


























































































































Additional Utility Programs and Advanced Examples

contain a CONSOL command which reassigns the same file as console input,
thereby creating a command sequence loop. The following example illustrates the
above and the usage of the CONTROL/E feature:

Example 3:
Consider an ISIS-1I file named LOOP.CMD containing the following:

:F1:PLM80 :F1:MYPROG.SRC
AE
CONSOL LOOP.CMD

If the user enters the command CONSOL LOOP.CMD at the Intellec console, the
file MYPROG.SRC is compiled, and the CONTROL/E transfers control to the
initial system console. After editing the source for errors, a CONTROL/E can be
entered at the console to return control to the next statement in the file
LOOP.CMD. The final CONSOL command reassigns the file LOOP.CMD as con-
sole input causing another compilation. Thus a loop is set up.

The STRZ Command

When transparent binary files are transmitted using standard 2780 or 3780 protocol,
data is transmitted to the line in 80-byte records. The last record of a file is padded
with binary zeroes as needed to fill the last 80-character record.

Many Intel relocation and linkage products (e.g., LINK86, LIB86) reject input files
with trailing zeroes. STRZ removes trailing zeroes from such an object file.

The syntax of the STRZ command is
STRZ <filename>

where <filename> is the path-name of the file containing the object module. STRZ
copies the object module to a temporary file named STRZ.TMP on the disk contain-
ing the original file, but deletes the extra binary zeroes. The original file is deleted,
and the temporary file is renamed with the original file name.

STRZ will process only binary files in standard object module format.

Using an Intellec Development System as an
Attached Processor

An Intellec development system with the Mainframe Link can be configured to
accept a source file (or files) from a remote processor, assemble or compile them,
and send the results back over the link to the remote processor. The process can be
repeated without operator intervention. For instance, a user working on a main-
frame connected to an Intellec system can go through the edit-transmit-compile-
receive-edit loop without entering any commands at the Intellec console after the
initial start-up. This is accomplished by executing ISIS-II and RCOMS80 commands
from a command sequence file and creating a loop in the file for repetitive execu-
tion. This section presents two examples of how to configure an Intellec develop-
ment system as an unattended attached processor, using such command sequence
files.

Consider an Intellec system connected to a DEC PDP-11 computer system running
the RSTS/E operating system. We assume that the RSTS/E RJ2780 software is con-
figured for 2780, transparent mode with default output file—INFILE.*. The start-
up procedure is explained in Chapter 5. In this case, however, transparent mode is
selected, since binary files will be transmitted.
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Example 1:

An ISIS-II command file (named LOOP.CMD) causes the Intellec system to receive
a PL/M-80 source file from the PDP-11, compile it, and send the list file back to the
PDP-11.

LOOP.CMD contains the following Mainframe Link and PL/M-80 Compiler
commands:

RCOM80

RECEIVE FILE.SRC

EXIT

PLMB0 FILE.SRC PAGEWIDTH(80)

RCOM8O

SEND FILE.LST

EXIT

DELETE FILE.SRC, FILE.LST, FILE.OBJ
CONSOL LOOP.CMD

This command file is invoked by typing the following ISIS-II command at the
Intellec console:

CONSOL LOOP.CMD

RCOMBS0 invokes the Mainframe Link software. The first file received is placed in
FILE.SRC. The EXIT command returns control to ISIS-II and the next command
compiles the source in FILE.SRC creating a list file. Note that since only 80-byte
records can be transmitted, we specify a pagewidth of 80 characters. The next two
commands send the list file FILE.LST over the link to the PDP-11. When the
CONSOL command in the file is executed, the file LOOP.CMD is closed and
reopened, and the command sequence is processed again from the beginning. Thus a
loop is created and the Mainframe Link software waits to receive the next file from
the remote PDP-11 computer.

On a RSTS/E terminal, the following two commands send a source file to the
Intellec system for compilation and receive the resulting list file:

*RJ:=PROG.SRC (Send file PROG.SRC to the Intellec
system)
*PROG.LST=RJ: (Receive list file from the Intellec system

into PROG.LST)

Example 2:

In the previous example, the Intellec development system was set up to do one
specific task, namely PL/M compilation. In this example, the user sends a general
ISIS-1I command sequence file from the PDP-11 to be processed by the Intellec
system. The following ISIS-II command sequence file named LOOP.CMD sets up
the Intellec system to receive this command sequence file from the PDP-11 computer
and execute it using the ISIS-IT SUBMIT facility:

RCOM80

RECEIVE :F1:CMND.CMD
EXIT

SUBMIT :CMND.CMD

:F1
DELETE :F1:CMND.CMD
CONSOL :F1:LO0OP.CMD

The command sequence file from the PDP-11 may contain commands to further
receive files, COMPILE/ASSEMBLE/LINK/LOCATE them, and send the result-
ing files back to the PDP-11.

