables the timeout feature.

This timeout promotes efficient line use by timing between requests to the SSLC driver.

In session mode, the Local Timeout is disabled.

3.19 CONNECT TIMEOUT?
A number, 0 to 32000. Default is 900 seconds.

Your response establishes the number of seconds the local station will wait after one attempt to %
make a connection to a remote station. A zero response disables the timeout feature.

The “data set ready” signal must indicate the communications link is established within the allot-
ted time, otherwise, a timeout occurs.

The Connect Timeout is disabled when a user, working in session mode, includes the optional
CONNECT=ANSWER parameter in an #RJLINE command.

The Connect Timeout is operational when a user specifies CONNECT=ANSWER from a job (in

batch mode). N

NOTE

If the SSLC was configured as subtype O in Step 3.10 (it is connected
with a switched telephone line through a modem), continue with Step
3.20.

If the SSLC was configured as subtype 1 in Step 3.10 (it is connected
with a non-switched leased line through a modem), skip to Step 3.23.

3.20 DIAL FACILITY? e [¢
YES Calls can be dialed from the local station. \:}
NO Calls cannot be dialed.
. 0/—’7
3.21 ANSWER FACILITY? U\

YES Local modem can answer calls, either manually or automatically.
NO Calls cannot be answered. After a NO response, the dialogue skips the next step.

3.22 AUTOMATIC ANSWER?
YES Local modem can answer calls automatically. \M

>

NO Modem cannot answer calls automatically.
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Step No.

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

3.50

3.51

3.52

3.53

3.54

3.55

Configuring the Emulator

Dialogue

DUAL SPEED?
YES Local modem is dual speed (European models).
NO Local modem is single speed. Dialogue skips to Step 3.25 after a NO response. /N O

HALF SPEED? (This prompt is relevant only to European models.)
YES Modem operates at half speed.
NO Modem operates at full speed.

After you respond to this prompt, the dialogue skips to Step 3.26.

SPEED CHANGEABLE? NO (Always NO for SSLC)
TRANSMISSION SPEED?
Enter the line transmission speed, expressed as characters per second.
Baud Rate Characters per Second
2000 250
2400 300
4800 600
9600 1200

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 Emulator.

TRANSMISSION MODE?
0 = Full duplex
1 = Half duplex

Your response must agree with the host system’s configuration and with the characteristics of the

communication line. (Refer to the beginning of this appendix for more information about trans-
mission modes.)

PREFERRED BUFFER SIZE? 1024
Buffer size, in words, not greater than 4096. The RJE Subsystem will override your specification
with a suitable buffer size, depending on 2780/3780 emulation.

DRIVER CHANGEABLE? NO
DRIVER OPTIONS? 0
DRIVER NAME? CSSBSCO
CONTROL LENGTH? 0

PHONELIST? NO or YES
Phone lists are not used by the Emulator Subsystem. However, you can supply one number (usu-
ally 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 not more than 20 characters in length.

LOCAL ID SEQUENCE? return
The Emulator subsystem does not use configured ID sequences. An ID sequence is transmitted
only when a user includes the optional ID= parameter in the #RJLINE command.

REMOTE ID SEQUENCE? return
The Emulator ignores all ID sequences sent by a remote processor.
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Step No.

3.70

3.5

3.80

3.81

3.82

3.83

3.93

3.94

10

10.1

11

11.1

11.2

113

11.4

Dialogue

DEVICE CLASSES? RJLINE (see note)

30130C

Note: You must specify RJLINE, but you may follow RIJLINE with additional names. Names
should be meaningful, up to eight alphanumeric characters, and begin with a letter. Separate the

names with commas and terminate your list with return.

LOGICAL DEVICE #?

This prompt repeats the original Step 3.5 prompt. If you plan to add another SSLC, enter the
logical device number for the second board to return to the original Step 3.5. If configuration is

complete, press return to continue with Step 3.80.

MAX # OF OPEN SPOOLFILES = xx.? return
LIST I/0 DEVICES? YES

LIST CS DEVICES? YES

CLASS CHANGES? return

LIST I/O DEVICES; retumn

ADDITIONAL DRIVER CHANGES? return

SYSTEM TABLE CHANGES? return

MISC CONFIGURATION CHANGES? return

LOGGING CHANGES? return

DISC ALLOCATION CHANGES? retum

SCHEDULING CHANGES? return

SEGMENT LIMIT CHANGES? return

SYSTEM PROGRAM CHANGES? YES

A YES response assumes this is the first time an SSLC has been configured into the system. If an

SSLC already exists, respond NO and skip to Step 11.

ENTER PROGRAM NAME, REPLACEMENT FILE NAME? CSSBSCO0,P06P131A.HP30131.SUP-

PORT

SYSTEM SL CHANGES? YES

A YES response assumes this is the first time an SSLC has been configured into the system. If an

SSLC already exists, respond NO and skip to Step 12.

LIST LIBRARY? NO
DELETE SEGMENT? NO
REPLACE SEGMENT? NO

ADD SEGMENT? YES
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Step No.

d 11.4.1

12

12.1

13

Configuring the Emulator
Dialogue

ENTER SEGMENT NAME, USLFILE NAME [,S/C/P]?
2COMSYS1,U00U131A.HP30131.SUPPORT,S
2COMSYS2,U00U131A.HP30131.SUPPORT,S
2COMSYS3,U00U131A.HP30131.SUPPORT,S
2COMSYS4,U00U131A.HP30131.SUPPORT,S
2COMSYS5,U00U131A.HP30131.SUPPORT,S
?COMSYS6,U00U131A.HP30131.SUPPORT,S
2COMSYS7,U00U131A.HP30131.SUPPORT,S
2CSUTILITY,U01U131A.HP30131.SUPPORT,S
?BSCLCM,U03U131A.HP30131.SUPPORT,S
?BSCSLCP0,U04U131A.HP30131.SUPPORT,S
?DVRSSLC,U05U131A.HP30131.SUPPORT,S
?return

ENTER DUMP DATE? return
return Dumps current I/O configuration, MPE, and PUB.SYS only. When this tape is used
for COLDSTART, the account structure and all files remain intact.
future date = Dumps current I/O configuration, MPE, and the account structure (but no files).
current date Dumps current I/O configuration, MPE, the account structure, and all files modi-
fied since the last SYSDUMP.
0 Dumps everything.

LIST FILES DUMPED? NO

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

Q" o After the SYSDUMP is complete, the tape produced should be used to COLDSTART the system. During COLDSTART, the
old I/O device configuration is replaced with the new one from your SYSDUMP tape.
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SUMMARY OF
ERROR MESSAGES || F

The more frequent of the HP 2780/3780 Emulator error messages are summarized in Table F-1. Section V of this manual
contains a more complete and detailed description of error messages.

Table F-1.

Emulator Error Messages

MESSAGE

MEANING

*#x*COMMAND FILE ERROR: x,yy
#+xINPUT FILE ERROR: x,yy
*x*LIST FILE ERROR: x,yy
*#x*PUNCH FILE ERROR: x,yy
##xQUT FILE ERROR: x,yy
*+*SOURCE FILE ERROR: x,yy

The specified file could not be opened, closed, read from, written into, or
(in the case of the LIST, PUNCH, or OUT files) was not large enough.

X: 0 = FOPEN error.
1 = FCLOSE error.
2 = FREAD or FWRITE error.
3 = Ran out of file space.

yy: FCHECK error code

**#*COMMAND ERROR: 0
**+x*COMMAND ERROR: 1

**4*COMMAND ERROR: 2

Invalid command (the command was totally unrecognizable).
Command too long.

Too many parameters.

****CS ERR 0,11 or 0,13

Line is in use or unavailable for some reason.

****CS ERR 0, 12

Erroneous x in :FILE RJLINE;DEV=x file equation
or
no :FILE RJLINE;DEV=x file equation was issued and there is no

Synchronous Single Line Controller (SSLC) with the device class name
RJLINE.

****+CS ERR 1,57 or 2,57

You (or the computer operator) entered NO in response to the DIAL
REQD message.

*#**CS ERR 1,101 or 2,101

The Synchronous Single Line Controller (SSLC) failed to respond to an I/O
instruction.

****CS ERR 1,102 or 2,102 or 1,105 or 2,205

A parity error occurred on the SIO-bus.

**++CS ERR 1,103 or 2,103

The Data Set Ready (CC) signal from the MODEM has dropped (changed
from “set” to “clear”).

***%CS ERR 1,153 or 2,153 or 2,203 or 2,204

Line bid refusal. The remote processor responded with a NAK or EOT when
the Emulator tried to initiate a transmission.

***+*CS ERR 1,158 or 2,158

A DLE-EOT sequence was received.

**¥*CS ERR 1,201 or 2,201

Operator abort. The computer operator of your HP 3000 Computer System
entered an =ABORTIO command for the Synchronous Single Line
CONTROLLER.

**+*CS ERR 1,209

Receive Text time-out. No data was received within the allowed time
(20 seconds).
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MESSAGE

MEANING

**+*CS ERR 1,217

Line Bid time-out. The remote processor did not bid for the line within
the allowed time (8 minutes or the specified WAIT= time).

*¥+4CS ERR 2,205

An ENQ was received in response to a line bid.

****CS ERR 2,206

Transmit mode only.

An RVI was received when a positive or negative acknowledgement
(ACKO, ACK1, WACK, or NAK) was expected.

#x#xCS ERR 2,207,2

An irrecoverable parity error occurred on the transmission line.

***+*CS ERR 2,207,4

Line bid time-out. The remote processor did not respond within 15 retries
(48 seconds) when the Emulator tried to initiate a transmission.

Write Continue time-out. The remote processor did not respond to a
transmission block within 15 retries (48 seconds).

CS ERR 2, 210

Transmit mode only.
An EOT was received when a positive or negative acknowledgement
(ACKO, ACK1, WACK, or NAK) was expected.

LINE ERROR: 0

You tried to perform remote I/O without having established the line (you
forgot to issue an #RJLINE command).

PROCEDURE ERROR: xx

Either the Emulator could not find the specified procedure or something
was wrong with the procedure.

xx:  Loader error code. This code is described in the Loader Errors table
under MPE Diagnostic Messages in the MPE Intrinsics Reference
Manual.

****RIN ERROR: 0

You used an invalid resource identification number (RIN) or an invalid RINj
password.

**+:*ROUTING ERROR: 0

ROUTING ERROR: 1

Routed list output data set was received when it was not expected.

Routed punched output data set was received when it was not expected.

SYNTAX ERROR: 0,x

SYNTAX ERROR; 1,x

SYNTAX ERROR: 2,x

SYNTAX ERROR: 3,x

SYNTAX ERROR: 4,x

x*xxSYNTAX ERROR: 5,x

Invalid keyword. x specifies erroneous parameter.

Duplicate keyword. x specifies erroneous parameter.

Invalid command construction. x specifies erroneous parameter.
Invalid parameter. x specifies erroneous parameter.

Invalid numeric parameter. x specifies erroneous parameter.

Required parameter missing. x specifies missing parameter.
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OUTPUT PROCEDURE

Figure G-1 shows an example of a procedure used on output-type commands such as #RJPUNCH. This is a generalized
version intended to show the structure used for an output procedure. Based upon this structure, you ean write your own
procedure as required by your particular application. As shown by a COMMENT in the example, you would enter your own
code to process data at line 26.

The procedure is privileged and as such requires the PM capability for Account, Group, and User.

Note: When this or any procedure attempts to expand the locked stack, a
System Failure 150 results. To prevent this, you can use the LOCK=
NO parameter in the #RJLINE command to allow for stack expansion
or the RJE Emulator can be prepared (:PREP or :PREPRUN) with a
larger STACK= parameter (refer to J00J130C).

