





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DLC Interface Return code Descriptions

Hex 1B

Explanation: The CCB_PARM_TAB pointer is
invalid.

Cause: The CCB_PARM_TAB field value is either
pointing into the IBM PC interrupt vector area or
the offset is too near the end of the segment and
wrap-around will occur on some of the fields.

Action: Re-issue the command with the
CCB_PARM_TAB field corrected.

Hex

1C

Explanation: A pointer in the CCB Parm table is
invalid.

Cause: A pointer value in the CCBs parameter table
is either pointing into the IBM PC interrupt vector
area or the offset is too near the end of the segment
and wrap-around will occur on some of the fields.

Action: Re-issue the command with the
CCB_PARM_TAB field corrected.

Hex

7-12

1D
Exl;lanation: Invalid CCB_ADAPTER value.

Cause: Either the value is outside the acceptable
range or the adapter does not exist.

Action: Verify the correct value and that the
adapter is installed.
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Hex 20

Explanation: Lost data on receive—no buffers
available.

Cause: There were no available buffers in the SAP’s
buffer pool. The message was lost.

Action: Free some buffers via BUFFER.FREE. If
this is a link station, issue a DLC.FLOW.CONTROL

command. Then reissue the receive command.

Hex 21

Explanation: Lost data on receive—inadequate
buffer space.

Cause: There was inadequate buffer space in the
SAP’s buffer pool to contain the entire message. As
much of the message as possible was placed into
receive buffers. The remainder of the message was
lost.

Action: Free some buffers via BUFFER.FREE and

reissue the receive command.

Hex 22

Explanation: Error on frame transmission—check
TRANSMIT_FS data.

Cause: The frame may or may not have been
received by the destination adapter, as indicated by
the FS byte.

Action: As appropriate for the application program.
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Hex 23

Explanation: Error in frame transmit or read back
checking

Cause: An error was detected either during the
frame transmit or when the frame was read back and
checked.

Action: As appropriate for the application program.

Hex 24
Explanation: Unauthorized MAC frame.
Cause: Possible causes:
e The adapter is not authorized to send a MAC
frame with the specified source class.
The source class was zero.
e An attempt has been made to transmit a MAC

frame via a SAP.

Action: Adjust the value and try again.

Hex 25
Explanation: Maximum commands exceeded.
Cause: The maximum number of transmit commands
that may be outstanding for a given station at any

time (128) has been exceeded.

Action: Issue the transmit command at some later
time.
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Hex

26
Explanation: Unrecognized command correlator.

Cause: The command correlation sent to the adapter
during ASB communications is invalid.

Action: The application program will never see this
return code, since the Adapter Support Interface will
assume a PC Hard Error state.

Hex

27

Explanation: Link not transmitting I frames—state
changed from link opened.

Cause: This return code will be set in a transmit
CCB whenever the link station leaves link opened
state because of a received frame (for instance,
DISC), or because of a timeout. It will not be set if

the link leaves link opened state because of receipt of
a CCB (for instance, DLC.CLOSE.STATION).

Action: The LINK STATION may be closed via
DLC.CLOSE.STATION, or an attempt may be made
to re-establish the connection via
DLC.CONNECT.STATION. If the remote station is
on a different ring, a different route may be required
in order to re-establish the link.

Hex

28
Explanation: Invalid transmit frame length.

Cause: The frame length, as specified, is either too
short to contain sufficient header information, or too
long for the adapter’s transmit buffer. If the transmait
was for a link station, it has entered the disconnected
state.
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Action: Transmit frames must be no longer than the
maximum transmit length, as defined by

DIR.OPEN.ADAPTER.

Hex 30

Explanation: Inadequate receive buffers for adapter
to open.

Cause: The requested DIR.OPEN.ADAPTER
parameters have not allowed adequate receive buffer
space in the adapter’s shared RAM.

Action: Reduce the RAM requirements in the
DIR.OPEN.ADAPTER command (for example, the
number of link stations).

Hex 31

Explanation: Reserved.

Hex 32
Explanation: Invalid NODE_ADDRESS.
Cause: The defined node address is invalid.
Action: Adjust the value aécordingly. Refer to the

IBM Token-Ring Network Architecture Reference for
node address restrictions.
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Hex 33

Explanation: Invalid adapter receive buffer length
defined.

Cause: The value is either greater than the
allowable maximum or less than the allowable

minimum.

Action: Adjust the value accordingly.

Hex 34

Explanation: Invalid adapter transmit buffer length
defined.

Cause: The value is either greater than the
allowable maximum or less than the allowable

minimum.

Action: Adjust the value accordingly.

Hex 40
Explanation: Invalid STATION _ID.

Cause: Either the requested station ID does not exist
or the station ID request is invalid for this command.

Action: Make the appropriate changes and reissue
the command.
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Hex 41

Explahation: Protocol error—link in invalid state
for command.

Cause: The requested command cannot be accepted
because of the existing primary link state of the link
station. A DLC.CONNECT.STATION command will
not be accepted if the link is in the disconnected or
closed state. A transmit command will not be
accepted if the link i1s in any state other than opened.

Action: According to the situation.

Hex 42

Explanation: Parameter exceeded maximum
allowed.

Cause: One of the parameter values is greater than
acceptable.

Action: Use an acceptable value.

Hex 43

Explanation: Invalid SAP_VALUE or value already
in use.

Cause: For a DLC.OPEN.SAP command, this return
code indicates that the SAP_VALUE has already
been used or the specified SAP is the Null or Global
SAP.

For a DLC.OPEN.STATION command, this return
code indicates that this SAP already has a link to the
specified RSAP_VALUE and DESTINATION_ADDR

combination, or the remote SAP specified was the
Null SAP, Global SAP, or a group SAP.
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Action: Use an acceptable value. Do not use X‘00°
or X‘FE’.

Hex 44
Explanation: Invalid routing field length.
Cause: The indicated routing field is either too
short, greater than 18 bytes long, or is an odd number

of bytes long.

Action: Set the length field to a correct value.

Hex 45

Explanation: Requested group membership in
non-existent group SAP.

Cause: Membership has been requested in a group
SAP which is not open.

Note: The command has been completed up to the
point at which the adapter encountered the
error. The SAP has been opened if the
command was DLC.OPEN.SAP, or the other
parameters have been changed if the command

was DLC.MODIFY.

Action: According to the situation.

Hex 46
Explanation: Resources not available.
Cause:
e DLC.OPEN.SAP: There are inadequate SAP

control blocks or link stations available to satisfy
the open. '
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e DLC.OPEN.STATION: All link stations assigned
to this SAP are in use.

Action: According to the situation, close some
SAPs/stations or wait.

Hex 47

Explanation: SAP cannot close unless all link
stations are closed.

Cause: At least one link station is open for this
SAP.

Action: Close all link stations and try again.

Note: 1If a 47 error code results when a
DLC.CLOSE.SAP command closely follows a
DLC.CLOSE.STATION command for the last
open station for that SAP, reissue the :
DLC.CLOSE.SAP command.

Hex 48

Explanation: Group SAP cannot close—all member
SAPs not closed

Cause: At least one individual member SAP of this
group SAP is open.

Action: Delete all SAPs in the group using the
DLC.MODIFY command and try again.
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Hex 49

Explanation: Group SAP has reached maximum
membership

Cause: As stated.

Note: The command has completed up to the point at
which the adapter encountered the error. The
SAP has been opened if the command was
DLC.OPEN.SAP, or the other parameters have
been changed if the command was
DLC.MODIFY.

Action: According to the application program.

Hex 4A

Explanation: Sequence error—incompatible
command in progress.

Cause: The station is in the process of closing or
establishing a connection.