Additional Utility Programs and Advanced Examples
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The user invokes the loop by typing at the Intellec console:
CONSOL :F1:LO0P.CMD

We have assumed that the Mainframe Link software and CONSOL program reside
on Drive 0 and that the command sequence files are stored on Drive 1.

Now suppose that from the RSTS/E terminal the user wishes to send a PL/M source
file named PROG.SRC, compile it, link the object module with PLM80.LIB and
SYSTEM.LIB, and send the list, map, and object files back to the PDP-11.

The user creates the following command sequence file named CMND.001 under
RSTS/E:

RCOM8O0

RECEIVE :F1:PROG.SRC

EXIT

PLM80 :F1:PROG.SRC PAGEWIDTH(80)

LINK :F1:PROG.OBJ,SYSTEM.LIB,PLM80.LIB TO &
:F1:PROG.LNK MAP PRINT(PROG.MAP)

RCOM8O

MODE TSP

SEND :F1:PROG.LNK

MODE NTSP

SEND :F1:PROG.LST

SEND :F1:PROG.MAP

EXIT

DELETE :F1:PROG.SRC,:F1:PROG.LST,:F1:PROG.OBJ
DELETE :F1:PROG.LNK,:F1:PROG.MAP

The user transmits the ISIS-II command file and then the program source file by
entering the following RJ2780 commands at his RSTS/E terminal:

*RJ:=CMND.0O01
*RJ:=PROG.SRC

Before the Intellec system starts returning the object and list files to the PDP-11, the
user should enter the following RJ2780 command at his RSTS/E terminal:

PROG.OBJ=RJ:/B

The object file is placed in PROG.OBJ. The /B indicates it is a binary file for which
no translation is to take place. Since INFILE.* was specified during RJ2780 invoca-
tion as the default output file, the PROG.LST, and PROG.MAP files are returned to
the RSTS/E system as INFILE.001, and INFILE.002, respectively.

Configuration Considerations

Before using the Intellec system as an attached processor, the user should be aware
of the following considerations:

1. If a fatal error occurs at any time on the Intellec development system, ISIS-I1
will be reloaded and the console will be assigned to the cold start console. User
intervention will then be required to restart the command sequence loop
manually. Consequently, it is recommended that the ISIS-II command files be
thoroughly debugged before being used as a remote unattended processor in a
production programming environment.

2. The Intellec system responds to communications from the remote computer
only when RCOMBSO is active. Since some remote systems may abort a transmis-
sion if no acknowledgement is received from the Intellec system in a certain
period of time, the user should suppress the time-out feature on the remote
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system if possible. Consult the remote system manuals for detailed instructions.
If it is not possible to suppress the time-out, then the user should transmit files
from the remote computer only when RCOMBQ0 is active.

Command sequence files submitted to the Intellec system must delete any files
which they create, otherwise ISIS-II will abort with a fatal error when the disk
becomes full, or when RCOMBS0, invoked in a subsequent command file,
attempts to create an ISIS-I1 file which already exists.

If many users are submitting jobs to the Intellec system from a mainframe
computer, the mainframe must be configured in such a way that the ISIS-II
command sequence file for each user’s job is transmitted to the Intellec system
directly preceding the data files for the same job. Otherwise, different user’s
jobs will be intermixed, leading to unpredictable results.
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CHAPTER 7
MAINFRAME LINK DIAGNOSTICS

Two diagnostic tools are available with the Mainframe Link: a loop-back confidence
test that verifies the proper operation of the microcomputer development system,
cables, and modem; and a diagnostic dump facility that can help diagnose line pro-
tocol problems.

Confidence Test—the ALTEST Command

To direct the Mainframe Link to run a loop-back confidence test enter the following
console command:

ALTEST

This command causes transmission and simultaneous reception of data blocks by
the development system. When an image of the data transmitted is received by the
Mainframe Link, it is compared with the transmitted data. If the data is the same,
the development system and other components in the data path are working cor-
rectly. If no data is received, some portion of the data path is not working. Simi-
larly, if received data does not match transmitted data, some portion of the data
path is at fault.