The procedure takes each received block and writes it into RTNDATA. The Emulator provides the user with ten words of
global storage from DB+0 to DB+9: this storage area is initialized to zeros. You should:

® Compile the procedure.
® Put USL into the appropriate SL using SEGMENTER.
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00001000
00002000
00003000
00004000
00005000
00006000
00007000
00008000
00009000
00010000
00011000
00012000
00013000
V0014000
00015000
00016000
00017000
00018000
20019000
00920000
00021000
90022000
00023000
90024000
00025000
00026000
00027000
00028000
00029000
00030000
00031000
00032000
00033000
00N34000
00035900
00036000
00037000
00038000
00039000
00040000

PRIMARY

NO., ERRORS=000;

00000
00000
00000
00000
00000
00000
00000
00000
09000
0Ne0no
00000
00000
(WYY
00060
oonono
0n00nq
00000
nooont
0onng?
0NnG21
090731
00032
00v3a
00034
Q0037
00037
00037
00044
unou 1S
09047
0047
00053
00054
00054
00054
06061
00063
00063
00063
00000

SPNWEDSSEDWWWNWWULWWNNSDWW W WNANNNNNN o s e O D

SCONTROL SUBPROGHAA, PRIVILEGET:, SEGHFNT=BILCHEROC
REGIN

THTRINSIC FOFEN,FARPITE,FCLOSE,FCHFCK ,QUIT;

PROCEDURE PUNCHPRIC(TARGET,COUNY);
VALUE CulitT;
THTEGER COUIT;
ARRAY VAFGETL;
NPTI0N PRIVILEGED , UNCALLARLE

BEG L
LOGICAL FILEOPEY = UK+0;
THTEGER FTLENUM = ket

ITMTHGER fy;
RYTE APRAY FILENAME(OD:7);

[ 0T FILEAPEN Trpe

PeGInN
AOVE FTILEWA®E 1= "RI9wDATE ";
FULENOM 3= FOPEW(FTLERAYNE, 0,1
[F <> THEy GO EPPOE;
FILEOPE S 1= Tkl

FAD;

TFE Cuuny <> 0 THEHN

KEGIH
COMMENT USER CODE T PRPICESS CATA;
FAaRITECFTGESUS, TARGHT ,COUtT,0);
IF <> Tiky GO FPROK;

EnD ELSE

BEGT N << END=GgE-pATH DD
FCLAOSE(FTILESNM,1,0);
TE <> THEx
BEGIN

ERROR:
FCHECK(FILEfNlA, M)
QUIT(N);
FND;
Enbg
END; << PURCHPROC >>
Ewb,

DB STORAGE=%000; SECIONDARY DB STURAGEZ=%00CCO

ffie WARNTNGS=000

PRUOCESSOR TIME=0:00:01; ELAPSED TIME=0:00:13

Figure G-1. Sample Output Procedure
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CS/3000 TRACE FACILITY

The CS/3000 Trace Facility can provide a record of the line actions, states and events that occur during Emulator operation.
When problems occur during operation, the trace facility provides the means to pinpoint the problem area.

The Emulator’s internal procedures for controlling the line are called CS intrinsics. There are four of these procedures, called
CREAD, CWRITE, CCONTROL and CCLOSE. CREAD is used when the Emulator issues a read to the line. CWRITE is used
when it issues a write. CCONTROL is used to change the characteristics of the line, to reset and to disconnect. CCLOSE
releases the line back to the system.

Each CS intrinsic call generates a series of actions, states and events. An action is something that the CS driver performs,
and an event is an external happening that requires an action from the driver according to the driver’s state.

The trace facility is invoked only at the user’s request. Tracing can be invoked for any communication line that the Emulator
uses. The trace request is made at the time when an RJLINE line is opened.

Once invoked for a particular communications line, the trace facility continues to record line activity until either the
Emulator terminates or the user issues a new RJLINE command. The trace facility keeps track of actions, states and events
in the form of trace entries.

The trace entries are grouped into trace records: one trace record for each CREAD, CWRITE, CCONTROL or CCLOSE
intrinsic call by the Emulator. The trace records are permanently stored in a user-specified trace file. The contents of a
CS/3000 trace file can be formatted and printed through the use of a trace dump utility program (described later in this
appendix).

DEFINING THE TRACE FILE
To define the trace file, enter the following MPE command prior to running the Emulator:

:FILE CSTRACE-= file name

If no file named CSTRACE exists in your group and no file equation is specified, the Emulator builds one. If CSTRACE al-
ready exists, it will be used by overwriting the existing entries. The file must be purged and rebuilt in order to change any file
characteristics (for example, numentries). Renaming the file(s) and using a file equation is useful for retaining the trace file
and for allowing various users to trace in the same group without interference.

INVOKING THE TRACE FACILITY

To invoke the CS/3000 trace facility, include the following trace parameter in the RJLINE command:

- TRACE =|:[ ALL] [, [mask] [, [numentries][, WRAP]]:I]

where

ALL

generates trace records for all CREAD, CWRITE CCONTROL and CCLOSE requests. If ALL is not specified, then trace
records are written only when a CREAD, CWRITE, CCONTROL or CCLOSE procedure is completed with a transmission
error. If ALL is omitted, only I/O errors are traced. ERROR appears on the trace listing.
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mask

is an octal integer preceded by a % sign (%nn). It consists of six bit positions (bits 0 to 5) representing the two-digit (nn)
mask field. From bits 0 to 5 below, select the type of trace entries required and enter two octal numbers derived from the bit
values:

Bit 0 = Generate STN entries (octal 40)
Bit 1 = Generate OPR and EDT entries (octal 20) First octal digit

Bit 2 = Generate RCT entri Bits

i enera CT entries (octal 10) | 0123 4 5]
first second

Bit 3 = Generate RTX entries (octal 4) digit digit

Bit 4 = Generate SCT entries (octal 2) Second octal digit

Bit 5 = Generate STX entries (octal 1)

Note: CMP entries are generated automatically. If bits 0 through 5 are set to all zeros, all entry types except STN
are generated.

numentries
is adecimal integer for the maximum number of trace entries in a trace record, but not greater than 255. If set to zero, there
are a maximum of 25 trace entries per trace record.

WRAP
causes trace entries that overflow the trace area (greater than numentries) to overlay the prior trace entries. If WRAP is
omitted, overflow trace entries are discarded, and NOWRAP appears on the trace listing.

Ifonly line I/O errors are to be traced, and ALL is not specified, the trace facility deposits in the trace file only those recordsin
which a line I/O error occurred. The types of entries described for mask are explained later in this appendix.

If WRAP is specified then entries are deposited in a trace record in a circular pattern. For example, with a maximum of 35
trace entries per trace record, trace entries beyond the 35th will overlay the first, second, third (and so on) trace entries in the
record. When this happens, the overlaid trace entries will be missing from the listing; a warning message will appear at the
start of the record in the listing stating that the records are missing.

THE TRACE FILE

Refer to Section II of the MPE Intrinsics Reference Manual for a description of the FOPEN and FCLOSE intrinsic calls. If
tracing has been requested, the CS/3000 trace facility issues an FOPEN intrinsic call with the following parameters:

Parameter Value Meaning
Formal File Designator CSTRACE
FOPTIONS Bits 14,15 11 Old file
Bit 13 0 Binary file
Bits10,11,12 111 Use actual file designator
Bits 8,9 11 Variable length records
Bit 7 0 No carriage control
AOPTIONS Bits 0 to 7 00000000 None
Bits 12 to 15 1111 Write only; purge old contents
Bit 11 0 No multi-record option
Bit 10 0 Disallow dynamic locking/unlocking
Bits 8,9 00 Exclusive access
Bits 0 to 7 00000000 None
BLOCKFACTOR 1
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If the trace file cannot be opened because it does not exist, then a new file is opened in the system domain. If an error occurs
when trying to open the trace file, the particular RJILINE command fails and the trace file printout will be displayed on the
user’s session/job output device.

When the line is closed, the CS/3000 trace facility issues an FCLOSE intrinsic call with the following parameters:

Parameter Value Meaning
DISPOSITION 1 Save
SECCODE 0 Unrestricted access

TRACE DUMP PROGRAM

There is a CS/3000 trace dump utility program (CSDUMP) in the Systems Account that formats and prints the contents of
the trace files generated by the CS/3000 trace facility. The trace dump program requires a trace file and a list file.

LIST FILE

The formal file designator of the list file is LIST. The list file may be defined as a CRT terminal, a line printer, or adisc file. To
define the list file, enter an MPE :FILE command prior to invoking the trace dump program. Some typical examples are:

:FILE LIST;DEV=LP (LP is assumed to be the device class name for one or more line printers)
:FILE LIST;=FILENAME (FILENAME is assumed to be the name of an old temporary or permanent disc file).

If a list file does not exist or is not designated by a :FILE command, and PARM of the RUN command is not a one, the trace
dump program employs the user’s session/job output device as the list file. If PARM is set to one, then the dump program
attempts to open the file LIST as an old job or system file. If this fails because LIST does not exist, then LIST is opened as a

new file in the system domain. After the dump program has run, the contents of this file may be used by the HP Text Editor
with the /TEXT LIST, UNNUMBERED command.

INVOKING THE TRACE DUMP PROGRAM

After the trace and list files have been defined, enter the following command:

‘RUN CSDUMP.PUB.SYS [;PARM=1]

The trace dump program uses the trace file as input and produces a formatted trace listing on the list file. The format of the
trace listing is described in the following text.

FORMATTED TRACE LISTING

As shown in figure H-1, the trace listing opens with a header message followed by a display box identifying the line being
traced. The line information display box contains information on the line state at the time of opening. The third box contains
information on the CS request, in this example a CREAD. Any information on missing (lost) entries would appear after the
third box. No missing entries are shown in the example.

Each trace entry is sequentially numbered, starting at zero, and the lapsed time in seconds from line opening (12:01 AM in
this case) is shown. The body of each entry shows line activity that has happened and is about to happen. Trace entry five
contains the actual text received (P08) along with the control characters. Trace entry six shows the portion of the message
(the processed text) and the message format word (MFW) set into the buffer. Trace entry seven summarizes the line activity
in terms of message activity and errors. The next box shows that the CCLOSE intrinsic call was issued.