Action: Await completion or issue a reset.

Hex 4B

Explanation: Station closed without remote
acknowledgment.

Cause: The adapter issued a DISC command to the
remote station as a result of receiving a
DLC.CLOSE.STATION SRB. No acknowledgment
has been received from the remote adapter and the
link station has been closed.

Action: According to the application program.
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Hex 4C

Explanation: Sequence error—cannot close while
commands are outstanding.

Cause: Commands are in process. This prevents
closing the SAP or link station.

Action: Wait until all outstanding commands are
complete, or issue a reset.

Hex 4D

Explanation: Unsuccessful link station connection
attempt.

Cause: The DLC.CONNECT.STATION command
could not establish a requested connection.

Action: Determine the cause for the failure and try
again when resolved.

Hex 4E

Explanation: Member SAP not found in group SAP
list.

Note: The command has completed up to the point at
- which the adapter encountered the error. The
SAP has been opened if the command was
DLC.OPEN.SAP, or the other parameters have
been changed if the command was
DLC.MODIFY.

Cause: A request was issued to delete an individual
member SAP from a group SAP. The SAP was not
found to be assigned to the group.

Action: Verify the SAP number.
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Hex 4F

Explanation: Invalid remote address—may not be a
group address.

Cause: The high order bit of the
DESTINATION_ADDR is set to 1, indicating a group
address. A link may not be established with a group
of adapters.

Action: Verify the remote address.

Hex FF
Explanation: Command in process.
Cause: As stated.

Action: None.
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DLC Status Codes

Certain conditions that arise in the DLC function of the
adapter card are reported to a DLC Status Appendage.
DLC status codes are presented to the appendage in the

AX register. The CX register contains the adapter number

(0 or 1). Registers ES and BX point to the DLC status
table. See “Appendages” on page 2-8 for more about
providing an appendage to use these codes.

DLC Status Codes (Register AX)

BIT FUNCTION MEANING

15 Link lost

14 DM or DISC received, or

DISC acknowledged

13 FRMR received Five bytes of reason code data are
contained in the area pointed to by
the address in the ES:BX register
(FRMR_DATA).

12 FRMR sent Five bytes of reason code data are
contained in the area pointed to by
the address in the ES:BX register
(FRMR_DATA).

11 SABME received for an

open link station
10 SABME received, link A new link station has been opened
station opened by the adapter. A
DLC.OPEN.STATION command
should NOT be issued for that link
station. A DLC.CONNECT.STATION
command must be issued to accept
the SABME or a ,
DLC.CLOSE.STATION command to
reject it. The STATION_ID, remote
node address (DESTINATION_ADDR)
, and remote SAP value
(RSAP_VALUE) are provided in the
status table pointed to by the address
in the ES and BX registers. ‘
9 Remote station has entered
a “local busy” condition
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BIT FUNCTION MEANING
8 Remote station has left a
“local busy” condition

7 Ti has expired

6 DLC counter overflow One or more of the DLC LINK
STATION's DLC log counters has
reached maximum value. A
DLC.STATISTICS command should
be issued.

5 Access Priority lowered The new access priority
(ACCESS_PRIORITY) is in the area
pointed to by the address in the
ES:BX register.

4 - Reserved

1

0 Local station has entered a *

“local busy” condition

Note: * This code is reported only when the state has
changed because of an “out-of-buffers” condition
when the Adapter Support Interface cannot accept
an I-frame. It is not reported because of a

DLC.FLOW.CONTROL command being issued by
the network application program.

It is the responsibility of the application program to
issue a “flow control on” command to reset the

“local busy” condition.

Suggested Actions in Response to

DLC Status

e Link Lost

It appears that the connection to the remote partner
has been lost, or that the remote station has been
closed. A DLC.CLOSE.STATION Command may be
issued to free the control block, or a
DLC.CONNECT.STATION command (possibly with
different routing information) may be issued to attempt
to reestablish the connection.
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DM or DISC received

The remote partner is attempting to terminate the
connection. A DLC.CLOSE.STATION command
should be issued.

FRMR Received

The remote partner has detected a DLC protocol error
in the frame received from this station. Either a
DLC.CLOSE.STATION or DLC.CONNECT.STATION
command should be i1ssued.

FRMR Sent

The local adapter has detected a DLC protocol error in
a frame received from the remote partner. The remote
partner should either disconnect or attempt to
reconnect. However, if a Ti Timer-expired DLC Status
interrupt is received after receipt of this interrupt, a
DLC.CLOSE.STATION or DLC.CONNECT.STATION
command should be issued to the local station.

SABME Received for an Open Link Station

The remote station wishes to reset an existing -
connection. A DLC.CONNECT.STATION command
may be issued to reestablish the connection, or a
DLC.CLOSE.STATION command may be issued to
terminate. Any outstanding transmit commands will
be returned upon receipt of the SABME with a X‘27
(link not transmitting I frames—state changed from
link opened) return code. On completion of a
DLC.CONNECT.STATION command, it is the
responsibility of the local station to reissue any
transmits 1t wishes to have retransmitted.

SABME Received, Link Station Opened

A control block has been allocated and a station has
been opened, in disconnected state, in response to a
SABME received from a remote station. The
connection request may be accepted by issuing a

DLC.CONNECT.STATION command, or rejected by
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issuing a DLC.CLOSE.STATION command.

Remote Station Has Entered Local Busy

The remote station has temporarily stopped receiving I
frames, probably because of buffer congestion. The
local station will stop sending I frames. The
application may choose to issue transmit commands for
the affected station, up to the maximum number
accepted by the adapter, but they will be queued until
the remote station leaves the local busy state.

Remote Station Has Left Local Busy
The local station will resume I-frame transmission.

Ti Timer Expired

This status i1s not returned while the link i1s in link
opened-state. In other states it is returned to indicate
that there is no activity on the link, and that the IBM
PC may therefore wish to close the link to free up the
control block.

DLC Counter Overflow

One or more of the error counters maintained for the
link station has reached half of its maximum value.
The counter will wrap back to zero when it reaches its
maximum value. The application program should issue
a DLC.STATISTICS command to read and reset the

counters.

Access Priority Reduced

The access priority requested for this SAP or link
station is now less than that authorized for the
adapter. The new priority is in the Adapter Status
Table or if the adapter card is being operated without
the Adapter Support Interface, in ARB byte 13. There
is no IBM PC application program action required as
this is for information only. However, a
DLC.MODIFY command may be issued to change the
access priority.
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DLC Status Table

OFF- | 8086 CONTENTS

SET | TYPE

0 DwW STATION.ID

2 DW Contents of register AX

4 DB FRMR_DATA: 5 bytes of reason code that are applicable
when an FRMR is either transmitted or received.

9 DB ACCESS_PRIORITY: The new access priority that is
applicable when status bit 5 is on. The format is:
B'nnn00000" where “nnn” is the access priority.