Loop-back can be accomplished in the following two places (see figure 7-1):

1. At the serial port connector on the rear panel of a Series II or at the end of the
iSBC-955 cable from an iSBC-534 board. Use the loop-back connector supplied
with the Mainframe Link. This test verifies the software configuration and the
serial port.

SERIAL PORT (CRTORTTY)

LOOPBACK
(A) | SERIES I j/CONNECTOR

SERIES I
MODEL iSBC-955 CABLE
800 //
(®) LOOPBACK
“— CONNECTOR
iSBC-534
MODEM
SERIES |l fy CABLE oY vt in
© | udfeL LOOP-BACK
800 MODE
Figure 7-1. Loop-back Configurations 565-10
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2. At the modem, if the modem is equipped with the analog loop-back feature.
This configuration tests the entire local data path, including the modem and
cable.

Hardware Configuration for the Confidence Test

To configure a Series II or Model 800 for running the loop-back test with a modem:
¢ Ensure that all jumpers are connected as detailed in Chapter 3.

¢ Ensure that the modem is connected to the Intellec development system using
the modem cable supplied with the Mainframe Link.

e Put the modem into analog loop-back mode.

To configure a Series II or Model 800 for running the loop-back test with a modem
eliminator:

* Ensure that all jumpers are connected as detailed in Chapter 3.

* Ensure that the modem eliminator is connected to the Intellec development
system using the modem cable supplicd with the Mainframe Link.

* Remove the remote system cable from the modem eliminator.
* Install the loop-back connector in its place.

To configure a Series 11 using an IPB or IPC serial channel to run the test with loop-
back at the serial port connector:

* Ensure that all jumpers are connected as detailed in Chapter 3.

¢ Remove the modem cable from the Series 11 rear panel.

¢ Install the loop-back connector in its place.

To configure a Model 800 or Series II with an iSBC-534 board for running the test
with loop-back at the end of the iSBC-955 cable, the iSBC-534 jumpers must be
changed (see figure 7-2).

To configure the iISBC-534 board:

1. Disconnect the power cord.

2. Remove the iSBC-534 board from the chassis.

3. Remove the following jumpers (installed per instructions in Chapter 3) for:

Channel 0: 76-79
81-82
Channel 1: 83-86
88-89
Channel 2: 90-93
95-96

Channel 3: 97-100

102-103

4. Install the following jumpers (removed per instructions in Chapter 3) for:

Channel 0: 79-80
80-81
Channel 1: 86-87
87-88
Channel 2: 93-94
94-95

Channel 3: 100-101

101-102

Mainframe Link
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FOR CHANNEL 0 FOR CHANNEL 1 FOR CHANNEL 2 FOR CHANNEL 3
RECONFIGURE RECONFIGURE RECONFIGURE RECONFIGURE
s 77 78 80 82 83 81 85 87 89 90 91 e2 94 96 97 98 69 101 103
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81 88 93 95 100 102
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8
¥

9
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Figure 7-2. Reconfiguring the iSBC-534™ Board for Loop-back Test 565-5
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5. Install the iISBC-534 board in the chassis, with the iSBC-955 cable installed and
routed out of the chassis.

6. Plug the loop-back connector into the iISBC-955 cable.
Reconnect the power cord, and execute the diagnostic loop-back test.

8. After the diagnostic loop-back has been completed successfully, disconnect the
power cord, remove the iSBC-534 board from the chassis, remove the jumpers
installed in step 4 above, and replace the jumpers removed in step 3 above. The
iSBC-534 board is now configured for normal operation.

Operating the Confidence Test

To run the confidence test, configure the hardware as described above, invoke the
Mainframe Link, and enter the ALTEST console command. The Mainframe Link
will transmit data blocks and simultaneously receive the data sent, comparing the
two to ensure a match.

Once started, the test sequence is repeated continuously until any character is
entered on the console or until an error occurs.

If an error occurs, a descriptive message is written to the console and the test halts.
If the error indicates a mismatch of transmitted and received data, the transmitted
and received characters are displayed in the error message.

If the user enters a character on the console and no errors have occurred, the Main-
frame Link writes a successful completion message to the console and terminates the
test.

Example:

Assuming the loop-back connector is connected to the serial channel, entering
ALTEST

causes the Mainframe Link to issue the following message:

RCOM-018 LOOPBACK TEST
ENTER ANY CHARACTER TO TERMINATE TEST

If, after some period of running the test, the user enters any character on the system
console (a carriage return will suffice), the Mainframe Link issues the following
message:

RCOM-022 LOOPBACK TEST COMPLETED WITHOUT ERROR

If, on the other hand, an error is reported, the cause of the error must be found and
corrected before remote communications are attempted.