Trace entries 8 to 11 are delay sequences sent by the driver to the remote station while waiting for the next Emulator request.
Trace entry 12 contains the Emulator request which stops the delay sequence and honors the CCLOSE intrinsic call. Trace
entries 13 to 15 show the disconnect sequence and message activity. The line information display contains the same type of

information as in the previous display, updated to reflect the preceding received message. When ALL is not specified only
errors appear in the line entries.
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3 €.€le CPr  SEND CUNTHROL Sk THEN RECEIVE TEXT

SEND SEG=iuL ACHK TIMEOUT= 7200,000
OUT eFR= 0n_,000000 LENGTH=q
IN BUFR=z 1,000044 LENGTH=wZR

@ €.t17 SCT 0E0.260
0
E) €.725 RTXx 020.002 120,060 070,040 020,203 02€+c40 377,000
[ 0 a8
377,317

Figure H-1. Sample Trace Listing
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[} e€.,7¢7 €T RECV TEXI XLOG==¢
200,000 170,00 070,040
F 4 &
! 6. /300 CVMP ERKROK CCLtz=n LAST RECOVEKABLE ERRUR CODe= 0
avsi SENI=0 4MSL RECVY=] STATE=TEXT
# WECCVERKADBLE FHR=D § IRNRECOVERAHLE €ERw=0

EE R R L R R R R R T L LR R IR R R N E R R R R R A R R R R R R R Y
w CLLCSe LGGCICAL DEVICE=?¢ i
= 3TaTe: LINE STATE=DISCCONAERC] CCFTIONS= 020201 UwUFTLONS= 000000 #
PR R R R R R LA R TR TR AL R A S LR R -2 2R

= FamaZ (PW  SENG CONTHOUL Sk THEN RECEIVE CUNTRUL Srt
SENE StUGzwALK TIMEQUT= 7200.C00
IN BUFk= Q071149 LENLTHR=Z]

9 H,tn3 sC1 0fu,u/3
H

1) et SCT cuD 317

1l Fecetn cUT wECV ERGULKRY XLGuw=0

12 Feale CHE UNCONGITIONAL CLEOW GF ANY CLReENT ORERATICN

e Fawle Crn SENG CONTROUL Se TRrEN DISCONNECT
Se N Set=tul TIMewuT= BTN V)

1. el o 0PN, U004

L el ONME ErCr Club=g LAS) KeCOVEWALLE FrKGK CCuLt= O
aVEeG SENT =0 #V S PrCv= STATe=L 1 SCONNECH
¢ b CCVERBELE thk=n # [riRt COVvFmwanLE Sre<=z()

R AR R R R R U R R TR R Ry R T
At oor TwaC FOw UevICE k-
LA E AR R R R R - R R TR R R R R R T e ey

R R e R R L e L T L L e
R AL SO TR R I E LTI VE VI N GEYEPIY SHIGUPEY PR [ Spuve iy Sy S P
R R R L R R L R L L L R R R R S Qv

LIt rJAtE<: & LCCICAL Ley, puvebr: 2 &

w iinVe 1YFEL e sy lyke ;s = VEwx=a,0n0,0) o
“ V12345015012 34 i
S LOEITIUNS vulogululundoure 4
# 0 aueTlonst sOdgvuulituulggn 3
0 CETLIONST 00000 LVLGLUDYYUNN 3¢
A hUmpegbre RS ] AV N W N (WURDIS) &
@ SGLL=eraf: o FCLLLELAY: O SECS, @
w [NSPrRLe 300 CLTSFEEL:: 300 2
W S aRAY S WECEIVE TlteCuLl: 7200 ScCS, #
B LUCAL TiwrLul: 7en0n sbhC3, @
B CCARNELT TiMeGUT: 7enn  SrCe, @
= HESPCNSE TirveOLY: 2 SECS, w
. NiLoe ERrCr wETrlES: 7 &
F NS VEHNAMED CSSr3CO LINESTETE S UNCONWNECTE( 4
. ClenCrinFoz: eNThIFES=2Y MESK=011111 #
TYFE CF TRFARCE = ALL sNCwRaP #

cOLLIST: FNTRIES=U0 INL.E X=0 )

#® o oerONELTIST: EANTR]ES=0 INDEX=0 &
©  IOLLIST: ENTHIES=0 It x=0 #*
it SurL st STATICNS=0 CUMFONENTS=0 #
* O HERGRLUUED RECCVERABLE=N leFECQYERALLE=N 4
#OMSOSENT D U vECrRELV: ] #
* <ECOVERKRURS: 0 IFRELOVERRUGRS: n 4t

HeRspanaistapaettttadttaasnaantopnpnasaan ot arn

Figure H-1. Sample Trace Listing (Continued)
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TRACE LISTING HEADER MESSAGE

At the start of the trace listing is a header message (figure H-2) that tells the date and time-of-day when the listing was 3
printed and the fully-qualified name of the trace file. The meanings of the two remaining items in the header message are:

Item Meaning
LASTOPENEDON.... Thistells you the date and time-of-day when the trace

was performed.

SYSTEM ID=nn.mm This tells you the version number (nn) and the fix level
(mm) of the MPE/3000 operating system that was
being used when the trace was performed.

@%d C5 TRaCt Luwe PACILITY 22 TUbe JAN Fo 1G7&s lZiat am
TwaCe FlLe IS CsTrace,CS3V.CC

LA3T OFEnED ON Thce uAN o6 1G7€, 12:01 A4

SYSTem luzl3z.1/ )

Figure H-2. Trace Listing Header

BEGIN TRACING AND LINE INFORMATION MESSAGES

The “BEGIN TRACING . . . .” message appears in the listing when the line to be traced is opened. The message tells you the

decimal logical device number of the line (32 in the example in figure H-3). It indicates the line’s activities are now being
monitored by the trace facility. It is followed by the Line Information Display describing the state of the line when tracing w
started.

PEEHREE R R R R R R D LR R R g L R R

# pESLIN TRACING FUK wEVICE 27 &
LR R R R R LR R R R R R R R R R R RN R L R R R

A3 38 3p 4 4E SE 45 42 45 30 43 40 4 40 32 S8 4 2 55 F 42 28 30 4F S SE SR 48 3 2f 45 28 30 45 48 3% SF 3 38 26 38 3F 3 47 48 38 3 4% 35 48
Bl = [ =N me= [-N=F=(=R=M=A=To[alUchaa=l =] =S=Pal -p=Y4
PR R R R L - R R R R L2 R TR - E. R R -2 Y- R -5
¢ LINE NUMDESS o LCGICAL Ukv,_, UMBkER: 27 & Aﬁ%%

>
*

Uiv, TYPe: 128 syeTyre: 2 VER=A,00,01 =&
912364570501 234% L]

CUGPTIONS: 00l0dUUUlVVOUUNT o
AQP I IONS: vuolbuuoluooullnn o
DORPTIUNS: VUUUURULOLYOOLNY o
NUMDUF FERS: 1 RLFFSLZe s 912 (WURDS) #
SOLLREPEAT S v eCLLueLaY: O SECs, #
INSFEED: 3200 CLTSPEEL: 300 #
M [SCarwAY: RECEIVE TIMEGLT: 7200 SeCs, #
LCCAL Ti1MeuuT: 7200 SECs, #

CCANECT TlMeOUT: 7200 SECS, #

wESFONSE TlMeLUTY: 3 SeCcs, =

NCo EWRCH KETwWIES: 7 #

SHIVeERNAME S CSSBHSCU LINESTATE ¢ UNCONNECTED #
CTralCe INFU: eNTRIES=2S MESK=011111 #
TYPE CF TRACE = ALL « NOWRAP 3*

PCLLIST: enTRIES=0 INLEX=D #
PrCARLLST ENTRIES=D INLEX=0 o
10LIST: ENTRIES=0 INDEX=0 4
SuPLIST: STATICNS=U CUMPONENTS=0 #
ERPORCODE S #ECCVERABLE=N kb COVERABLE=N L4
MEGSENT: O MSCGkeCV:e 0O #
RECOVERRORS S 0 IRRECUVERKORS: O u
RXE-FRIE R TR IR R R R R R - R R R R R R R Y R R Y YR

[ 2 - I RS T )

o
E3

E IR -TNE -E E “IE VRN I

Figure H-3. Begin Tracing and Line Information
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TRACE RECORD HEADER MESSAGE

The trace listing is organized into a series of trace records, each consisting of a series of trace entries. Every trace record
pertains to a particular Emulator request (intrinsic call).

A trace record is signified by a trace record header message immediately preceding the trace entries. It specifies the decimal
logical device number of the line being traced (32 in the example in figure H-4), the type of intrinsic, the location in the
Emulator where the intrinsic was invoked, the line’s state and the Emulator’s calling parameters.

AR R G RE  ER E ARG g B S OTG T R G T g R A RSN R VAR R LI RR OB R OURE IR RDBODRRDSY
CREADL LOGICAL DeviCE=]3>

R+l -]
@ CAlLlewR: SEGVENT=Pre  0JO0 ALDRESS= 0001272 o
# STATE: LINE STATE=CISCCRANELT CUFTIONS= 02P0701) DOPTICANS= 000000 «
¢ INPUT: IN %UF= 000076 LENGTh=<Zp STATICN #=0 COMPONENT #=0 #
# CUTPUT: TRANSMISSIUN LCC=-4 STATION #=0 COMPONENT #=0 &
LA RS A AR 2R AR AL R LR R LR R R R R R R R R R R R TR R R R R TR R R R R RS

Figure H-4. Trace Record Header

TRACE ENTRY FORMAT
All entries in a trace listing contain a prefix consisting of three fields:

1. An entry number (8 in the example in figure H-5).
2. A “time stamp” in seconds and thousands of seconds (8.852 in the example).
3. An entry-type mnemonic (OPR in the example).

The first entry is numbered zero and successive entries throughout the rest of the listing of this trace are numbered
consecutively in ascending order (1, 2, 3 and so on). The “time stamp” makes it possible for you to determine the elapsed time
in seconds and milliseconds between one trace entry and another. The mnemonic tells you what type of trace entry you are
examining. There are eight types of trace entries, summarized in table H-1 and described in greater detail in following pages

of this appendix. The body of each trace entry tells you the pertinent information for the particular activity that has
happened or is about to happen.

HerD2 OPK  SENG CONTRUL SEG THEN RECEIVE CUNTROL St
SENC SEGz=wALF TIMEOUT= 7200,C00
IN BLFR= Q0 ,NZ1145 LENGTH=]

Figure H-5. Trace Entry

END OF TRACE AND LINE INFORMATION MESSAGES

The “END OF TRACE . . . .” message appears in the listing when the line being traced is closed. The message tells you the
decimal logical device number of the line (32 in the example in figure H-6) and indicates that the line’s activities are no
longer being monitored by the trace facility. It is followed by the Line Information Display, showing the state of the line
just before tracing was stopped.
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P L L L TR L L TR ST TR R R gy

# ENC OF TRACE FCR DEVICE 27 =#

GUBERROBT BB RD IR A RO IR GBI G DD BB /=%§
R

EX- -2 R-T:-2 -2 R-R-RR-R-R-R-R- AR 2R -2 R RN R R R R R R R R R R R

#el=]=Nef=e=l=-R=F=0=K=M=A=Tal=O=Nea=(=]=5=P=L=-a-Y#

EEE- TR RR-F- R 2-F-F R R-T-X-X-2-2-X-F-2-2- XX PR FEREFER-R-TE R 2.0 2. FF - F- N3

LINE NUMOER: 4 LOGICAL Dkv, MUMHBER: 132 L

VEV. TYPE: 18 SUBTYPE: 3 VER=A,00.01
012345678501234¢

COPTIONS: u010000010000010

AUQPTIONS: 00000001000U01100

DOPTIONS: 090000000000U00N0

-3

% +#
& £
# 2
* )
* 2
&  NUMOUFFERS: 1 BUFFrSlcE: 512 (WOURDS) #
4 POLLREPEAT: 0 PCLLLELAY: O SECS., *#
# [INSPEED: 200 CLTSkEEDL: 300 #
#  MISCARRAY: RECEIVE TIMeECGULUT: 7200 SECS, #
“ LGCAL TIMEOLUT: 7200 SECS, *#
# CONNECT TIMEUGUT: 7¢00 SECS, #
o ~ESPCNSE TILIMEOUT: 3 SECS, #
® NGO, ERRCR RETRIES: 7 #
# DARIVERNAME: CSSESCO LINESTATE: UNCONNECTED #
#  CTRACEINFO: ENTRIES=2S MASK=011111 #
& TYPE CF TRACE = ALL «NCWRAP #
2 POLLIST: ENTRIES=0 INLE X=0 # ‘Aawa
%  PHONELIST: ENTRIES=0 INLEX=0 Yl !
@« ITOLIST: ENTHIES=0 INDEX=0 @
# SUPLIST: STATICNS=0 COMFONENTS=0 #
4 ERRORCUVE: KRECCVERABLE=N InKkECOVERABLE=N I}
# MSOGSENT: 0 #SCEhRECv: ) s
¢  KRECOVERRORS: 0 IRRELOVERKURS: 0O 4

XTI EY R ELEE LR EFE YL LI R LD L A S R R R

END CF uOB,

Figure H-6. End of Trace and Line Information .