10 DB REMOTE_NODE: The 6-byte node address of a newly
opened link station. Applicable when status bit 10 is on.

16 DB Remote SAP_VALUE: The 1-byte SAP address of a newly

opened link station. Applicable when status bit 10 is on.
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NETBIOS Interface Return Codes
(MCB_RETCODE)

Hex Meaning

Code

00 Good return

01 lllegal buffer length

03 Invalid command

05 Command timed out

06 Message incomplete

08 lllegal local session number

09 No resource available

0A Session closed

0B Command canceled

0D Duplicate name in local name table

OE Name table full

OF Command completed—name has active session and is now
de-registered

11 Local session table full

12 Session open rejected

13 lllegal name number

14 Cannot find name called

15 Name not found or cannot specify “*” or null

16 Name in use on remote NETBIOS interface

17 Name deleted

18 Session ended abnormally

19 Name conflict detected

21 Interface busy

22 Too many commands outstanding

23 Invalid number in MCB_LANA_NUM field

24 Command completed while cancel occurring

26 Command not valid to cancel

4E Ring status—one or more of bits 12, 14, 15 on for longer than 60
seconds

4F

Ring status—one or more of bits 8-11 on

Figure 7-2 (Part 1 of 2). NETBIOS Interface Command Return

Codes
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Hex Meaning

Code

F7 Error on implicit DIR.INITIALIZE

F8 Error on implicit DIR.OPEN.ADAPTER

F9 Adapter Support Interface internal error

FA Adapter check

FB | NETBIOS program not loaded in PC

FC DIR.OPEN.ADAPTER or DLC.OPEN.SAP failed - check parameters
FD Unexpected adapter close

Figure 7-2 (Part 2 of 2). NETBIOS Interface Command Return
Codes
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NETBIOS Interface Return Code
Descriptions

Hex 00

Explanation: Operation completed successfully.

Hex 01
Explanation: Illegal buffer length.
Cause: The requested buffer length is illegal for the
MSG.SEND.DATAGRAM, MSG.SEND.BROADCAST,
MSG.STATUS, or MSG.SESSION.STATUS command.

Action: Specify the correct size for the buffer and
retry.

Hex 03
Explanation: Invalid command.
Cause: As stated.

Action: Issue the correct command.

Hex 05
Explénation: Command timed out.
Cause: As stated.
Action: Reissue the same command or another

command. If a send timed out, there may not be a
receive outstanding from the other name.
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Hex 06
Explanation: Message incomplete.

Cause: The application program received part of a
message because the specified buffer length is not
large enough to receive the full message.

Action:

e MSG.RECEIVE and MSG.RECEIVE.ANY: Issue
another receive to get the rest of the message
before the remote side times out.

e MSG.STATUS, MSG.SESSION.STATUS,
MSG.RECEIVE.DATAGRAM, and
MSG.RECEIVE.BROADCAST.DATAGRAM: The

remaining data is lost.

Note: If the command was a MSG.STATUS, this
error code could occur because the remote
side could not transmit the entire status
update if the data was of greater length
than the maximum length Ul-frame that
may be transmitted.

Hex 08
Explanation: Illegal local session number.

Cause: The session number specified is not one of
the active sessions.

Action: Reissue the command with the correct active
session number.
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Hex 09
Explanation: No resource available.
Cause: Trying to establish a session with a remote
application program that has no more room in the

session table.

Action: Reissue the command at a later time.

Hex 0A
Explanation: Session closed.

Cause: The name from the transmitting side closed
the session.

Action: None.

Hex 0B
Explanation: Command canceled.
Cause: As stated.

Action: None.

Hex 0D
Explanation: Duplicate name in local name table.

Cause: Tried to specify a name that is currently in
the name table.

Action: Reissue the command and specify another
name.
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Hex O0E
Explanation: Name table full.
Cause: The number of names has exceeded that
defined by the DIR.OPEN.ADAPTER command
(default=17).

Action: Wait until a delete name 1s issued so an
entry will become available.

Hex OF

Explanation: Command completed, name has active
session and is now de-registered.

Cause: The name to be deleted is active in a session
now, but is de-registered. When the name is marked
de-registered and has active sessions, it still occupies
a slot in the table. The name is unusable for any new
sessions.

Action: Close all the sessions using this name.

Hex 11
Explanation: Local session table full.
Cause: There are no available entries on the session
table. (The number of sessions is user-specified in

MSG.RESET or DIR.OPEN.ADAPTER. command).

Action: Wait until a session has closed so an entry
will become available.
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Hex 12
Explanation: Session open rejected.

Cause: No LISTEN command is outstanding on the
remote NETBIOS Interface.

Action: Wait until a LISTEN is issued on the remote
NETBIOS Interface.

Hex 13
Explanation: Illegal name number

Cause: The number of the name has been changed or
was never specified.

Action: Must use the most recent number that was
assigned to the name.

Hex 14
Explanation: Cannot find name called or no answer.

Cause: No response to the MSG.CALL command
received.

Action: Try again later.

Hex 15

13})

Explanation: Name not found or cannot specify
or null.

Cause: The name specified is not in the table, or the

first character of the name is either an ASCII
asterisk or “00.”
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Action: Try again with another name that has been
verified to be correct.

Hex 16

Explanation: Name in use on remote NETBIOS
interface.

Cause: Name found in another table. Names used in
the network are unique and can only be used in one
place.

Action: Either specify another name or have the
name changed at the remote end.

Hex 17
Explanation: Name deleted.
Cause: As stated.

Action: Add the name to the table and reissue the
command.

Hex 18
Explanation: Session ended abnormally.

Cause: A “session send” terminated because of a
timeout or hardware problem.

Action: Check the remote for status and check the
cable. Re-establish the session. The application
programs must take care to re-establish
synchronization of the data transferred within the
failed session.
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Hex 19
Explanation: Name conflict detected.

Cause: Network protocol has detected two or more
identical names on the network.

Action: Identical names on the network should be
removed.

Hex 21
Explanation: Interface busy.

Cause: NETBIOS Interface is either busy or out of
local resources.

Note: This condition can also be caused by any of the
ring status bits 12, 14, or 15 being on.

Action: Try again later.

Hex 22
Explanation: Too many commands outstanding.
Cause: As stated.

Action: Try again later.

Hex 23

Explanation: Invalid number in MCB_LANA_NUM
field.

Cause: Tried to specify a value other than “00” or
“01,” or the adapter is not present.
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Action: Verify that the adapter is present, or correct
the value and try the command again. Use “00” for
the primary adapter and “01” for the alternate.

Hex 24

Explanation: Command completed while cancel
occurring.

Cause: Tried to cancel a command that had already
been completed.

Action: None.

Hex 26
Explanation: Command not valid to cancel.

Cause: Tried to cancel a command that is invalid to
cancel.

Action: Verify the correctness of the cancel
command.

Hex 4E

Explanation: Ring status—one or more of bits 12, 14,
or 15 on longer than 60 seconds.

Cause: As stated.

Action: Check the extended status last ring status
code. The only NETBIOS Interface command that

may be issued is MSG.RESET.

Note: This return code is not reported at all if some

ring status bits 8 - 11 are also on. This return
code is reported to the application only if the
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ring status bits 12, 14, or 15 remain on longer
than 60 seconds.

Hex 4F

Explanation: Ring status—one or more of bits 8 - 11
on.

Cause: As stated.
Action: Check the extended status last ring status

code. The only NETBIOS Interface command that
may be issued is MSG.RESET.

Hex F7
Explanation: Error on implicit DIR.INITIALIZE.
Cause: As stated.
Action: Check the extended status bring-up error

code. The only NETBIOS Interface command that
may be issued 1s MSG.RESET.

Hex F8

Explanation: Error on implicit
DIR.OPEN.ADAPTER.

Cause: As stated.

Action: Check the extended status bring-up error
code. The only NETBIOS Interface command that
may be issued is MSG.RESET. '

Note: There is a possibility that a
DIR.OPEN.ADAPTER could fail because of a
temporary timing condition. Because of this,
before reporting this return code, the
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DIR.OPEN.ADAPTER is retried twice at
thirty~§econd intervals.

Hex F9

Explanation: Adapter Support Interface internal
error.

Cause: As stated.

Action: Check the PC-detected error code. The only
NETBIOS Interface command that may be issued is
MSG.RESET.

Hex FA
Explanation: Adapter check.
Cause: As stated.
Action: Check the .adapter check reaéon code. The

only NETBIOS Interface command that may be
issued is MSG.RESET.