If a loop-back test using a modem fails, the first step in diagnosing the problem is to
eliminate the modem from the test path by connecting the loop-back connector to
the Series II backplane or iSBC-955 cable. If the test then runs successfully, the
modem cable or modem is at fault. If the test still fails, some part of the Intellec
system or Mainframe Link software or hardware configuration is at fault.

Table 7-1 lists the loop-back error types and possible fixes in their most likely occur-
ring order.

Diagnostics—the DIAGNOSE Command

The Mainframe Link software contains a circular buffer that logs all line activity.
This buffer may be formatted and dumped to the console, the system list device, or
an ISIS-11 file by the command

DIAGNOSE [<:device:>] [<filename>]

Mainframe Link
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Table 7-1. Loop-Back Errors and Possible Causes

Error Message Possible Cause
INVALID CHANNEL STATUS User Configuration Module does not reflect
the proper serial channel or iSBC-534 board
parameters.

An iSBC-534 board base address is not
properly specified or jumpered.

An iSBC-534 board is not properly seated.
The serial channel is defective.
TRANSMITTER TIMEOUT User Configuration Module does not reflect
the proper serial channel.

The serial channel jumpers have not been
properly installed.

The loop-back connector has-not been
attached directly to the Series Il backplane
or iSBC-534 connector.

The modem cable or modem, if in the test
path, is defective, or the modem is not in
Analog Loop-back mode.

The serial channel is defective.
NO DATA PATH ESTABLISHED The serial channel jumpers have not been
properly installed.

The User Configuration Module does not
reflect the proper serial channel.

The modem cable or modém, if in the data
path, is defective or the modem is not in
Analog Loop-back mode.

The serial channel is defective.

DATA PATH ERROR The modem cable or modem, if in the data
path, is defective.

The serial channel is defective.

where DIAGNOSE may be abbreviated as D,
<:device:>  may be specified as:

: CO : to dump to the cornsole output device
: LP: to dump to the system list device
: Fn: to specify a device to contain a file that will hold the dump

<filename> specifies the name of a file that is to contain the dump.

If <:device:> and <filename> are omitted, :CO: is assumed. If <:device:> is omit-.

ted and <filename> is specified, :FO: is assumed.

The DIAGNOSE command produces a display of the line activity that is recorded in
the buffer, as shown in figure 7-3. Data transmitted to the line is preceeded by the
TRANSMITTED DATA identifier; data received from the line is preceded by the
RECEIVED DATA identifier.

The Diagnose Facility is intended- to allow the examination of line activity in the
unlikely event that line protocol problems occur. The interpretation of traced
activity is a complex task that is beyond the scope of this manual.

The DIAGNOSE command suspends all Mainframe Link activity for the duration
of the processing of the command. For this reason, the DIAGNOSE command
should be issued only when suspected line protocol problems are encountered.

Mainframe Link Diagnostics
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RCOM-030 DIAGNOSTIC DUMP

** TRANSMITTED DATAx*«

PAD SYN SYN SYN SYN ENQ PAD PAD
**RECEIVED DATA*»*

DLE AKO PAD

**TRANSMITTED DATAx»*

PAD SYN SYN SYN SYN STX AK1 5C E2 €9 C7 D5 D6 D5 40 D9
D4 E3 F5 F5 ETX 45 A6 PAD PAD
*x*RECEIVED DATA***x*

DLE AK1 PAD

**TRANSMITTED DATA**

PAD SYN SYN SYN SYN EQOT PAD PAD
**xEND OF DIAGNOSTIC DUMP*xx

Figure 7-3. Sample DIAGNOSE Command Output
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APPENDIX A
MAINFRAME LINK NUMBERED
CONSOLE MESSAGES

RCOM-001

RCOM-002

RCOM-003

RCOM-004

RCOM-005

RCOM-006

RCOM-007

RCOM-008

RCOM-009

INVALID COMMAND

The command entered was not a valid Mainframe Link com-
mand or contained an improper operand. Re-enter the cor-
rected command.

TRANSMITTING

The Mainframe Link has secured permission to send from the
remote computer and is transmitting the file(s) specified in a
previous SEND command.

RECEIVING

The Mainframe Link has granted the remote computer per-
mission to send, has opened the proper print or punch file,
and is receiving data from the remote computer.

TRANSMISSION COMPLETE
The Mainframe Link has successfully completed the current
transmission to the remote computer.

MESSAGE RECEIVED COMPLETE

The Mainframe Link has successfully received the current
transmission from the remote computer. The current print or
punch file is closed.