MISSING ENTRIES MESSAGE

If *“MISSING ENTRIES” appears at the start of a trace record in the listing, it means that the record was not large enough to
accommodate all of the trace entries and some entries were lost. If WRAP was not specified (NOWRAP), then the missing
entries were at the end just before the CMP entry; otherwise they are missing from the beginning where they were overlaid
by the trace entries that extended past the end of the record. If the missing entries are crucial: %

1. Purge the trace file.

2. Change the “number of entries per record” specification by way of the ;TRACE=, numentries parameter in an
#RJLINE command for the line.

3. Change the MASK field to include only the trace entry types that are required for your particular situation.

4. Rerun the Emulator.

OPR (OPERATION) TRACE ENTRIES

An OPR trace entry is generated each time the physical driver is called upon to perform an operation. An example is shown in
figure H-7.

3 €.l C¥YR  SEAD CCNTROL StU THEN RECEIVE TeEXT
SEND SEG=ziUL ACK TIMeOUT= 7200,000
0T cfFk= 0,000000 LENGTA=0
IN BLFR=z 1,000066 LENOTH==ZA A=§§

Figure H-7. OPR Trace Entry
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Item Meaning

SENDCONTROLSEQ.... This item tells you what operation is being performed.

SEND SEQ this item tells you what BSC control character se-
quence, if any, is about to be sent to the remote station
(ID ACK in the example).

TIMEOUT Thisitem tells you the starting value of the applicable
timeout timer. In the example the driver sends a ID
ACK to the remote station and then waits for a charac-
ter response. “TIMEQUT= 30.000” specifies that the
response timeout timer will be activated and set to 30
seconds. (The value of this parameter is input in
seconds.)

OUT BFR=n.mmmmmm This item specifies the memory bank number (n) and
the octal address (m) of the Emulator/CS output buffer.

IN BFR=n.mmmmmm This item specifies the memory bank number (n) and
octal address (m) of the Emulator/CS input buffer.

LENGTH For output, this specifies the amount of text to be sent
(+ = words; — = bytes). For input, this specifies the
maximum amount of text that can be received for this
message (+ = words; — = bytes).

Table H-1. Trace Entry Type Mnemonics
Mnemonic Entry Type Definition

OPR Operation Generated each time the physical driver (a segment of the CS driver) is called
upon to perform an operation. The OPR trace entry tells what operation is to be
performed.

STN State Generated each time the driver transfers from one internal state to another. The

Transition STN entry is for internal HP use and should be ignored by the user.
EDT Editor Generated each time a text message or control character sequence is received
from the remote station. In the case of a text message, the EDT trace entry shows
the first 14 words of the Emulator’s buffer; BSC control characters, pad characters,
and CRC parity sequences are omitted. In the case of a BSC control character
sequence, the EDT trace entry supplies a mnemonic phrase telling what was
received.
RCT Receive Generated each time a BSC control character sequence is received from the
Control remote station. The RCT trace entry shows (in octal) sequentially byte-for-byte
Sequence exactly what was received.

SCT Send Generated each time the driver sends a BSC control character sequence to the
Control remote station. The SCT trace entry shows (in octal) sequentially byte-for-byte
Sequence exactly what was sent.

RTX Receive Generated each time a text message is received from the remote station. The RTX
Text trace entry shows (in octal) sequentially byte-for-byte exactly what was received.

STX Send Generated each time the driver sends a text message to the remote station. The
Text STX entry shows (in octal) sequentially byte-for-byte exactly what was sent.

CMP User Generated each time an Emulator request (a CREAD, CWRITE, CCONTROL or
Request CCLOSE intrinsic call) is completed. The CMP trace entry summarizes the line
Completed activity, such as the number of text messages sent and received and the number

of errors that have occurred.
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EDT (EDITOR) TRACE ENTRIES

EDT trace entries are generated to identify received text messages and received BSC control character sequences. An %
example is shown in figure H-8. -

[} €olec? EUT RECY TEXIT XLOU==F
: €0V, 0uN 170,.NFU 070,040
F c E

Figure H-8. EDT Trace Entry

In the case of a received text message, the body of an EDT trace entry shows, in octal, the message format word (MFW) and
the first 13 words of the text message. Regardless of how long the text message is, only one EDT trace entry is generated for
each received text message. The text message is shown as it appears in the Emulator’s buffer. BSC control characters, pad
characters, and CRC parity sequences are omitted. XLOG specifies the total number of words or bytes (+ = words; — = bytes)
deposited into the Emulator’s buffer, consisting of the MFW and received text. The MFW is described at the end of this
appendix.

In the case of a received BSC control character sequence, the EDT trace entry includes a mnemonic phrase telling what ""“%)
control character sequence was received. (Appendix I contains a description of the BSC “handshaking” sequence and control
characters.) If the control character sequence was accompanied by ar. ID sequence, the ID sequence is shown in octal below

the mnemonic phrase. XLOG is normally zero, except in the case when an ID sequence was also received. In the latter case,

XLOG specifies the length of the ID sequence ( + = words; — = bytes).

Whenever possible, the trace dump program converts the received octal codes to a character and displays the character

beneath its code. The translation from code to character is performed for EBCDIC transmissions as well as ASCII
transmissions.

In the example in figure H-8, the body of the EDT trace entry is interpreted as follows: *‘\)

A text message was received from the remote station. The total number of characters received was six (XLOG=—86), of which
two are MFW characters and four are data characters. These characters are:

200.00 = MFW (message format word)
120=P 060=0
070 = 8 040 = Space
RCT (RECEIVE CONTROL SEQUENCE) TRACE ENTRIES

An RCT trace entry is generated each time a BSC control character sequence is received from the remote statif)n. The body of
an RCT trace entry shows you sequentially byte-for-byte exactly what was received. An example is shown in figure H-9.

L] 1.026 RCT 0Z0,7€0 377,377
0

Figure H-9. RCT Trace Entry

Control character sequences are terminated by a trailing pad character (377 octal). When interpreting the body of an RCT
trace entry, ignore anything following the 377 code. In the example, an ACKO control character sequence was received. The
octal codes are interpreted as follows:

020 = DLE ACKO sequence
260 = 0 (060 with parity bit set)
377 = Trailing pad character )

Whenever possible, the trace dump program converts the octal codes to a character and displays the character bfan?ath its
code. The translation from code to character is performed for EBCDIC transmissions as well as ASCII transmissions.
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SCT (SEND CONTROL SEQUENCE) TRACE ENTRIES

An SCT trace entry is generated each time the driver sends a BSC control character to the remote station. The body of an SCT

trace entry shows you sequentially byte-for-byte exactly what was sent to the remote station. An example is shown in figure
H-10.

r

Ue956 SCT 208,277
Figure H-10. SCT Trace Entry
In the above example, an ENQ control character was sent. The octal codes are interpreted as follows:

205 = ENQ (005 with parity bit set)
377 = Trailing pad character

Whenever possible, the trace dump program converts the octal codes to a character and displays the character beneath its
code. The translation from code to character is performed for EBCDIC transmissions as well as ASCII transmissions.

RTX (RECEIVE TEXT) TRACE ENTRIES

RTX trace entries are generated each time a text message is received from the remote station. The body of an RTX trace entry
shows you sequentially byte-for-byte exactly what was received. An example is shown in figure H-11.

o €.7S RTX  0gP.UU2 170,060 070,040 020,202 0Etecs0 277,000
L 0 be
77,3107

Figure H-11. RTX Trace Entry
Most text messages are terminated by a two-byte CRC (cylic redundancy check) parity sequence, while a few may use a
one-byte LRC (longitudinal redundancy check). This is followed by a trailing PAD character (377 octal). When interpreting
the body of an RTX trace entry, ignore anything following the 377 code.

In the example, the octal codes are interpreted as follows:

020 = DLE 002 = STX

120 =P 060 =0

070 = 8 040 = Space

020 = DLE 203 = ETX (003 with parity bit set)

026 = First CRC byte 240 = Second CRC byte
877 = Trailing pad character

Each RTX trace entry can show a maximum of 32 bytes. If a text message exceeds this length, as many successive RTX trace
entries are generated as are necessary.

Whenever possible, the trace dump program converts the octal codes to a character and displays the character beneath its
code. The translation from code to character is performed for EBCDIC transmissions as well as ASCII transmissions.

STX (SEND TEXT) TRACE ENTRIES
STX trace entries are generated each time the driver sends a message to the remote station. The body of an STX trace entry

shows you sequentially byte-for-byte exactly what was sent to the remote station. An example is shown in figure H-12.

13 1,037 STX 020,002 120.060 070,040 020,203 02€.c40 377
P 0 A

Figure H-12. STX Trace Entry
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In the example, the octal codes are interpreted as follows:

020 = DLE 002 =R

002 = STX 040 = Space

120 =P 060 = 0

070 = 8 040 = Space

020 = DLE 203 = ETX (003 with parity bit set)

026 = First CRC byte 240 = Second CRC byte

Each STX trace entry can show a maximum of 32 bytes. If a text message exceeds this length, as many successive STX trace
entries are generated as are necessary.

Whenever possible, the trace dump program converts the octal codes to a character and displays the character beneath its
code. The translation from code to character is performed for EBCDIC transmissions as well as ASCII transmissions.

CMP (VO COMPLETION) TRACE ENTRIES

A CMPtrace entry is generated each time an Emulator request (a CREAD, CWRITE, CCONTROL or CCLOSE intrinsic call)
is completed. An example is shown in figure H-13.

eé 3,332 CMF ERKCR LULLE=Z10 LAST RECCVERAKBLE ERRCR CODE= 0
aMSE SEMNT=zo #MS6G RECV=0 STATE=CONTROL
4 RKECCVEkABLE ERR=0 # IRRECOVERAHBLE ERR=0

Figure H-13. CMP Trace Entry
The meanings of the various items are as follows:
Item Meaning

ERROR CODE The error cede of the request’s most recent recoverable error
(see section V of this manual for error codes).

LASTRECOVERABLE ERROR CODE If a recoverable error occurred, this identifies its error code.

#MSG SENT The total number of text messages that have so far been sent
for this connection.

#MSG RECV The total number of text messages that have been received so
far for this connection.

#RECOVERABLE ERR The total number of recoverable errors that have occurred so
far for this connection.

#IRRECOVERABLE ERR The total number of irrecoverable errors that have occurred so
far for this connection.

STATE The line state after the completion of the user request. In the
example it is in the control state.

SSLC DRIVER MESSAGE FORMAT WORD (MFW)

All BSC control characters are deleted from the incoming text stream by the driver. The driver describes the received text’s
format via the message format word (MFW) that is contained in word zero of the user’s buffer. The MFW fields, which have
the same meaning as in sent text, are as follows:
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Field

MFWbit0

MFWbit 1

MFW bit 2

MFWbit3

Note:

- O
(||

- O
I

I

Note:

CS/3000 Trace Facility

Meaning

The received text was transparent. If the text contained ITB’s,
then this bit means that at least one intermediate text block was
transparent.

The received text was non-transparent.

The received text contained no ITB’s.

There were ITB’s. The length of each ITB immediately precedes
its block. The length is a 16-bit quantity and always begins on
a word boundary. The last ITB is followed by a delimiter word
set to all ones.

This field is significant only when there are ITB’s in non-
transparent text.

Not all ITB’s began with an SOH or STX character.
Each ITB was begun with an SOH or STX character.

The text block ended with an ETX character.
The text block ended with an ETB character.