Hex FB

Explanation: NETBIOS Interface code not loaded in
- the PC.

Cause: The NETBIOS Program is not loaded and
available, but a control block has been received by

the Adapter Support Interface with a value greater
than X‘04’ in the first field.

Action: Load and start the NETBIOS Program and
reissue the command or correct the control block.
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Hex FC

Explanation: DIR.OPEN.ADAPTER or
DLC.OPEN.SAP failed—check parameters.

Cause: As stated.

Action: Correct the parameters in error and execute
the DIR.OPEN.ADAPTER command again. Note that
the DLC.OPEN.SAP command is executed on initial
start and restart of the NETBIOS Interface. The
parameters used are obtained from the
DIR.OPEN.ADAPTER command (executed either
explicitly or implicitly).

Note: There is a possibility that a
DIR.OPEN.ADAPTER could fail because of a
temporary timing condition. Because of this,
before reporting this return code, the
DIR.OPEN.ADAPTER is tried again twice at
thirty-second intervals.

Hex FD
Explanation: Unexpected adapter close.

Cause: The adapter was closed while the NETBIOS

interface was executing.

Action: Issue a MSG.RESET command.
Notes:
For the following codes ‘F'7’ to ‘FD’:

1. The condition to be reported via MCB_ RE’TC’ODE is
the last to have occurred.

2. Extended status information, with the exception of

adapter counters, is available in the MCB_RESERVE
field of the command block. In the case of the
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MSG.RESET command, it is the status prior to the
MSG.RESET.

3. Ring status information:

e Any ring status bits 8 - 11 on, cause error code ‘4F".
e Any ring status bits 12, 14, or 15 on, for longer than
60 seconds, cause error code ‘4E’. Code 4F’ has

priority over code 4E’.

e Ring status bits 6 and 7 do not cause errors. If bit 7
(counter overflow) is on, nothing is reported. If no
ring status appendage is defined, the local
NETBIOS Interface counters will be updated via the
DIR.READ.LOG command. Bit 6 (single station) is
ignored.
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Adapter Status Parameter Table

This information is placed in IBM PC memory by the
Adapter Support Interface in response to a DIR.STATUS
command. The Adapter Support Interface places a pointer
address in the ADAPTER_PARMS_ADDR field of the
DIR.STATUS command’s parameter table.

OFF- | PARAMETER LENGTH| 8086

SET | NAME (BYTES)| TYPE | DESCRIPTION

0 PHYS_ADDR 4 DB Adapter physical address

4 UP_NODE_ADDR 6 DB The upstream node
address

10 UP_PHYS_ADDR 4 DB The upstream physical
address

14 POLL_ADDR 6 DB Last poll address

20 AUTH_ENV 2 DB Authorized environment

22 ACC_PRIORITY 2 DB Transmit access priority

24 SOURCE_CLASS 2 DB Source class
authorization

26 ATT_CODE 2 DB Last attention code

28 SOURCE_ADDR 6 DB Last source address

34 BEACON_TYPE 2 DB Last beacon type

36 MAJOR_VECTOR 2 DB Last major vector

38 RING_STATUS 2 DB Ring status

40 SOFT_ERROR 2 DB Soft error timer value

42 FE_ERROR 2 DB Front end error counter

44 LOCAL_RING 2 DB Number of ring

46 MON_ERROR 2 DB Monitor error code

48 BEACON_TRANSMIT 2 DB Beacon transmit type

50 BEACON_RECEIVE 2 DB Beacon receive type

52 FRAME_CORREL 2 DB Frame correlation save

54 BEACON_NAUN 6 DB Beaconing station NAUN

60 4 DB Reserved

64 BEACON_PHYS 4 DB Beaconing station
physical address
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The frame status (FS) byte is returned to the application
program with return information for some commands.
Some values and their meanings are:

XCC =  The frame was copied

X000 = The frame was not copied (the destination
adapter must not be on the ring)

X‘88’ =  The destination adapter recognized the

frame, but did not copy it (possibly due to
being overloaded).

See the IBM Token-Ring Network Architecture Reference
for more about the FS byte.

7-44 Token-Ring Network Adapter Technical Reference



Exception Indications
Exception Indications

When an adapter check occurs, the Adapter Support
Interface will close the adapter, all ring communication
will cease, and the adapter check appendage, if defined,
will be taken. On entry, the CX register will contain the
adapter number, the AX will contain the adapter check
reason code, and the ES and BX registers will point to the
following table. While interrogating the information, the
application should either move the data to private
memory or keep all interrupts masked off.

OFF- 8086 CONTENTS

SET TYPE

0 DD A pointer to the first of a queue of commands that were
outstanding when the adapter closed

4 DwW Adapter check reason code

6 DW Parameter 0: Set per reason-code

8 DW Parameter 1: Set per reason-code

10 Dw Parameter 2: Set per reason-code

Adapter Check Reason Codes

VALUE | FUNCTION MEANINGS/PARAMETERS

8000 Adapter See note.
inoperative

4000 Reserved

2000 Reserved

1000 lllegal op The adapter detected an illegal op code (micro
code failure). :

0800 Local bus The adapter local bus detected a parity error.
parity error

0400 Parity error

0200 Reserved

0100 Internal parity
error
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VALUE | FUNCTION MEANINGS/PARAMETERS
0080 Parity error - . | The adapter local bus detected a parity error while
: Ring transmit transmitting on the ring.
0040 Parity error - The adapter local bus detected a parity error while
Ring receive receiving from the ring.
0020 Transmit
underrun
0010 Receive
overrun
0008 Unrecognized
interrupt
0004 Unrecognized
error interrupt
0003 Adapter
detected no
IBM PC
service
0002 Unrecognized
supervisory
request
0001 Program Software-detected error
request
Note: Adapter inoperative (8000)

When a machine check occurs in the adapter
processor, it is reported to the Adapter Support
Interface via an “adapter check interrupt.” The IBM
PC may receive this interrupt before the adapter
processor is able to set the adapter check bits.
Therefore the Adapter Support Interface does the
following:

1. If a reason code is set, that code is passed to the
‘appendage.

2. If a reason code is not set, the Adapter Support
Interface goes into a tight loop for 250
milliseconds. The Adapter Support Interface
then checks the reason code set by the adapter
processor and does one of the following:

a. If a code is set, the Adapter Support Interface
passes that code to the appendage.
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Exception Indications

b. If no code is set, the Adapter Support
Interface assumes that the adapter processors

machine check handler was not capable of

executing because of the severity of the
processor’s problem. The Adapter Support
Interface then sets a value of (8000) in the

adapter check reason code and passes that

code to the appendage.

Whenever ring status changes, the application program
will be notified if the ring status appendage has been
defined in the RING _STATUS_EXIT field of the CCB for a
DIR.INITIALIZE or in the RING_STATUS_EXIT field of
the DIRECT_PARMS table of the DIR.OPEN.ADAPTER

command.

The AX register contains the ring status code and the CX
register contains the adapter number.

Ring Status Codes

BIT FUNCTION MEANING

15 Signal loss Absence of any received signal
detected.

14 Hard error Beacon frames are being transmxtted
or received.

13 Soft error This adapter has transmitted a soft
error report MAC frame.

12 Transmit beacon The adapter is transmitting beacon

frames.

11

Lobe wire fault

An open or short circuit has been
detected in the lobe data path. (The
adapter will be closed.)
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BIT FUNCTION MEANING

10 Auto-removal error 1 An adapter hardware error has been
detected following the beacon
auto-removal process. The adapter
has been removed from the ring. (The
adapter will be closed.)