CONSOLE BUFFER OVERFLOW-MESSAGE LOST

The Mainframe Link was unable to display all messages
generated for the console and has lost a message. This situa-
tion should only occur in high message volume situations
(e.g., high numbers of errors).

Correct the condition indicated by the high volume error
messages.

RECEIVE FILE DEFINITION REQUIRED

The remote computer is attempting to send print data to the
Mainframe Link, but no file has been defined for the data.
The Mainframe Link waits for a RECEIVE file definition.

Enter a RECEIVE command to define a file for the data.

PUNCH FILE DEFINITION REQUIRED

The remote computer is attempting to send punch data to the
Mainframe Link, but no file has been defined for the data.
The Mainframe Link waits for a PUNCH file definition.

Enter a PUNCH command to define a file for the data.

filename -DUPLICATE FILE-DELETE?(Y OR N)
The filename specified by a RECEIVE or PUNCH command
for data from the remote computer already exists.

Enter Y to delete the existing file and create a new file with the
same name for data from the remote computer.

Enter N, or any character except Y, to preserve the existing
file. The Mainframe Link will prompt for a new file name.
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RCOM-010

RCOM-011

RCOM-012

RCOM-013

RCOM-014

RCOM-015

RCOM-016

REMOTE ABORT

The operation in progress has been aborted by the remote
computer. If the Intellec system was receiving data from the
remote computer, the current RECEIVE or PUNCH file is
closed. If the operation was a transmission to the remote
computer, it has been only partially completed. The current
RECEIVE, PUNCH, or SEND command is satisfied.

REMOTE DISCONNECTED
A disconnect sequence has been received from the remote
computer.

If further operations with the remote computer are desired, a
new connection must be established.

DIAGNOSE FILE OPEN ERROR
The file specified in the DIAGNOSE command could not be
opened.

Ensure a valid file name is specified and re-enter the
DIAGNOSE command.

SYSTEM IDLE-NO ABORT REQUIRED
No operation was in progress when an ABORT command was
processed. No abort is possible.

TRANSMISSION ABORTED BY OPERATOR

The current transmission to the remote computer has been
aborted by the ABORT command.

RECEPTION ABORTED BY OPERATOR

The current reception of data from the remote computer has
been aborted by the ABORT command. The current
RECEIVE or PUNCH file is closed.

CURRENT SYSTEM STATUS:

SYSTEM IS activity, IN device DEVICE MODE
TRANSPARENCY is/isnot IN EFFECT (transparency mode)
RECEIVE CHAINING is/isnot IN EFFECT (chaining mode)
CURRENT FILES ASSIGNED:

RECEIVE FILE — filename

PUNCH FILE

— filename

TRANSMISSION LINE STATISTICS

TOTAL BL
TOTAL NA
TOTAL EN
CURRENT
CURRENT
CURRENT

**k*END

SENT RECEIVED

0CKS: nnnn nnnn
KS: nnnn nnnn
Qs: nnnn nnnn
BLOCKS: nnnn nnnn
NAKS: nnnn nnnn
ENQS: nnnn nmnn
OF STATISTICS DISPLAY**xx

This message displays the current Mainframe Link operation
and mode, and shows the block counts and error statistics for
the line.

Mainframe Link
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RCOM-017

RCOM-018

RCOM-019

RCOM-020

RCOM-021

RCOM-022

RCOM-023

RCOM-024

RCOM-025

RCOM-026

Mainframe Link Numbered Console Messages

INVALID FILE NAME SPECIFIED
A filename in the previous command was not specified prop-
erly. The syntax of the name is not correct.

Re-enter the command, specifying the corrected file name.

LOOPBACK TEST - - -

ENTER ANY CHARACTER TO TERMINATE TEST

In response to an ALTEST command, the Mainframe Link is
running the Loop-back Test. The test will continue until any
console character is entered or until an crror occurs. If no

error is reported, enter a console character (a carriage return .

will suffice) to terminate the test.

SYSTEM NOT IDLE-ALTEST IGNORED

An ALTEST console command has been entered, but the
Mainframe Link is not in the idle state. The ALTEST com-
mand is ignored.

Allow the current operation to complete, then re-enter the
ALTEST command.

NO DATA-PATH ESTABLISHED-TEST FAILED
The Loop-back Test did not receive the data transmitted. The
Mainframe Link is not operational.

See Chapter 7 for a list of the possible causes of this failure.