Regardless of whether a text block ends in ETB or ETX, its suc-
cessful transmission or reception will increment its respective
“message” counter (MSGSENT/MSGRECYV in the CCHECK
intrinsic).
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COMMUNICATIONS || |

HANDSHAKING

With BSC and other line protocols of this type, “handshaking” is the term commonly used to describe the interaction between
stations. Typically the following information is exchanged:

o Message available for transmission

e Start of text transmission

e Acknowledgment or rejection of the text
e Detection of errors

e Retransmission after error detection
¢ End of transmission

A simplified handshaking sequence is summarized in figure I-1. This shows handshaking between a terminal and computer,
but it could also be between two terminals or two computers. In this sequence, a terminal tells a computer it has a message to
transmit. The computer recognizes the terminal and tells it to proceed with the message. When the computer receives the
message, it detects an error in the text and requests a retransmission. The retransmission is error-free and the computer asks
the terminal for another message. The terminal does not have anything more to transmit and so informs the computer. If the
computer had a message to transmit to the terminal it could now do so. Since it does not, it disconnects from the terminal.

MESSAGE SEQUENCE

A message exchange is initiated when a location sends a synchronization (SYN) sequence and an enquiry (ENQ) to another
location. If the other location can accept a message it acknowledges (ACK) the enquiry. Throughout the handshaking
sequence, each acknowledgment is alternately numbered one and zero. When an acknowledgment is not received by the
sender then the next one will be out of sequence and an error detected. As shown in figure I-2, ENQ is transmitted to initiate
the exchange and the response is ACK 0, even positive acknowledgement. The next step is to synchronize (SYN) the two
locations. This is obtained by transmitting two or more SYN characters, followed by the message block.

When the computer looks at the message block it detects an error and transmits a negative acknowledgment (NAK). The
terminal then retransmits the message block. This time it is error-free and the computer transmits ACK 1, odd positive
acknowledgment. Synchronization is performed at the start of each message block, and the terminal sends SYN SYN
followed by the message. The transmission is error-free and the computer responds with ACK 0, even positive acknowledg-
ment. Since the terminal has no more messages to transmit it sends the end of transmission (EOT) character. Unless the
computer has something to transmit to the terminal, this completes the exchange and the computer disconnects from the
terminal.

The line protocol characters used in the above example represent only a few of the BSC control characters. Table I-1 lists
character mnemonics along with their meaning and function.

TERMINAL COMPUTER

I HAVE A MESSAGE ——»
——— GO AHEAD
SENDS DATA —— =
—~—— ERROR — SEND AGAIN

RETRANSMITS DATA ———Jm
-~f—— OK — SEND NEXT ONE

SENDS END MESSAGE ———pp
~—— OK — DISCONNECT

Figure I-1. Simplified Handshaking Sequence
11
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TERMINAL
SYN SYN (SYNCHRONIZE)

ENQ (ENQUIRY)

SYN SYN (SYNCHRONOUS IDLE)
TRANSMITS MESSAGE BLOCK

RETRANSMITS BLOCK

SYN SYN MESSAGE BLOCK

EOT (END OF TRANSMISSION)

30130C
COMPUTER
—
—
EVEN
~—— ACKO POSITIVE
ACKNOWLEDGE
—_—
—_—
NEGATIVE
< NAK  \ CKNOWLEDGE
—_—
ODD
~€—— ACK1 POSITIVE
ACKNOWLEDGE
—
EVEN
—ff—— ACKO POSITIVE
ACKNOWLEDGE
—_—

Figure I-2. BSC Handshaking Sequence

Table I-1. BSC Control Characters

Character Meaning
SYN Synchronous Idle
STX Start of Text
ETB End of Transmission Block
US/ATB End of Intermediate

Transmission Block

ETX End of Text
EOT End of Transmission
ENQ Enquiry

Function

Establishes and maintains character synchronization prior to the message
block. Also used as time fill in the absence of control characters and data.

Transmitted before the first control characters. These characters contain
information such as the routing and priority of the message.

Indicates the end of the text block starting with STX or SOH. BCC is sent
after ETB, requiring the receiver to respond with ACK, NAK or optionally
WACK or RVL

Divides a message for error checking purposes without the turnaround
required by ETB. BCC follows ITB and resets the block-check count to
zero. STX or SOH is not required for following text blocks, but STX is re-
quired if a header is followed by text.

Terminates a block of characters, began with SOH or STX, after the last
block in a sequence of blocks. BCC immediately follows ETX, requiring a re-
ceiver status reply.

Concludes transmission, resets all stations to control mode (neither trans-
mitter or receiver). Also a non-transmit response to a poll and an abort
signal for a malfunction.

Bids for the line in a point-to-point and multipoint connection: requests re-
transmission of last acknowledgment; or preceding block to be
ignored. Also indicates completion of poll or selection sequence.
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Table I-1.
Character Meaning
*ACK Affirmative
Acknowledgment
SOH Start of Heading
NAK Negative Acknowledgment
*TTD Temporary Text Delay
*RVI Reverse Interrupt
*WACK Wait Before Transmit

Positive Acknowledgment

DLE Data Link Escape

DLE EOT Disconnect Sequence
For A Switched Line

Pad None

*Two-character sequence.

30130C
BSC Control Characters (Continued)
Function

Previous block accepted and error-free, receiver ready for next block. Also
a positive response to selection (multi-point) or line bid (point-to-point).

Transmitted before the header characters. These contain information such
as the routing and priority of the message.

Previous block unacceptable and retransmission required. Also a negative
response to a selection or line bid.

Transmitter not ready to commence transmission but wants to maintain
connection. Sent two seconds after message received to avoid three
second timeout. Also initiates an abort.

Sent to a transmitter by a receiver in place of ACK, indicating the
receiver has a high priority message waiting transmission.

Previous block accepted and error-free, but receiver not ready for next
block. Will continue to respond with WACK until ready to receive. Also a
positive response to a text or heading block selection sequence (multi-
point), line bid (point-to-point) or identification line bid sequence
(switched network).

Prefix for control characters during transparent mode, when control
characters have no control meaning unless prefixed by DLE. The two-
character sequences ACK, WACK, and RVI have DLE as the first
character.

Transmitted on a switched line when all message exchanges are
complete. Can optionally be transmitted at any time instead of EOT to
cause a disconnect.

Added before (leading pad) a transmission and after (trailing pad) a

transmission to ensure the first and last characters are properly
transmitted.
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e EMULATOR FILE OPTIONS

There are seven Emulator files whose characteristics should be known to the Emulator user. These are:

e Command File

e Input File

¢ List File

¢  Out File

¢  Punch File

®  Source File

® (S/3000 Trace File

gj This appendix describes the above files except for the CS/3000 trace file, which is described in appendix H. For those files
- that can be specified on the :RJE command, the MPE command interpreter issues a :FILE command for each file specified

by the user. Consequently, the user’s formal file designator effectively overrides the nominal file designator used by the
Emulator. All files are closed with a security code of zero (unrestricted access).

FOPEN and FCLOSE intrinsic calls, and the FOPEN parameters AOPTIONS and FOPTIONS, are described in the MPE
Intrinsics Reference Manual, section II.

COMMAND FILE

f The command file is opened after the RJE command has been issued. It can be a disc file name; a backward *file reference;
or unspecified in which case the default is # STDINX. The command file is opened with the following parameters:

Parameter Bits Value Meaning
Formal File Designator RJECOM
FOPTIONS %2054 if unspecified
7 if user-specified
Domain Specification 14,15 00 Newfile if unspecified
W\ 11 Oldfile if user-specified
ASCII/Binary 13 1 ASCIH
Default File Designator 10,11,12 101 $STDINX if unspecified
000 Formal designator if user-specified
Record Format 8,9 00 Fixed
Carriage Control Option 7 0 No
File Equation 5 1 Disallow if unspecified
0 Allow if user-specified
AOPTIONS 0
Access Type 12 to 15 0000 Input only
Multi-Record Access 11 0 No
Dynamic Locking 10 0 No
Exclusive Option 8,9 00 Default
Inhibit Buffering 7 0 No
Record Size -80
Device Not passed
W\ Forms Message Not passed
User Labels Not passed
Blocking Factor Not passed
Number of Buffers Not passed
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Parameter Bits Value Meaning
File Size Not passed
Number of Extents Not passed
Initial Allocation Not passed
File Code Not passed
FCLOSE Dispesition Code 0 No change

If end-of-file or an error is encountered on the command file, then if the command file was not $STDINX it is closed and
$STDINX is opened as the command file, with the same options as describe above for unspecified command file.
Additionally, if the current input file is the same device as $STDINX, the input file is closed and the command and input
files are accessed as the same file. If the command file was $STDINX, the Emulator terminates.

INPUT FILE

The default input file is opened after the :RJE command has been issued, and after the command file has been opened. If
neither the command file nor the input file is specified by the user, then the command and input files are accessed as the
same file ($STDINX). Additionally, any time the input file is opened (either the default input file from the :RJE command,
or an input file specified on a # RJIN command) and is the same as the command file, the input file is closed, and both files
are accessed as the same file. The default input file is initially opened (following the :RJE command) with the following
parameters:

Parameter Bits Value Meaning
Formal File Designator RJEIN
FOPTIONS %2054 if unspecified
7 if user-specified
Domain Specification 14,15 00 Newfile if unspecified
11 Oldfile if user-specified
ASCII/Binary 13 1 ASCII
Default File Designator 10,11,12 101 $STDIN if unspecified
000 Formal designator if user-specified
Record Format 8,9 00 Fixed
Carriage Control Option 7 0 No
File Equation 5 1 Disallow if unspecified
0 Allow if user-specified
AOPTIONS 0
Access Type 12 to 15 0000 Input only
Multi-Record Access 11 0 No
Dynamic Locking 10 0 No
Exclusive Option 8,9 00 Default
Inhibit Buffering 7 0 No
Record Size Not passed
Device Not passed
Forms Message Not passed
User Labels Not passed
Blocking Factor Not passed
Number of Buffers Not passed
File Size Not passed
Number of Extents Not passed
Initial Allocation " Not passed
File Code Not passed
FCLOSE Disposition Code 0 No change
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When the default input file is used (by executing a # RJIN command with no input device or file specification), then if
REC= is not specified, the default input file is closed when the # RJIN operation completes, and the default input file is set
equal to the command file. If REC= is specified, then the default input file is left open.

When #RJIN specifies a device or file, the input file is opened with the following parameters:

Parameter Bits Value Meaning
Formal File Designator As user-specified, or not passed
FOPTIONS 7
Domain Specification 14,15 11 Old file
ASCII/Binary 13 1 ASCII
Default File Designator 10,11,12 000 Formal designator
Record Format 8,9 00 Fixed
Carriage Control Option 7 0 No
File Equation 5 0 Allow
AOPTIONS Not passed
Record Size Not passed
Device As user-specified, or not passed
Forms Message Not passed
User Labels Not passed
Blocking Factor Not passed
Number of Buffers Not passed
File Size Not passed
Number of Extents Not passed
Initial Allocation Not passed
File Code Not passed
FCLOSE Disposition Code 0 No change

As noted previously, if the input file opened is the same as the current command file, then the input file is closed and both
files are accessed as the same file.

LIST FILE/OUT FILE

The default list file is opened after the :RJE command has been issued, with the following parameters:

Parameter Bits Value Meaning
Formal File Designator RJELIST
FOPTIONS 92514 if unspecified
%507 if user-specified
Domain Specification 14,15 00 Newfile if unspecified
11 Oldfile if user-specified
ASCII/Binary 13 1 ASCII
Default File Designator 10,11,12 001 $STDLIST if unspecified
000 Formal designator if user-specified
Record Format 8,9 01 Variable
Carriage Control Option 7 1 Yes
File Equation 5 1 Disallow if unspecified
0 Allow if user-specified
AOPTIONS 1
Access Type 12 to 15 0001 Write only, delete old data
Multi-Record Access 11 0 No
Dynamic Locking 10 0 No
Exclusive Option 8,9 00 Default
Inhibit Buffering 7 0 No
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Parameter

Record Size

Device

Forms Message
User Labels
Blocking Factor
Number of Buffers
File Size

Number of Extents
Initial Allocation
File Code

FCLOSE Disposition Code

Bits

Value

Not passed
Not passed
Not passed
Not passed
Not passed
Not passed
Not passed
Not passed
Not passed
Not passed

0 No change

30130C

Meaning

If the FOPEN of a user-specified old file fails, then an attempt is made to open the file new. The following
parameters are changed from those above:

FOPTIONS
Domain Specification

File Size
FCLOSE Disposition Code

14,5

%504
00 Newfile

5000 records

1 Save permanently

Output will be written to the default list file (the file opened from the :RJE command) under the following conditions:

e  #RJLIST is processed, with no file, device, or list procedure specified, and unrouted output or routed list output is

received.

e #RJOUT is processed, with no file, device, or output procedure specified, and unrouted output or routed list output is

received.