9 Reserved

8 Remove received A remove MAC frame has been
received. The adapter will be closed.

7 Counter overflow One of the adapter error log counters
has been incremented from 254 to
255. (The DIR.READ.LOG command
should be issued.)

6 Single station The adapter has opened and is the
only station on the ring. (The bit will
be reset when another station is
detected.)

5 Ring Recovery The adapter is transmitting or

receiving Monitor Contention MAC
frames. This bit will be reset upon
receipt of a Ring Purge MAC frame.

0-4 Reserved

Bring-up Errors

Bring-up testing is done when the DIR.INITIALIZE
command is executed. If these tests are not completed
successfully indicating an adapter failure, the bring-up
error code will be returned in the BRING_UP field of the
DIR.INITTIALIZE parameter table. The CCB_RETCODE
in the CCB will also contain ‘07’ (command canceled:
unrecoverable failure) when the command is terminated.

Bring—'up Error Codes

CODE MEANING
‘0020’ Diagnostics could not execute
‘0022’ : ROM (ROS) diagnostics failed
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CODE MEANING

‘0024’ Shared RAM diagnostics failed

‘0026’ Processor instruction test failed

‘0028’ Processor interrupt test failed

‘002A° Shared RAM interface register diagnostics failed

‘002¢C’ Protocol-handler diagnostics failed

‘0040’ Adapter’s programmable timer for the IBM PC failed (set by
the PC code)

‘0042’ Cannot write to shared RAM (set by the PC code)

‘0044’ ' Reading from shared RAM read-only area caused an invalid
error indication (interrupt) (set by the PC code)

‘0046’ Writing into shared RAM read-only area did not cause an
error indication (interrupt) (set by the PC code)

‘0048’ Initialization timed out

Adapter Open Errors

Adapter open testing is done when the
DIR.OPEN.ADAPTER command is executed. If these tests
do not complete successfully indicating either an adapter
failure or a ring problem, the open error codes will be
returned in the OPEN_ERROR_CODE field of the
DIR.OPEN.ADAPTER parameter table. The
CCB_RETCODE in the CCB will also contain ‘07’
(command canceled—unrecoverable failure) when the
command 1s terminated.

Open Error Codes

The open errors are returned in 2 bytes. The high-order
byte is always zero and the low-order byte contains:

1. The phase of testing in which the error was
encountered is in the high-order nibble (half- byte) of
the low-order byte.

2. The error condition is in the low-order nibble of the
low-order byte. ‘
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Phases
VALUE MEANING
“1n’ Lobe media test
2n’ Physical insertion
‘3n’ Address verification
‘4n’ Roll call poll
‘5n’ Request parameters
Errors
VALUE MEANING
‘nt’ Function failure
‘n2’ Signal loss
n3’ Wire fault
‘n4’ Frequency error
‘nb’ Timeout
" 'né’ Ring failure
‘n7’ Ring beaconing
'n8’ Duplicate node address
'n9’ -Parameter request
‘nA’ Remove received
'nB’ Reserved
'nC’ Reserved

Suggested Actions in Response to
Open Errors

When the following Phase - Error combination values are
presented, they are the result of certain specific
occurrences. Explanation of the occurrences follow with
recommended actions listed. A list of recommended
actions for both the application program and the IBM PC
operator are provided following the explanations.
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Explanations of Occurrences

X‘11’ Lobe Media, Function Failure

Failure Definition The testing of the lobe between the
adapter and the access unit has been unsuccessful
because the lobe has a bit-error rate that is too high or
the adapter cannot receive successfully.

Recommended Actions 1, 3, and 5

X‘26’ Physical Insertion, Ring Failure

Failure Definition The adapter, acting as an active
monitor, was unable to complete the ring purge
function successfully indicating an error condition has
occurred since the successful completion of monitor
contention (when this adapter became the active
monitor).

Recommended Actions 1 and 2a

X‘27’ Physical Insertion, Ring Beaconing
Failure Definition The adapter has either detected a
monitor contention failure or received a beacon MAC
frame from the ring.

Recommended Actions 1 and 2b

X*‘2A’ Physical Insertion, Timeout

Failure Definition The adapter has received a remove
ring station MAC frame indicating that a network
management function has directed this adapter to get
off the ring. ,

Recommended Actions 2a and 4

X*32’ Address Verification, Signal Loss

Failure Definition The adapter has detected a
250-millisecond signal loss (receiver cannot recognize
signal) indicating that an error condition has occurred
since the adapter successfully completed the ring
signal recognition phase of the open operation.
Recommended Actions 1 and 2a

X35’ Address Verification, Timeout

Failure Definition The insertion timer has expired
before this function completed indicating that the ring
may be congested, experiencing a high bit-error rate,
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or losing an abnormally high number of tokens or
frames, thus preventing successful Address
Verification MAC frame transmissions. -
Recommended Actions 1 and 2a

e X‘36’ Address Verification, Ring Failure
Failure Definition The adapter, acting as an active
monitor, was unable to complete the ring purge
function successfully indicating an error condition has
occurred since the successful completion of monitor
contention (when this adapter became the active
monitor).
Recommended Actions 1 and 2a

o X‘37 Address Verification, Ring Beaconing
Failure Definition The adapter has either detected a
monitor contention failure or received a beacon MAC

 frame from the ring.
Recommended Actions 1 and 2b

e X‘38° Address Verification, Duplicate Node
Address
Failure Definition The adapter has detected that
another station on the ring has an adapter address
equal to the adapter address being tested.
Recommended Action 4

e X‘3A’ Address Verification, Remove Received
Failure Definition The adapter has received a remove
ring station MAC frame indicating that a network
management function has directed this specific address
to get off the ring.

Recommended Actions 2a and 4

o X‘42’ Ring Poll, Signal Loss
Failure Definition The adapter has detected a
250-millisecond signal loss (receiver can not recognize
signal) indicating that an error condition has occurred
since the adapter successfully completed the ring
signal recognition phase of the open operation.
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Recommended Actions 1 and 2a

X‘45’ Ring Poll, Timeout

Failure Definition The insertion timer has expired
before this function completed indicating that the ring
may be congested, experiencing a high bit error rate,
or losing an abnormally high number of tokens or
frames, thus preventing the adapter’s successful
reception of either the ring poll request or response
MAC frame, or transmission of the required ring poll
response MAC frame.

Recommended Actions 1 and 2a

X‘46’ Ring Poll, Ring Failure

Failure Definition The adapter, acting as an active
monitor, was unable to complete the ring purge
function successfully indicating an error condition has
occurred since the successful completion of monitor
contention (when this adapter became the active
monitor).

Recommended Actions 1 and 2a

X‘47’ Ring Poll, Ring Beaconing

Failure Definition The adapter has either detected a
monitor contention failure or received a beacon MAC
frame from the ring.

Recommended Actions 1 and 2b

X‘4A’ Ring Poll, Remove Received

Failure Definition The adapter has received a remove
ring station MAC frame, indicating that a network
management function has directed this adapter to get
off the ring.

Recommended Actions 2a and 4

X*55’ Request Parameters, Timeout

Failure Definition The insertion timer has expired
before this function completed indicating that the ring
may be congested, experiencing a high bit-error rate,
or losing an abnormally high number of tokens or
frames, thus preventing successful transmission of the
request parameter MAC frame or reception of either
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the set parameters 1 or set parameters 2 MAC frame
(required response to the adapter’s request).
Recommended Actions 1 and 2a

e X‘56° Request Parameters, Ring Failure
Failure Definition The adapter, acting as an active
monitor, was unable to complete the ring purge
function successfully, indicating an error condition
has occurred since the successful completion of
monitor contention (when this adapter became the
active monitor).
Recommended Actions 1 and 2a

e X‘57 Request Parameters, Ring Beaconing
Failure Definition The adapter has received a beacon
MAC frame from the ring.