DATA PATH ERROR-TEST FAILED

SENT nn RECEIVED nn - -

The data received by the Loop-back Test did not match the
data sent. In the message text, nn indicates the hexadecimal
values of the byte sent and the byte received. The Mainframe
Link is not operational.

See Chapter 7 for a list of the possible causes of this failure.

LOOPBACK TEST COMPLETED WITHOUT ERROR
The Loop-back Test has been completed successfully. The
Mainframe Link is operational.

INVALID CHANNEL STATUS
The serial channel status obtained by the Mainframe Link is
invalid. The Mainframe Link is not operational.

See Chapter 7 for a list of the possible causes of this failure.

TRANSMITTER TIMEOUT

The serial channel transmitter used by the Mainframe Link
would not accept a character for 50ms. The Mainframe Link
is not operational.

See Chapter 7 for a list of the possible causes of this failure.

1/0 ERROR HAS OCCURRED STATUS nn

An unrecoverable file 1/0 error has occurred. The current
operation in progress is aborted. The nn represents the ISIS-11
error number.

NO RESPONSE TO LINE BID

The Mainframe Link has not received a response to fifteen
consecutive line bids. The remote computer is not connected
or is not prepared to receive data.
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RCOM-027

RCOM-028

RCOM=029

RCOM-030

RCOM-031

RCOM-032

RCOM-033

RCOM-034

RCOM-035

connect the remote computer or prepare the remote com-
puter for communications, then re-enter the SEND
command.

LINE BID REFUSED
The remote computer has refused the Mainframe Link’s line
bid. The remote computer is not prepared to receive data.

Prepare the remote computer for data transfer.

LOST ACK SYNCHRONIZATION-ABORTED

The remote computer has sent the improper alternating
acknowledgement in response to a data block. The current
transmission is aborted.

Retry the operation by re-entering the SEND command. If
the message recurs there may be a protocol incompatibility.
Issue the DIAGNOSE command and save the results for
subsequent analysis.

15 RETRIES UNSUCCESSFUL-ABORTED

Fifteen successive attempts to transmit a data block were not
successful. The transmission is aborted. This failure is prob-
ably due to a faulty data connection.

Re-establish the data connection using another line, if possi-
ble. If the error persists, run the Loop-back Test described in
Chapter 7 and, if this test is successful, run end-to-end
modem tests as described in the modem documentation.

MODE HAS BEEN SET
The mode specified by the previous mode command has been
set.

DIAGNOSTIC DUMP

This message preceeds the diagnostic dump produced by the
DIAGNOSE command and identifies the data as a diagnostic
dump.

CONSOLE NOT ASSIGNED TO FILE

A Control/E was entered on the system console, but the
Mainframe Link’s console input was not assigned to a file.
The Control/E is discarded.

FILE filename NOT FOUND
The file shown in the message, specified in a previous SEND
command, was not found.

Re-enter the SEND command, specifying the correct
filename.

CONSOLE HAS BEEN ASSIGNED

In response to a previous CONSOLE command, the Main-
frame Link’s command input has been assigned to the file
specified by the command.

EXIT COMMAND READ OR COMMAND FILE EOF

SYSTEM CONSOLE ACTIVE

An exit command has been read, or an end-of-file has been
encountered in a command file. The Mainframe Link’s com-
mand input is reassigned to the initial system console.

Mainframe Link
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RCOM-036 COMMAND REJECTED-COMMAND QUEUE FULL
Two SEND, RECEIVE, or PUNCH commands were queued
for execution when a third SEND, RECEIVE, or PUNCH
command was entered. The command is rejected.

Wait until one of the outstanding commands has been exe-
cuted, then re-enter the command.

RCOM-037 INVALID CHARACTER IN TRANSMIT FILE-ABORTED
A character with a value less than the EBCDIC blank (40H)
has been detected in a file being transmitted non- transparent-
ly. The transmit operation is aborted.

This error usually occurs because of an attempt to transmit a
binary file or an untranslated ASCII file in non-transparent
mode. Ensure that the translate attributes are correctly
specified, and the Mainframe Link is in transparent mode;
then retry the operation.

RCOM-038 TRANSMIT FILERECORD TOO LONG-TRUNCATED
A record longer than 80 characters was found in a file being
transmitted with ASCII-EBCDIC translation. The record is
truncated before transmission.

Ensure that all records in files being transmitted with transla-
tion are 80 characters or less in length.

RCOM-039 TIMEOUT HAS OCCURRED - ABORTED
The Mainframe Link has not received a response to 15 con-
secutive ENQs requesting acknowledgement of previously
transmitted data block.