The default list file is closed when the Emulator terminates.

When the # RJLIST or #RJOUT specifies a device or file, the list or output file is opened with the following parameters:

Parameter

Formal File Designator
FOPTIONS

Domain Specification

ASCII/Binary

Default File Designator
Record Format

Carriage Control Option
File Equation

AOQOPTIONS
Access Type
Multi-Record Access
Dynamic Locking
Exclusive Option
Inhibit Buffering
Record Size

Device
Forms Message
User Labels

Bits

14,15

13
10,11,12
8,9
7
5

12 to 15
11
10
8,9

Value Meaning
As user-specified, or not passed
%507 If filename
%504 If logical device or device class
11 Oldfile if device
00 Newfile if file
1 ASCII
000 Formal designator
01 Variable
1 Yes
0 Allow
1
1 Write only, delete old data
0 No
0 No
00 No
0 No

Not passed
As user-specified, or not passed
As user-specified, or not passed

Not passed
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Parameter Bits Value Meaning
Blocking Factor Not passed
Number of Buffers Not passed
File Size Not passed
Number of Extents Not passed
Initial Allocation Not passed
File Code Not passed
FCLOSE Disposition Code 0 No change

If the FOPEN of a user-specified old file fails, then an attempt is made to open the file new. The following
parameters are changed from those above:

FOPTIONS %504
Domain Specification 14,15 00 Newfile
FCLOSE Disposition Code 1 Save permanently

Output will be written to the list file specified on # RJLIST if unrouted output or routed list output is received. If an output
file is specified on # RJOUT, then any received data, routed or unrouted, will be written to it. Note that there is no default
output file opened on the :RJE command; an output file is opened only when specified on the # RJOUT command. List and
output files specified on the # RJLIST and # RJOUT command are closed when the command completes processing.

The value of the control parameter passed to FWRITE for list and output files depends on the received data and, in the case
of list files specified on # RJLIST, on the specifications of the AUTOPAGE parameter. If received data is non-transparent
and the first byte of a received logical record is an ESC character (%33 if LINECODE= ASCII, %47 if LINE-
CODE=EBCDIC), then the following byte is used to determine vertical forms control; otherwise vertical forms control is
not determined by received data. The following table summarized the conversions used for vertical forms control, according
to Emulator type and LINECODE:

2780 3780 HP 3000

Function ASCII EBCDIC ASCII EBCDIC Control (AUTOPAGE= YES)
Single Space Q / Q / %201 (%40)
Double Space R S R S %202 (%60)
Triple Space S T S T %203 (%304)
Skip to 1 A A A A %300
Skip to 2 B B B B %301
Skip to 3 C C C C %302%
Skip to 4 D D D D %303
Skip to 5 E E E E %304
Skip to 6 F F F F %305
Skip to 7 G G G G %306
Skip to 8 H H H H %307
Skip to 9 I I %310
Skip to 10 J J %311
Skip to 11 K K %312
Skip to 12 L L %313
Suppress Space M M %53

%If CHNL3=n is specified, the value n+ %277 is used.
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If vertical forms control is not determined by received data, than a value of %40 is used unless AUTOPAGE=NO is
specified, in that case %201 is used. This is the only case where where omitting the AUTOPAGE parameter is equivalent
to AUTOPAGE= YES; when vertical forms control is determined by received data, omitting the AUTOPAGE parameter is
equivalent to AUTOPAGE=NO.

If offline listing is being performed (the SOURCE parameter of # RJLIST was specified), then the control parameter used
for FWRITE is 0; unless the SOURCE file FOPTIONS specifies carriage control option, in which case the control
parameter is 1.

PUNCH FILE

The default punch file is opened after the :RJE command has been issued, with the following parameters:

Parameter Bits Value Meaning
Formal File Designator RJEPUNCH
FOPTIONS %2132 if unspecified
3 if user-specified
Domain Specification 14,15 10 Old temporary file if unspecified
11 Old file if user-specified
ASCIl/Binary 13 0 Binary
Default File Designator 10,11,12 011 $OLDPASS if unspecified
000 Formal designator if user-specified
Record Format 8,9 01 Variable if unspecified
00 Fixed if user-specified
Carriage Control Option 7 0 No
File Equation 5 1 Disallow if unspecified
0 Allow if user-specified
AOPTIONS %102
Access Type 12 to 15 0010 Write only save old data
Multi-Record Access 11 0 No
Dynamic Locking 10 0 No
Exclusive Option 8,9 01 Exclusive
Inhibit Buffering 7 0 No
Record Size 40
Device Not passed
Forms Message Not passed
User Labels Not passed
Blocking Factor Not passed
Number of Buffers Not passed
File Size Not passed
Number of Extents Not passed
Initial Allocation Not passed
File Code Not passed
FCLOSE Disposition Code 0 No change

If the punch file is not specified and $OLDPASS was opened but did not have a file code of 1060, then
$OLDPASS is closed. If this condition occurred or if FOPEN of an old file failed, then an attempt is made to
open the file new. The following parameters are changed from the above values:

FOPTIONS %2120 If unspecified
0 If user-specified
Domain Specification 14,15 00 New file
Default File Designator 10,11,12 010 $SNEWPASS if unspecified
000 Formal designator if user-specified
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Parameter Bits Value Meaning
File code 1060
Fileclose Disposition Code 2 Save temporary file if unspecified
1 Save permanent file if user-specified

Output will be written to the default punch file (the file opened on the :RJE command) only if routed punch data is received
while processing # RJOUT with no file, device, or punch procedure specified. The default punch file is closed when the
Emulator terminates.

When #RJPUNCH specifies a device or file, the punch file is opened with the following parameters:

Formal File Designator As user-specified, or not passed
FOPTIONS 3 If filename
0 If logical device or device class
Domain Specification 14,15 11 Oldfile if device
00 Newfile if file
ASCII/Binary 13 0 Binary
Default File Designator 10,11,12 000 Formal Designator
Record Format 8,9 00 Fixed
Carriage Control Option 7 0 No
File Equation 5 0 Allow
AOPTIONS %102
Access Type 12 to 15 0010 Write only, save old data
Multi-Record Access 11 0 No
Dynamic Locking 10 0 No
Exclusive Option 8,9 01 Exclusive
Inhibit Buffering 7 0 No
Record Size 40, or as specified on QUTSIZE
Device As user-specified, or not passed
Forms Message Not passed
User Labels Not passed
Blocking Factor Not passed
Number of Buffers Not passed
File Size Not passed
Number of Extents Not passed
Initial Allocation Not passed
File Code 1060
FCLOSE Disposition Code 0 No change

If the FOPEN of a user-specified old file fails, then an attempt is made to open the file new. The following
parameters are changed from those above:

FOPTIONS 0
Domain Specification 14,15 00 New file
FCLOSE Disposition Code 1 Save permanently

Output will be written to the punch file specified on # RIPUNCH if unrouted output or routed punch output is received.
Punch files specified on the # RIPUNCH command are closed when the command completes processing.
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SOURCE FILE

A source file is opened when the SOURCE parameter is specified on the # RJLIST or # RIPUNCH, indicating that an %
offline list or punch operation is to be performed. The source file is opened with the following parameters:

Parameter Bits Value Meaning

Formal File Designator As user-specified, or not passed
FOPTIONS 7

Domain Specification 14,15 11 0ld file

ASCII/Binary 13 1 ASCII

Default File Designator 10,11,12 000 Formal designator

Record Format 8,9 00 Fixed

Carriage Control Option 7 0 No

File Equation 5 0 Allow
AOPTIONS Not passed
Record Size Not passed
Device As user-specified, or not passed 3
Forms Message Not passed
User Labels Not passed
Blocking Factor Not passed
Number of Buffers Not passed
File Size Not passed
Number of Extents Not passed
Initial Allocation Not passed
File Code Not passed )
FCLOSE Designation Code 0 No change '

The source file is closed when the #RJLIST or #RJPUNCH command completes processing.
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«ngh MI

Blue Star le

Blue Star Hou:

1A1A Mauaum Road
Bangr'alm 560 025

Telox: 043-430

Cable: BLUESTAR

Blue Star Ltd.

Meeakshi Mandiram

wo/1678 Mahatma Gandhi Rd.
Cochin 682 018

Tel: 32069,32161,32282
0885-514

Tel
Cable: BLUESTAR

Blue Star Ltd.
1-1-1171
Sarojini Devi Road

Secunderabad
Tel: 70126, 70127
Telex: 015-459
Cable: BLUEFROST
Blue Star

Ltd.
234 Kodambaklam High Road
uudvaa 600 034

ex: 041-379
Cahle BLUESTAR

INDONESIA
BERCA Indonesia P.T.
P.0. Box 4984K.
Jin., Ahdul Muis 62
Jakarta

Tel: 349255, 349886

Telex: 46748 BERSIL 1A

Cable: BERSAL

BERCA Indonesia P.T.

P.0. Box 174/Sby

§3 Jin. Jimerto
umhaga

Tel: 42027

Cable: BErcaoon

ISRAE!

Eleamnlcs Engineering Oiv.
of Motorola Israe! Ltd.

16, Kremenetski Strest

P.0 25016

3
: 33569, 34164
Camo BASTEL Tel-Aviv
JA
Yokog: awamvnen-Packavd Ld.
Chuo Bldg.
4-20, Nis! ln ma S-cnome
Yodogawa-ku, Osaka-shi
Osaka,532
Tel: 06-304-6021
Telex: 523-3624
uoko?am -Hewlett-Packard Ltd.
Takaido-Higashi 3-chome
unlnaml-ku Tokyo 168
el: 03-331-611
elex: 232- 2024 'HP-Tol
Jable: YHPMARKET TOK 23 724

Yokegawa-Hewlett-Packard Lid.
Nakamo Building

Nakamura-ku, Nagm 450
Tel: 052 571-5171
Yokogawa-Hewlett-Packard Ltd.
Tanigawa Building
2-24-1 Tsuruya-cho

Inagawa-ku
Yokohama, 221
Tel: 045-312-1262
Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building
105, 1-chome, San-no-maru
Mito, Ibaragi 310
Tel: 0292-25-747
Yokogawa-Hewlett-Packard Ltd.
Inoue Buldin
1348-3, Asahi-cho, 1-chome
Atsugl, Kanagawa 243
Tel: 0462-24-0452

Yokogawa-Hewlett-Packard Ltd.
magaya Asahi
Hachi ﬂlﬂl Building
h Floor
3-4, Tsukuba
a, Saitama 360
Tel: 0

KEN V

Advanced Commummwns Ld.
P.0. Box

Nairol

Tel: 331955

Telex: 22639

Imemahonar{ Aeradlo(E A.)Ltd.
P.0. Box
Nalrobl Alruorl

T 5055'56

Telex 2220122301

Cable: INTAERIO Nairobi
Madical O J

Lntsrnaﬂun Aeradio (E.A.)Ltd.

Mombasa

KOREA
Samsung Electronics Co., Ltd.
15th Floor, Daeyongak Blda .