- Recommended Actions 1 and 2b

o X‘59° Request Parameters, Parameter Request
Failure Definition The adapter has detected that the
ring parameter server is present on the ring, but that
the required response (set parameters 1 or set
parameter 2 MAC frame) has not been received in the
allotted time, indicating that the ring may be
congested, experiencing a high bit-error rate, or losing
an abnormally high number of tokens or frames.
Recommended Actions 1 and 2a

e XA’ Request Parameters, Remove Received
Failure Definition The adapter has received a remove
ring station MAC frame, indicating that a network
management function has directed this adapter to get
off the ring.

Recommended Actions 2a and 4
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The Recommended Actions

Action Description

Number

1 After delaying at least 30 seconds, retry the open
two times, inserting the same delay between
each retry.

2a If this error persists, direct the IBM PC operator

to contact the network administrator for
assistance and provide “Open Error”
information.

2b If this error persists, direct the IBM PC operator
to contact the network administrator for
assistance and provide information from the
“Adapter Status Parameter Table.”

3 Direct the IBM PC operator to contact the
network administrator for assistance and provide
“Open Error” information.

4 Direct the IBM PC operator to contact the
network administrator for assistance and provide
“Node Address” information and try attaching to
the ring after 6 minutes.

5 If this error persists, problem determination of
the adapter or lobe is necessary. Contact your
network administrator for problem
determination assistance.
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PC-Detected Errors

Whenever a PC-detected error is presented to an
appendage, codes are provided to define the error.

The AL register contains the error code and the CX
register contains the adapter number.

The PC-detected error codes are:

Code
X0000’
X‘0001°

X01xx’
X02xx’
X03xx’
X 04xx’

I

Il

Il

Meaning

Spurious interrupt detected

Access violation—an attempt to write into the
read-only portion of shared RAM has occurred.
An ARB command code error, where xx is the
command code.

An ARB return code error, where xx is the
return code from the adapter.

An SRB/SSB command code error, Where XX 18

the CCB command code.

ARB transmit data request error—the transmit
CCB was not found—where xx is the command
correlator from the adapter.
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Chapter 8. Adapter Card

Information

Power

The adapter card uses one voltage from the IBM PC, +5
volts DC. The typical power consumption is
approximately 1400 milliamps at 5 volts DC, or 7.0 watts.

Card I/O Pins

The pins at the IBM PC I/O connector are used as
described in the following chart.

Pin

AO01
A02
A03
A04
A0b
A06
AO07
AO8
AQ09
A10
A1
A12
A13
Al4
A15
A16
A17
A18
A19
A20

D/R

R
D/R
D/R
D/R
D/R
D/R
D/R
D/R
D/R

R

|lvhvivivivivivlvlolw)

Signal Name

- 1/0 CH CHK
+ D7

+ D6

+ Db

+ D4

+ D3

+ D2

+ D1

+ DO

+ 1/0 CH RDY
+ AEN

+ A19

+ A18

+ A17

+ A16

+ A15

+ A14

+ A13

+ A12

+ A11
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Pin D/R Type Signal Name
A21 D TS - + A10
A22 D TS + A9
A23 D TS + A8
A24 D TS + A7
A25 D TS + A6
A26 D TS + Ab
A27 D TS + A4
A28 D TS + A3
A29 D TS + A2
A30 D TS + A1l
A31 D TS + AQ
BO1 Ground
BO2 D LS - Reset DRV
BO3 + 5 VDC
B0O4 R oC + |RQ2
——- -5vVDC
—-- R TS + DRQ2
--- -12VDC
- +12VDC
B10 Ground
B11 D 8288 - MEMW
B12 D 8288 - MEMR
B13 D 8288 - IOW
B14 D 8288 - lOR
D 8237 - DACK3
—-- R TS + DRQ3
--- D : 8237 - DACK1
R TS + DRQ1
B19 D LS - MREF
- D LS + CLK
B21 R ocC + IRQ7
B22 R oC + |RQ6
—-- R ocC + |RQ5
--- R (0] + |RQ4
B25 R- oC + |RQ3
D 8237 - DACK2
D LS + T/C
—-- D 8288 + ALE
B29 +5VDC
- D 8284 + OSC
B31 Ground

Legend

Pin

The pin is not used by the adapter.
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D/R
D

R

Type
oC

OCF

TS
LS

8288
8284
8237

Adapter Card Information

Driven by the IBM PC I/O channel. Received
by the adapter

Driven by the adapter. Received by the IBM
PC 1/O channel

Open Collector or tri-state in open collector
configuration

Open Collector fast (output driven high, then
tri-stated)

Tri-state (74LS TTL)

Totem pole or always enabled tri-state (74LS
TTL)

Bus Control

Clock Gen

DMA Control

IBM PC 1/O Channel Pin Definitions

The signal requirements are further explained in the
Technical Reference of your Personal Computer.

All circuit loads are no more than two LS TTL loads per

pin.

Pin A01 - I/O CH CK

I/O channel check line is used to generate a
non-maskable interrupt to the IBM PC if an
uncorrectable adapter or system interface error
1s detected. The line is driven active (low) to
indicate an error and it must remain low for at

least two IBM PC system clock cycles to be
detected. This line must be driven with an open
collector configuration.!

Pins A02 through A09 + D7 to DO
Data bus bits DO to D7 are for the processor,
memory, and the adapter. DO is the least
significant bit and D7 is the most significant bit.

1 The term

“open collector” refers to either an open collector device

or a tri-state device with the input grounded and the enable
controlling the output.
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Data is valid on these lines after the issuance of
a read or write command and must remain valid
for the duration of the command. The lines are
active when high. ‘

Pin A10 + I/O CH RDY
The I/O channel ready line indicates ready when
active (high). This line is pulled low by the
memory or I/O adapter to lengthen a memory or
I/O cycle. I/O CH RDY is activated as soon as
the decision is made in the adapter to service the
IBM PC request. The early latching of this
signal ensures that the adapter will always incur
an extra wait. The maximum time that this line
can be pulled low (inactive) by the adapter is 10
clock cycles.

Pin A1l + AEN
The address enable line is used to de-gate the
processor and other adapters from the I/O bus to
allow DMA transfers to take place. The line is
active (high) during all DMA operations and
inactive (low) during I/O operations. When this
line is active, the DMA controller has control of
the bus, data bus, and the memory and I/O read
and write command lines. This line must be
used as part of the adapter select decode for I/O
operations to prevent false selects during DMA
operations. .

Pins A12 through A31 + A19 to A0 :
Address bits 19 through 0 are used to address
memory and I/O adapters within the IBM PC
system. AOQ is the least significant bit and A19 is
the most significant bit. These 20 address lines
allow access of up to 1 megabyte of memory.
The lower 16 bits are used for I/O operations and
all 16 must be decoded by the adapter. These
lines are active when high. During an I/O
operation the unused bits A16 through A19 will
be low. The addresses on this bus are generated
by either the IBM PC processor or the DMA
controller and gated by the line AEN.

8-4 Token-Ring Network Adapter Technical Reference



Adapter Card Information

Pin B02 + Reset Drv
The reset drive line is used to reset or initialize
adapter logic. The line is active when high and
will be active for at least 100 milliseconds at
power on or during a low line voltage condition.
This line is synchronized to the falling edge of
the IBM PC system clock.