Check that the communication link and remote system are
functioning correctly.

RCOM-040 EXITED MAINFRAME LINK
Control passes to ISIS-II.

RCOM-041 SYSTEM CONSOLE ACTIVE
Control passes from a command sequence file to the system
console. The user may enter Mainframe Link commands at
the system console.

RCOM-042 COMMAND SEQUENCE FILE ACTIVE
Response to Control/E entered at the system console. The
Mainframe Link resumes processing commands from the
previously assigned command sequence file.

RCOM-043 DIAGNOSTIC FILE COMPLETE
The DIAGNOSE command has completed execution.
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APPENDIX B
FORMS CONTROL SEQUENCE
DECODING

Printer form control escape sequences received in translated transmissions from the
remote computer will be translated into ASCII form control sequences as follows:

Escape

Sequence Translated To Printer Action

ESC1 (CR) (LF) Single Space

ESCS (CR) (LF) (CR) (LF) Double Space

ESCT (CR) (LF) (CR) (LF) (CR) (LF) Triple Space

ESCA (CR) (FF) Form Feed

ESCM (CR) Suppress Space

ESCHT Save horizontal format record
All Others (CR) (LF) Single Space

An ESC HT sequence is processed as soon as it is received. Other ESC sequences are
processed on receipt of an NL or IRS character (3780 mode), an IUS character (2780
mode), or an ETX or ETB character (2780 and 3780 modes), in keeping with the
IBM device protocol.

Other EBCDIC form control characters received from the line are translated as
follows:

EBCDIC ASCII . )

Character Translation Printer Action
(FF) (FF) Form Feed
(NL) (CR) (LF) Single Space
(VT) (CR) (LF) Single Space
(LF) (CR) (LF) Single Space
(IRS) or (IUS) with no (CRY) (LF) Single Space

ESC outstanding

No form control processing is performed for nontranslated data.
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APPENDIX C
2780/3780 BINARY SYNCHRONOUS COM-

BSC Control Characters

The BSC protoeol provides a set of rules for synchronous transmission of data. All
data is transmitted as a string of binary digits. The transmitter and receiver establish
and maintain synchronization through recognition of a specific bit pattern, called
the sync pattern, that is transmitted at the beginning of each transmission block.

Control characters are inserted into each data block by the transmitter and deleted
from the block by the receiver. These characters are used to delimit records within a
block, indicate the start and end of a block, and control such functions as blank
compression. Other control characters are used to ensure the orderly and accurate
transfer of data between transmitter and receiver.

Table C-1 lists the hex values of the BSC control characters used by the Mainframe
Link.

Table C-2 lists the control characters and their meanings.

Table C-1. BSC Control Character Values

Control EBCDIC Hex Value

Character

ACKO 10H, 70H—two bytes
ACKA1 10H, 61H—two bytes
DLE 10H

ENQ 2DH

EOT 37H

ESC I 274

ETB 26H

ETX 03H

IRS 1EH

lUs 1FH

NAK 3DH

PAD FFH

RVI 10H, 7CH—two bytes
SOH 01H

STX 02H

SYN 32H

WACK 10H, 6BH—two bytes

BSC Data Transfer

BSC data transfer operations are initiated by a process known as a ‘‘line bid.”” The
station initiating data transfer requests permission to send by transmitting an ENQ
character to the remote computer. If the remote computer is prepared to receive
data, it responds positively, sending back an ACKO reply. If the remote computer is
not prepared to receive data, it will respond with a negative reply, or NAK.

Once permission to transmit has been secured, the transmitting station formats and
transmits a data block. This data block contains line control characters, data, and a
cyclic redundancy accumulation used for error detection. If the receiving station
receives the block and the cyclic redundancy check calculated by the receiver

MUNICATIONS (BSC) PROTOCOL SUMMARY
|
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Protocol Summary

Table C-2. BSC Control Characters Used by the Mainframe Link

Control :

Character Meaning and Use

ACKO Positive response to line bid. Positive response to data block,
alternating with ACK1 to ensure no blocks are missed.

ACK1 Positive response to data block, alternating with ACKO to ensure no
blocks are missed.

DLE Provides two-character control sequences (ACK0, ACKt, RVI, WACK).
Also used to indicate control characters in transparent mode.

ENQ Line bid, or request response to last block sent if response not
received.

EOT End-of-Transmission. Releases the line for a new line bid.

ESC Precedes and identifies forms and format control sequences.

ETB End of Text block. Signifies the end of the current block and indicates
that the block check sequence follows immediately. More data blocks
follow after reply from receiver.