5-5, 1
cnoonn Moo-Ro, Chung-Ku,
Seoul
Tel: (23;6811. 778-34012834
Telex: 22578
MALAYSIA
Hewlett-Packard Sales SON BHD
Suite 2.212.22
Banuunan Angkasa Raya

Ampang

uula Lumpar
Tel: 23320127491

Prnlel Enﬁlnwiuo

Lot 259, Satok Road
Kuching, 4$aramk

Tel:

Cable: PROTELENG

MOZAMBIQUE

AN. Goncalves, Ltd.

162, 1° Apt. 14 Av. D. Luis

Caixa Posul 107

Maputo

Tc| 27091, 27114
5~2d3 NEGON Mo

Cablu NEGO

NEW GUINI
Hevnm~Pacmd Australia

um J)mam Bank Building
Groun

Ward Strip

Port Moresby, Paupua
Tel: 258933

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, Wellington 3

P.0. Box 9443

Courtney Place
Wellington

Tel: 877-199

Cabla: HEWPACK Wellington

Hewlett-Packard (N.Z.) Ltd.
Pakuranga Professional Centre
267 Pakuranua Highway

Box 51092

Pakuranga
Tel: 569-651
Cable: HEWPACK Auckland

79 Cartton Gore Roau Newmarkat
P.0. Box 1234
Auckland
Tel: 75-289
CIhla DENTAL Auckland
{uulModlul Only
ledical Supplies N.Z. Ltd.
Nomo and Parumoana Streets
Porirua
Tel: 75-098
Telex: 3858
AnalrlcalMed}cal Only
Medical Suggim N.Z. L.

239 Stanmore Road
Christchurch

Tel: B 2-01 9

Cable: DENTAL Christchurch

Analytical Medical Only

Msd Su lasNZ Ltd
na trest

P.D

Dunedln
Tel: 88-817
Cable: DENTAL Dunedin

NIGERIA

The Electronics
Instrumentations Ltd.

N6B/770 Oyo Road

Oluseun House

P.M.B. 5402

[L

Tel: 461577

Telex: 31231 TEIL NG

Cable: THETIEL [badan

The Electronics Instrumenta-
tions Ltd.

144 Ag:oe Motor Road, Mushin

P.0. Box 6645

Lagos
Cabqa: THETEIL Lagos

PAKISTAN

Mushko & COII\DMV Ld.
Qosman Cham

Ahdullah Maroon Road
Karachi

Tel: 511027 512027

Teles

Cable: CODFERATOR Karachi
Mushko & Company, Ltd.
353 Satellite Tow:y
Rawalpindi

el: 41924
Cable: FEMUS Rawalpindi
PHILIPPINES
The Online Advanced
Syslems Corporation
Rico Hou:
Amorsoln cav Herrera S

Leaasgl VllIaYa, Mabatl

Metro Ma:
Tel: BHS«M 85—34 -91,85-32-21
Telex: 3274 ONLINE

RHODESIA

Field Technical Sales

45 Kelvin Road North
. Box 3458

sbul
Tel: 70 52?1 (5 fines)
Telex: RH 4122

SINGAPORE
Hmm—)P&cmd Singapore

Depot Road
Alexandra P.0. Box 58

RS 2
Cabls: HEWPAOK smuawa

SOUTH AFRICA
HMm-PaL?éud South Africa

-4782
Cahlu HEWPACK Johannesburg

Hewlett-Packard South Africa
.). Lud.

P.0. 120

Nowam Place. Cape Province, 7450
Pine Park Centre, Forest Drive,
Pinelands, Cape Province, 7405
Tel: 53-7955 thu 9

Telax' 57-0008

RI LANK;
Metropolllan Anencles Ltd.
209/ Union Place

lom!

Tel: 35847

Telex: 1377METROLTD CE
Cable: METROLTD

SUDAN
Radison Trade
P.0. Box 921
Khartoum
Tel: 44048
Telex: 375

TAIWAN

Hewilett-Packard Far East Ltd.
Taiwan Branch

39 Chung Hsiao West Road
Saction 1, 7th Floor

Talpel

Tel: 3819160-9,3141010
Cable: HEWPACK TAIPEI
Hewlett-Packard Far East Ltd.
Taiwan Branch

80 2, cmmo Cheng 3rd. Road

lel (07)2“?318-Kaohslunq
Analytical Only

San Kwang Instruments Co., Ltd.
20 Yung Sui Road

Taipel

Tel: 36154469 Ilnm
Telex: 22894 SANKW/

Cable: SANKWANG Taipei
'I’ANIANIA

Medical r

gﬂgmaﬂnni Aeradio E.A.), Ltd.

Tﬂ:21251 ExL 265
ex: 03

UNIMESA Co

Elcom Raseareh Bullﬂlnu

2535 Sukumvit Ave.
Bangchak,| Bl kok

Tel: 3532387,

Cable: UNIMESA Bangkok

Medical O ltr
\mamaﬂnn AeradioE.A.), Ld.

K! mpala
1: 54388
Cable INYAEHIO Kampala

R J. Tllhu% Zambia) Ltd.

Tel: 73793
Cable: ARJAYTEE, Lusaka

OTHER AREAS NOTLISWTE'J. CONTACT:

ve.
Palo Alto, California 94304
Tel: (41 & 56-1501
TWX: 910-373-1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

CANADA

ALBERTA

Hewlett-Packard s&anada) Ltd.
11620A - 168th

Edmonton T5M 319

Tel: (403 452-3670

ONTARIO

HeMm Packard (Canma) Ltd.
1020 Morrison Di

Ottawa K2H 8l 7

Tel: (8138 320-6483

Hewlett-f Pankatd S\:{anmu) Ltd.
6877 Goreway

8sissau L4V 1M8 QUEBEC

10-831-2431 BRITISH COLUMBIA MANITOBA NOVA SCOTIA Tcl («e&s a- Hawlm-Packam (Canada) Ltd.
Hmm Pacuard ganm) L. Hewlett-Packard (Canada) Ltd. Hewlett- Pm:lmd (Cmaa) L. Hevﬂunw"aclwd (Canm)l-w. 275 Hymus Bivd. FOR CANADIAN AREAS NOT LISTED:
210,7220 Fi S.E. 10691 Shellbridge 380-550 W 800 Windm Hewlett-Packard (Canada) Ltd. Polnte Clnlvo HIR 167 Contact Hewlstt-Packard (Canada)
LRI 2713 TR Tl o 3357%1 Y:."g‘.,%‘,":‘s;’",%;& ! $52 Nowbald Strest ToCa o iess Lid. n Mississzuga.

el : : ondon

Twx: 610-821-6 610-925- wa:s1&a71-3531 TWX: 610-271-4482 Tel: (519) 686-9181 TX: 054;21 52v HPCL 2m9
CENTRAL AND SOUTH AMERICA ,':,s,,x;;;-_gm, Mexicana PERY

ENTINA S.A. de C.V : tL)nm fa Elaw&;d«lu S.A.
Hmlm Packard Argentina Av. Pemdnco Sur No. 6501 os Flamencos
SA ¢ ECUADO! Tepepan, Xochimilco San Isidro Casilla 1030
%ml Bonos Aves T Eortdcos gal Ector o F SR Tailes

uencs tlef nicos del Ecuador N -4

Tel: 31-6063,4,5.8 P.0. Box 642 nlex:m7-7sa-§3‘7’ Telex: Puh aoom 25424 SISIDRO
Telox: 122443 AR CIGY Eloy Altao No, 1624,3°Piso Cabte: ELMED Lima
Cable: HEWPACKARG

Biotron S.A.C.Ly M.
77

Tel: 30-4846 349358 34-0460,
33-2863

Telex: 011-7585

Cable: Blotron Baries
LIVIA

Casa Kavlin S.A.
Calle Potosi’ 1130
P.Dbﬂox

Tel: 41530,5322
Telex: CWC BX 5298 ITT 3560082
Cable: KAVLI

BRAZIL
Hewlett-Packard do Brasil
1.e.C. Ltda.
Alameda Rio Negro, 750
sl&haviﬂa

00 Barueri SP

Tel: 429-3222
Cable: HEWPACK Szo Paulo

Hewlett-Packard do Brasil

-Pérto re-RS
Tu 0512 22-; , 22-5621
8: HEWPACK Poto Alegre
IHovélm -Packard do Brasil

.e.C. Ltda.

Av. Epitaclo Pessoa, 4664
345 ro-Ry
% Y -Rio de Janel

ol:
Telex: 021-21905 HPBR-BR
Cabla: HEWPACK

Rio da Janeiro

CHILE
Jomnal ia. Ltda
Vicuna M: ennaa " Ofic. 1204
Y e

rreo 9, o
Tel: 34152
Telex: JCALCAGNI

COLOMBIA

Instrumentacidn

Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-75

Apartado Adreo 6287

td, | D.E.
Tel: 269-8077
Telex: 44400
Cable: AARIS Bogotd
Instrumentacion
HA. Lan ahlnk & Kier S.A.
Carrera 63 No. 48-A-31
Apartado 54098

lfin
Tel: 304475

COSTA RICA

Cientifica (hmamcuuse S.A.
Avenida 2, C

San Pedro daslslumas de Oca

Tel
Cabte: GALGUI

l
Te 1: 4
Telux: 2548 CVEDE €0
Cabte: CYEDE-Quito
Medical Only
Hospitalar S.A.
Casilla 3580
Robles 625
Quito

Tel: 545-250

Cable: HOSPITALAR-Quito
EL SALVADOR

IPESA

Butevar de los Heroes 11-48
San Salvador

Tel: 252787
GUATEMALA

|
Avunida Reforma 3-48,

Tal 316627 31}‘?86 66471-5,0x.9
Telex: 4192 Teletro Gu

Hewlett-Packard Mexicana,
S.A.deC.V.
Ave. Constlluddn No. 2184

NICARAGUA

Roberto Terdn G.

Apartado Posta! 689

adlﬁcia Terdn

Tel: 2514, 23412,23454,22400
Cabla: ROTERAN Managua

PANAMA
Elmrdulm Balboa, S.A.
Apara 4929

Pan:

calle Samuol Lewis

Edificio ““Alfa”, No.2

Culdad de Panama
1: 64-2700

Telex 3483103 cumudu

Can;
Cable: ELECTMN Panama

Sunal Radio Holland N.V.
Grote Hofstr. 3-5
P.0. Box 155
Paramaribo

Tel: 72118, 77880

Cable: Surtel

TRINIDAD & TOBAGO
CARTE

Caribbean Telecoms Lid.
P.0. Box 732

B9 Frederick Street

'ort-ot-Spaln

Tel: 62-

URUGUAY

Pablo Fermndn S.A.C.el.
Avenida Italia 2877

Casilla de Correo 370
%ﬁonlavldoo

40-3
Telex: 702 Pubtic Booth Para
Pablo Ferrando
Cable: RADIUM Montevideo

VENEZUELA
g&:ﬂm-l’achrd de Venezuela

P.0. Box 50933

Caracas 105

Los Ruices Norte
ransversal

Edificto Segre

Caracas 107
Tel: 239-4133 Ilnesle
Telex: 25146 Hi

Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:
Hewilett-Packard

Inter-Americas

3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 856-1501

10-373-1260
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8433




EUROPE, NORTH AFRICA AND MIDDLE EAST

UNITED STATES

AUSTRIA
Havilsn Packard Ges.m.b.H.
elskai 52

Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BAHRAIN

Medica! Only

Wael Pharmacy

P.0. Bax 648

Bahra

Tel: 54885 56123

Telex: 8550 WAEL GJ

Cable: WAELPHARM

Analytical Onl,

Al Hamidiya Tr 'lyadmo

and Contra 79

P 0. Box 200 4
anama

Tel: 259978, 259958

Telex: 8595 'KALDIA GJ

BELGIUM
Hewett-Packard Benelux
SAN.V.