Pins B21, B22, B25 and B04 + IRQ 7, 6, 3, 2
The IRQ request lines 2 to 7 are used by the
adapter to signal the IBM PC for attention. TRQ
2 1s the highest priority and IRQ 7 1s the lowest.
These lines are normally high and a request is
created by a low shift of at least 125
nanoseconds and not more than 1000
nanoseconds. The interrupt is recognized on the
low-to-high transition. The IRQ lines must be
capable of being enabled and disabled by the
IBM PC application program. The lines should
be driven with an open collector configuration
to allow sharing.

Pin B11 - MEMW
The memory write command line, when active
(low), instructs the PC memory to store the data
present on the data bus at the address present on
the address bus The data on the data bus will
be valid after the MEMW is active and must be
held on the bus until the MEMW goes inactive.
The address on the address bus must be valid
prior to MEMW going active and must remain
valid until the MEMW goes inactive.

Pin B12 - MEMR
The memory read command line when active
(low) instructs the IBM PC memory to drive its
data onto the data bus. The address on the
address bus must be valid prior to the MEMR
line going active and must remain valid during
the read operation. The memory data must
remain valid on the data bus until the MEMR
line goes 1nactive.

Chapter 8. Adapter Card Information 8-5



Adapter Card Information

Pin B13 - IOW
The input/output write command line, when
active (low), instructs the adapter to read data
from the IBM PC data bus. The address on the
address bus must be valid prior to the IOW line
going active and must remain valid during the
write operation. The data on the data bus will
be valid after the IOW line goes active and must
remain valid until the IOW line goes inactive.

Pin B14 - IOR
The input/output read command line, when
active (low), instructs the adapter to drive its
data onto the IBM PC data bus. The address on
the address bus must be valid prior to the IOR
line going active and must remain valid during
the read operation. The data on the data bus
must be valid after the IOR line goes active and
must remain valid until the IOR line goes
1Inactive.

Pin B19 - MREF
The memory refresh line, when active (low) is
used by the IBM PC system logic to indicate to
the adapter that a memory refresh cycle is in
progress.
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The IBM Token-Ring Network PC Adapter Card

8-1

Figure

Extra Memory

The IBM Token-Ring Network PC Adapter II Card

8-2.

Figure

8-7
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The Adapter Network Cable

A cable is required to connect the IBM Token-Ring
Network PC Adapter card to the cabling system used
by the IBM Token-Ring Network. IBM P/N 6339098 is
available for use with the IBM Cabling System. A
cable with built-in filters housed in a nine-pin
D-connector at the IBM PC end and a six-pin modular
plug at the cabling end is available for Type 3 Media
use. This cable is not available from IBM. Consult
your IBM representative or local branch office for a
list of suppliers. |
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Figure 8-3. Adapter Cable P/N 6339098

Adapter Wire Wire Data Usage

Card Number | Color Connector

D connector Pin

Pin

Shield 1 Shield Shield Ground

(ground) (ground)
1 4 Red Red Receive
5 3 Black Black Transmit
6 5 Green Green Receive
9 2 Orange Transmit

Orange

Figure 8-4. P/N 6339098 Cable Schematic
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Figure 8-5. A Type 3 Media Filter
Adapter Wire 6-PIN Usage
Card Color Connector
D connector Pin
Pin
1 3 Receive
Orange '
5 Black 2 Transmit
6 Blue 4 Receive
9 Yellow 5 Transmit
Figure 8-6. A Type 3 Media Filter Schematic

8-10 Token-Ring Network Adapter Technical Reference




Appendix A. Valid Commands

The following charts show the valid commands found in

control blocks. An X indicates what interface(s) the

command may be directed to. A command sent to the
NETBIOS interface can request the adapter to complete
the command before allowing the PC program to continue.
An additional bit (high order) is included in the
hexadecimal command code to request this wait for

completion.
Notes:
1. Command codes X05°, X09°, X'0C’, X17’, X2F’, and
X2F’ are reserved. Command code X'FF’ is invalid.
2. The commands used to operate the adapter card directly,
without the Adapter Support Interface, are not listed
here. See Chapter 6, “The Adapter Card Interface.”
PSEUDO Page.| HEX | DIR | DLC | MSG | MSG
COMMAND NAME Code | IF | IF | IF | wait
BUFFER.FREE 3-23 |27 X
BUFFER.GET 3-25 | 26 X
DIR.CANCEL.TIMER GROUP 4-3 |2c  |«x
DIR.CLOSE.ADAPTER 4-4 |04 X
DIR.DEFINE.MIF 4-5 | 2B |«
ENVIRONMENT
DIR.INITIALIZE 4-10 |20 X
DIR.INTERRUPT 4-9 |00 X
DIR.MODIFY.OPEN.PARMS 4-14 | 01 X
DIR.OPEN.ADAPTER 4-16 |03 X
DIR.READ.LOG 4-30 | 08 X
DIR.RESTORE.OPEN.PARMS 4-33 | 02 X

Figure A-1 (Part 1 of 3).

Valid Commands
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PSEUDO Page.| HEX | DIR | DLC SG | MSG
COMMAND NAME Code | | F I F I F wait
DIR.SET.FUNCTIONAL 4-33 | 07 X
ADDRESS
DIR.SET.GROUP.ADDRESS 4-35 | 06 X
DIR.SET.USER.APPENDAGE 4-36 | 2D | x
DIR.STATUS 4-38 | 21 X
DIR.TIMER.CANCEL 4-42 | 23 X
DIR.TIMER.SET 4-43 | 22 X
DLC.CLOSE.SAP 3-27 | 16 X
DLC.CLOSE.STATION 3-29 | 1A X
DLC.CONNECT.STATION 3-30 | 1B X
DLC.FLOW.CONTROL 3-32 | 1D X
DLC.MODIFY 3-34 | 1C X
DLC.OPEN.SAP 3-39 | 16 X
DLC.OPEN.STATION 3-47 |19 X
DLC.RESET 3-52 | 14 X
DLC.STATISTICS 3-53 | 1E X
MSG.ADD.NAME 5-23 | 30 X
' BO X

MSG.ADD.GROUP.NAME 5-21 | 36 X

B6 X
MSG.CALL 5-25 |10 X

90 X
MSG.CANCEL 5-27 | 356 X
MSG.CHAIN.SEND 5-29 | 17 X

97 X
MSG.DELETE.NAME 5-32 | 31 X

B1. X
MSG.FIND.NAME 5-34 |78 X

F8 X
MSG.HANG.UP 5-36 | 12 X

92 X
MSG.LISTEN 5-39 | 11 X

91 X
MSG.RECEIVE 5-42 |15 X

95 X
MSG.RECEIVE.ANY 5-44 | 16 x*

96 X

Figure A-1 (Part 2 of 3).
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PSEUDO Page.| HEX | DIR | DLC | MSG | MSG
COMMAND NAME . Code | I F I F I F wait
MSG.RECEIVE.BROADCAST. 5-47 | 23 X
DATAGRAM

A3 X
MSG.RECEIVE.DATAGRAM 5-49 | 21 X

A1l X
MSG.RESET 5-51 32 X
MSG.SEND 5-53 | 14 X

94 X
MSG.SEND.BROADCAST. 5-66 | 22 X
DATAGRAM

A2 X
MSG.SEND.DATAGRAM 5-57 | 20 X

AQ X
MSG.SESSION.STATUS 5-59 | 34 X

B4 X
MSG.STATUS 5-62 | 33 X '

B3 X
MSG.TRACE 5-68 | 79 X

F9 X
MSG.UNLINK 5-73 | 70 X
PDT.TRACE.OFF 4-52 | 25 X
PDT.TRACE.ON 4-44 | 24 X
RECEIVE 3-57 | 28 X X
RECEIVE.CANCEL 3-62 | 29 X X
RECEIVE.MODIFY 3-63 | 2A X
TRANSMIT.DIR.FRAME 3-68 | 0A X
TRANSMIT.l.FRAME 3-69 | 0B X
TRANSMIT.TEST.CMD 3-70 | 11 X
TRANSMIT.ULFRAME 3-70 | 0D X
TRANSMIT.XID.CMD 3-71 OE X
TRANSMIT.XID RESP.FINAL 3-71 OF X
TRANSMIT.XID.RESP 3-72 |10 X
NOT.FINAL

Figure A-1 (Part 3 of 3). Valid Commands
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Appendix B. Problem
Determination and Compatibility

Problem Determination
Considerations

Your program must either provide indications to an
operator about ring status or the Ring Diagnostic or an
equivalent must be loaded each time an operator needs to
know that information. The Ring Diagnostic is
documented in IBM Token-Ring Network Problem
Determination Guide.