ETX End of Text. Logical end-of-file. Indicates the end of the current block.
Block check sequence follows. No more data blocks follow.

IRS Delimits 3780 records in multi-record block (non-transparent only).

IUS Delimits 2780 records. Causes error checking without line turnaround.

NAK Negative reply to line bid or data block. Transmitter must retransmit.

PAD A trailing pad character ensures that the last significant character
(e.g., ETB, BCC, or NAK) is sent before the data set transmitter turns
off.

RVI Reverse Interrupt. Causes suspension of the current transmission and
relinquishes control of the line to the remote computer for a high-
priority message.

SOH Not transmitted by the Mainframe Link. Treated as STX if received from
aremote computer.

STX Start of Text. Marks the beginning of a data block. Starts the block
error check accumulation. :

SYN Character Synchronization. Precedes all message and control blocks
and establishes character phase. Two consecutive SYNs are required
for proper sync. The Mainframe Link transmits four consecutive SYNs
to the remote computer.

WACK Wait Acknowledgement. Acknowledges the previous line bid or data
block and requests that the transmitter pause before sending more
data.

matches the one sent by the transmitter, the data is accepted by the receiver and the
receiver replies with an alternating positive acknowledgement. An ACKO is sent in
response to the line bid, an ACKI is sent in response to the first data block, an
ACKO is sent in response to the second data block, and so forth, with the ACKs
alternating between ACKO and ACK1.

If the receiver’s cyclic redundancy check calculation does not match the transmitted
value, a line error has occurred and ihe receiver responds with a NAK. The trans-
mitter retransmits the block, attempting to secure a positive reply.

If the transmitter receives no reply to a block, either the receiver did not receive the
block or the receiver’s reply was not received by the transmitter. The transmitter
transmits an ENQ character, requesting the receiver to resend the last block check

Mainframe Link
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Protocol Summary

reply. The reply received will be either NAK, indicating the receiver received the
block with an error; the proper alternating ACK, indicating the receiver received the
block without error; or the improper alternating ACK, indicating the receiver did
not receive the block. The transmitter must then resend the current block or send the
next block, depending on the reply.

End of transmission, either normal or abnormal, is indicated by the transmitter or
receiver sending an EOT character.

Figure C-1 shows samples of the protocol used to transfer data between stations.
This figure is representative of the protocol used, but does not show all possible
transmitter and receiver actions. The reader is encouraged to consult the IBM
publications on BSC protocol listed in the preface for further information.

Normal Transmission:

TRANSMITTER:
RECEIVER:

Block Rejected
CRC Error:

TRANSMITTER:
RECEIVER:

No Response from
Receiver:

TRANSMITTER:
RECEIVER:

ENQ DATA1 DATA2 EOT
ACKO ACK1 ACKO

ENQ DATA 1 DATA 1 DATA 2 EOT
ACKO NAK ACK1 ACKO

ENQ DATA1 ENQ DATA2 EOT
ACKO ACK1 ACKO

Figure C-1. Typical Line Protocol
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APPENDIX D
CABLE AND LOOP-BACK
CONNECTOR

Cabling

A standard RS-232-C 10 conductor modem cable is supplied with the Mainframe
Link for connection between the development system and the modem. This cable is
equipped with male DB-25 type connectors on both ends, with the following pins
connected:

DB-25 Pin Designation
1 AA—Protective Ground
2 BA—TXD Transmitted Data
3 BB—RXD Received Data
4 CA—RTS request to Send
5 CB—CTS Clear to Send
6 CC—DSR Data Set Ready
7 AB-—Signal Ground
15 DB—TXC Transmit Clock
17 DD—RXC Receive Clock
20 CD—DTR Data Terminal Ready

Pin 24 of the DB-25 must not be connected because this pin is used for clocking by
the Mainframe Link’s Loop-back test. Connection of this pin may interfere with the
operation of some modems.

When running with an iSBC-534 communications board, an iSBC-955 cable is
required for connection between the iSBC-534 board and the modem cable.

Loop-back Connector

The Loop-back Connector used for the Loop-back Confidence Tests consists of a
single male DB-25 type connector, with pins on the connector interconnected as
shown below:

Pin Designation
Connection

2-3 Transmit Data (TXD) to Receive Data (RXD)

4-5 Request-to-Send (RTS) to Clear-to-Send
(CTS)

6-20 Data Terminal Ready (DTR) to Data Set
Ready (DSR)

15-24 External Clock to Transmit Clock (TXC)

17-24 External Clock to Receive Clock (RXC)
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