Avenue du Col-Vert, 1,
éGmankraaalaan)

Tel: (02) 660 50 50
Cable: PALOBEN Brussels
Telex: 23-494 paloben bru

CYPRUS

Kypi
; Greqor!os Xenopoulos Street
P.0. Box 1152

FINLAND
Hewlett-Packard OY
xlankahausunu 5
P.0. Box 6
SF-00211 Helsinki 21
Tel: (90) 6923031
FRANCE
Hewlatt-Packard France
Avenl}ll? des Tropiques

oite Postals No. 6
1401 Orsa ex
el (1 907 825

Hmm Packam France
Chomm des Mouilles

ggl (78)33?1 25,

Hewiett-Packard France
Péricentrs de la Cépidre
%IIOM‘ nglﬂu‘s;- Mirall

R
wa; 5) 10957F
Hewlett-Packard France
Le Ligoures
Bureau de vente de Marselllas
Place Roude de Villenusve
I3|00 Alx-en-Provence

: (42) 59 41 02
Hewlatt-Packard France
2, Allge da la Boulnnem
35100 R
Tel: (99)0591 42 4

gawml -Packard France

Cable: HEWPACKSA Hamhuru
Telex: 21 63 032 h
Hawlstt-Packard GmbH
Technisches Buro Hannover
m Grossmarkt 6
-3000 Hannover 91
el: (0511) 46 60 01
elex: 092 3259
Hewiett-Packard GmbH
Technisches Buro Numnarq
sum erstrasse 90

Nllmba
al 0911) 56
‘elex: 06523 860
Hewtett-Packard GmbH
Technisches Biro Minchen
Eschenstrasse 5
-8021 Taufkirchen
el: (089) 6117-1
Hewlett-Packard GmbH
Technisches Bdro Berlin
Ea]lhs"asse 2-4

Tel: (030) 24 90 86
Telex 018 3405 hpbin d

GREECE

Kostas Karayannis

8 elmlrou Strest

Tel: 32 30 mnzm 731
Analytical On!

irego- "

G. Paj nanmmu & Co.
17 M pat

03
Tel 5522 915/5221 989
Telex: 21 5329 INTE GR

ITALY
MMm-Packard ltdlaln S.pA.

Via G.Di Vitt o o0,

0083 Cern

Sul Nwllo M)
Telel 5"046 HEWPACKIT

Hawlan~Pa:ka;d‘ Italiana S.p.A.

Via Ti

35100 Padova

Tel: (49) 664868
Telex: 41612 HEWPACKI

swlmPackam lullana S.pA.

Via G. Ar

1-00143 R

Tel: (08) 54 69 61

Telex: 61514

Cable: HEWPACKIT Roma

Hewlett-Packard Italiana S.p.A.

Corso Giovanni Lanza 94
-10133 Torino
Tel: (011)662245559308

Medical/Calculators Only

Hewlett-Packard Italiana S.p.A.

Via Principe Nicola 43 G/C
1-95126 Catanla
Tel:(095) 37 05 04

stlm-PackardRImmx S.pA.

Via Nuova

Tul (081) 7913544

Hawém—Pachrﬂ Italiana S.p.A.

M
140137 Boll
Tel: (05!) 307 7ﬂm40

JORDAN

POLAND

Biuro Informaci Technicznej

Hewlett-Packard

Ul Stawki 2, 6P

-950 Warszawa

Tel: 33.25.88/39.67.43

Telex: 81 24 53 hepa p!

UNIPAN

Biuro Obslugi Technicznej

01-447 Warszawa

ul Newelska 6

Poland

Zakla:r Naprawcze Sprzetu
lycznego

Plac Komuny Paryskiej 6

90-007

Tel: 334-41, 337-83

Telex: 886981

PORTUGAL

Telectra-Empresa Técnica de

Equipamantos Eldctricos S.a.r.l.
Rua mﬂ!o da Fonseca 103

P-Llabon 1

Tel: (19) 68 60 72
Cabls: TELECTRA Lisbon
Telex: 12598

Medical only

Mundinter

S.a.r.l.

P.0. Box 2761

Avenida Antonio Augusto
de Aguiar 138

Cahle INTERCAMBID uﬂwn

Mundial de Comdrcio

Hewlett-Packard Espafiola, S.A.
Av Ramdn y Cajal, 1

Edificio Sevilla, planta 9°
-Seville §

Tel: 64 44 5458

Hewlett-Packard Es|
Edificio Alhla nze
E-Bilbao

Tel: 23 53 08/23 8208

Hewlatt-Packard Es?annla S.A.
cmamon )Gord o

E- nl

Tel: 98- 351 13 54/361.13.58
SWEDEN

Hewlatt-| Packzr% S'v:lerll?a AB

-1'61 Bromma 20
0€ 730 05 50

721
agla: HEAiSUREMENTS

tockh
Hewlett-Packard Sverigs AB
Frétallsgatan 30
§-421 32 Véstra Frélunda
Te!: (031) 49 09 50
Telex: 10721 vla Bromma office

SWITZERLA

Nman-Packard (Schwelz) AG
gmmrsu

[:] 307
CH-8952 Schlieren-Zurich
Tel: (01 7305240
Tclax naa

Mevnen-r;a]clam Schweiz) AG

ola S.A.

Ankara

Tel: 2503 09 - 17 80 26
Telex: 42576 0ZEK TR
Cabls: 0ZYUREK ANKARA

UNITED ARAB EMIRATES
Emitac le.sgid Office)
P.0. Box 1641

Shavlsa;h

Tel: 3541218

Telex: 8135

Emitac Ltd. ?rmch Office)
P.0. Box 2711

Ahu Dhabl

Tel: 3313701

UNITED KINGDOM

Hewlett-| Pacmrd L.

King Stree!

WInmmh. Woldnu!mn
erks. RG11 SAl

Tel (0734) 784774

Telex 8471784

Hewlett-Packard Ltd.

Trafalgar House

Navl anon Roaa

Choshlve WAM 1NU
Tel: (061) 928 6422
Telex: 66

[(emn-Paclmrd Ltd.

Tel: (021 550 9911

Chat
Nicosin Braa gc,ﬁ‘m"a',f’l'; Mame Cote: WIEKMIA Mnuasher Causlns Co. CH-1219 Le Ll non-Geneva L“:nf sp ‘ck:rd ™
Tel: 45628/29 Tel: 88 10 Medical Only P.0. Box 1387 Tel: (022) 96 o Fa
canla Kypronics Pandehis TWX: 3&),4": Technomed Hellas Ltd. Amm Nassay Trudggg & Contracting Telex: 27 Wedgs House
sex: 3018 52 Skoufa Street Tel: 2490739907 P.0. Box 1 Cable: uswn&?xs Geneva 799, London Road
cascnossovs Immeubi pidcnts o 3638 972 Eﬁ‘b‘*i%““EsJ%y}é%‘ RS0 SYRIA Surey o oL
Vyvo]ova a Provozni Zakladna Rue van Gogh : lo: MOUASH T:l'n: 4439 NASSER General Elctronic Inc. Tel: %1 ) 6840103
cgz 55°" Ustavu v Bechovicich 58650 Villeneuve D Ascq HUNGARY Cable: NASSER Nuri Basha-Ahnaf Ebn Kays Strest  Telex: 946825
SR 2 97 Bechovice u Prahy Tel: (203091 4125 miu ""]y ds Méréstechnikai Al éhal‘gya Trading & AUMANIA Pog Box 5781 Hewlett-Packard Ltd
mascus 10, Wesley St.
Telax 12133 Szolgalata P o Box sa&sam Hewilstt-Packard Reprezentanta Te): 33 24 7
Hewlett-Packard France x Castleford
Institute of Medical Bionics Bureau do Vento fowter packand Sanvce b Bd.n. Balcescu 16 Telex: 11215 Yorks WF10 1A
Vyskumny Ustav Lekarske) Bioniky Cente d" s PasNord Lanin Kt 67, P.0.Box Tora dotomn 1726 Bucureat) Cibl: ELECTROROR DAMASCUS  1q 0977) 55016
Jadiova & ent Ampére Tel: 42 03 38 LUXEMBURG el:15 80 2313 83 85 MedicalPersonal Calculator only ~ Telex: 55
588346 R s b o e e Paris Tolox 225414 Hewlett-Packard Benelux elex: 10440 Sawah & Co. Hewlett-Packard Ltd
Bratislava-Kramare B.P. 300 ox: 2251 1 SANV. 1.I.R.U.C. Place Azmd 1°w§“ ce Way
;:::O:gggm %Sl ] 1)“9 Blanc  Mosnil Cddex Avenus o Col-ert, 1 Introprinderea Pentru L Hitchl s
: roen! q aan T He, n(ardsmrs, $G4 0!
oDR Hewett-Paclard France ;fﬁ:;’g’w ésmo |4 1.7’;1'31"1) v :1%10 .’1: C'alswl Tel: 16 367-19 697-14 268 Tol- ©462) 31311
Entwickiungslabor der TU Dresden é; 761" Pdt. Kennm Elding Tradin Compan&:nc E:IDI :oi)AI%BEN & ssdls wourestl-Seort 3 pel Suglman Hilal EI Miawi Telex: 82.59.81
Forschungsinstiut Melnsberg e T Hafnamval - Tvaovag e: 88:20-70, 88-24-40, 88-67-95  Mamoun Bita Stree, 5658 USSR
Waldhelmluainsberg Hewlett-Packard Fran 1S Raglsuwlk MOROCCO DamascusTel: 11 46 6. R: ':“"mtiw e USSR
-37 667 Franco-£vry” immeuble Lorraine  Tol: | 58201 63 Doibeay SAUDI ARABIA Paktovsky Boulevard 471 7-kw 12
Telox: 518741 Bollevad ds France Cable: ELDING Reyktavlk 81 rue Karatchi glsnlgbllshi“r}tmﬂ 4 Ofi) TUNISIA Moscow 101000
xport Contact AG Zuerich Tol: 077 36/ RAN fossbianca P.0. Box 1228, Baghdatiah Strest  Tunisle Electronique L
uenther Forgber Howia Pckard s 1. o Joddah 31 Avenus d la Liberte elex: owpak su
Schlegelstrasse 15 Hewlatt-Packard France No. 13, Fourteenth St Telex: 2305122822
040 Berlin ao. Rue ds Metz Mir Emad Avenue Cable: MATERIQ Tel 227,198 Tunis YUGOSLAVIA
el: 42-74-12 57130 Jouy aux Arches P.0. Box 4172419 6 40035 Tel: 280 144 Iskra-Standard Hewlett-Packard
elex: 111889 Tel: 87)69 45 32 rran. 3Te d'Agadic Ctl: ELECTA JE00M Corema Miklosiceva 38Nl
Tel: 851082-5 Casablanca Modem Electronic 1 tor, Av. de Carthage 81000 Ljubljana
PENMARK Tsxér zmos hewp ir Tel: 2720935 Estabishment Granch) Tunis Tel: 31 58 7962 16 74
Hewlgtt-Packard AS GERMAN FEDERAL REPUBLIC Telex: 23739 P.0. Bo Tel: 253 821 SOCIALIST COUNTRIES
Datavej 52 Hewlett-Packard GmbH Cable: GEREP-CASA | .un Telex: 12319 CABAM TN NOT SHOWN PLEASE
DK-3460 Birkerod iebszentrale Frankfus HMett Paclam L. . Tef: 62596/66232 CONTACT:
Tel: 02) 81 55 40 Berner Strasse 117 King Street Lan Cogedir Cabls: MOUFOO TURKEY Hewlett-Packard Ges.m.b.H
Cable: HEWPACK ostfach 560 140 Winnersh, Woklnnham 31 rue Omr Staoui Modern Elsct TEKNIM °°"‘ra“’ L. Handelskai 52
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