The Ring Diagnostic is on a diskette provided with the
Token- Ring PC Adapter Card. The Ring Diagnostic
indicates the condition of the adapter card and can collect
data from error reporting MAC frames on the ring.

Compatibility

If your program will be used on a ring with IBM PCs
using other ring network programs, care must be taken to
avoild duplication of names and interaction of links.

For example, devices A, B, and C may be using the
Token-Ring Network with the IBM PC Network Program
and devices D, E, and F are using another network
program to communicate over the same Token-Ring
Network. Each network program must participate in
communications within its own network and protocol
only.
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PC Network programs will take more time to start up on
the Token-Ring than on the PC Network. That is normal.

Requirements
An operating system such as DOS must provide for the
following software interrupt services.

e X‘21’ with function code X‘31’ (Terminate process and
remain resident)

e X‘21’ with function code X‘4C’ (Terminate process)
‘e X‘15’ An interrupt to support multitasking as

explained in IBM PC Network Technical Reference
(only when the NETBIOS Program is used).
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Appendix C. Obtaining Additional
NETBIOS Information

For details concerning the frames that are transmitted in
response to the various NETBIOS commands, write to the
following address (reference “NETBIOS”):

IBM Corporation

Network Systems Department

H45/002-2E

PO Box 12195

Research Triangle Park, North Carolina 27709
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List of Abbreviations

AC access control field GSAP Group Service Access
Point
A/C Address
recognized/Frame 1 information (frame)
copied
IEEE Institute of Electrical
ARB adapter request block and Electronic
Engineers, Inc.
ASB adapter status block
1/0 input/output
CCB Command Control
Block ISRA Interrupt Status
Register, Adapter
DB Define Byte
ISRP Interrupt Status
DD Define Doubleword Register, PC
DHB data holding buffer LAN local area network
DISC disconnect LLC Logical Link Control
DLC Data Link Control LPDU Logical Link Control
Protocol Data Unit
DM Disconnect Mode
LSAP Local Service Access
DMA Direct Memory Access Point
DSAP Destination Service LSB least significant bit
Access Point
MAC Medium Access
DW Define Word Control
ED Ending Delimiter MCB Message Control
Block

FC Frame Control field
MMIO Memory Mapped
FCS Frame Check Input Output
Sequence field
: MSB most significant bit
FRMR FRaMe Reject
PDU Protocol Data Unit
FS Frame Status field
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PIO

PU
RAM

RR/RNR

RSAP

SABME

SAP
SD

programmed input
output

protocol unit

random access
memory

Receiver
Ready/Receiver Not
Ready

remote service access
point

Set Asynchronous
Balanced Mode
Extended

service access point

starting delimiter

SDLC

SNA

SRAM

'SRB

SSB
SSAP

UA

Ul

XID

Synchronous Data
Link Control

System Network
Architecture

shared random access
memory

system request block
system status block

Source Service Access
Point

Unnumbered
Acknowledgment

Unnumbered
Information

eXchange
IDentification
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Glossary

Definitions from draft proposals
and working papers under
development by the ISO/TC97
vocabulary subcommittee are
identified by the symbol “(TC97),”
indicating that final agreement
has not yet been reached among
its participating members.

A

access channel control. The
collection of logic and protocol
machines that manages the .
transfer of data from the link
stations to medium access control
and from medium access control
to the link stations.

access control byte. The byte
following the start delimiter in a
token or frame. It is used to
control access to the ring.

access priority. The maximum
priority that a token can have for
the adapter to use it for
transmission.

access procedure. The
procedure or protocol used to
gain access to a shared resource.
In a local area network the
shared resource is the medium. -
The medium access procedures
specified by the IEEE 802
standard are CSMA/CD token,
bus, and ring.

active monitor. A function in a
single adapter on a ring network
that initiates the transmission of
tokens and provides token error
recovery facilities. Any active
adapter on a network has the
ability to provide the active
monitor function if the current
active monitor fails.

adapter. In the IBM Token-Ring
Network, the circuit card within
a communicating device, and its
assoclated software, that enable
the device to communicate over
the network.

Adapter Support Interface.

The software used to operate IBM
Token-Ring Network adapter
cards in an IBM Personal
computer and provide a common
interface to application programs.

appendage. An application
program routine provided to
assist in handling a specific

occurrence.

attach. To connect a device
logically to a ring. To participate
in the data passing protocol of the
ring.

auto removal. Removing a
device from the data passing
activity without human
intervention. This action is
accomplished by the adapter.
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B

beacon. A frame sent by an
adapter indicating a serious
network problem, such as a
broken cable.

beaconing. To send beacon
frames continuously.

bridge. A device that links one
network to another of the same

type.

buffer. A memory area reserved
for use in performing input/output
operations.

bypass. To eliminate a
component from a network by
allowing the path to go past it.

C

checksum. A value that when
ORed with a sum calculated from
accumulating all the bits in the
field will result in zero.

completion code. The final
return code provided by the
adapter as a result of an issued
command.

control block. In the IBM
Token-Ring Network, a
specifically formatted block of
information provided from the
application program to the
Adapter Support Interface to
request an operation.

cyclic redundancy check. A
numeric value derived from the
bits in a message that is used to

check for any bit errors in
transmission.

D

data frame. See frame.
datagram. A particular type of
information encapsulation at the
network layer of the adapter
protocol for NETBIOS. No
explicit acknowledgment for the
information is sent by the
receiver. Instead, transmission
relies on the “best effort” of the
link layer.

data link. Any physical link,
such as a wire or a telephone
circuit, that connects one or more
devices or communication
controllers.

data link layer (or level).
(TC97)In open systems
architecture, the layer that
provides the functions and
procedures used to establish,
maintain, and release data link
connections between elements of
the network.

delimiter. In the IBM
Token-Ring Network, a bit
pattern that defines the limits of
a frame or token on a ring.

device. An input/output unit
such as a terminal, display, or
printer.

distribution panel. A wiring
board that provides a patch panel
function and mounts in a rack.

downstream. On a network, the
direction of data flow.
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F

faceplate. A plate for mounting
cable data and telephone jack
connectors. It comes in two
varieties, wall-mounted and
surface-mounted.

frame. The unit of transmission
in the Token-Ring Network. It
includes delimiters, control
characters, information, and
checking characters. A frame is
created when a token has data
appended to it by a node.

H

hard error. A serious error on
the network that requires that the
network be reconfigured or that
the source of the error be
removed before the network can
resume reliable operation.

I

idles. Signals sent along a
network when neither frames nor
tokens are being transmitted.

initialize. In the IBM
Token-Ring Network, to prepare
the adapter card (and the Adapter
Support Interface if used) for use
by an application program.

L

link. In the IBM Token-Ring
Network, the logical connection
between nodes including the
end-to-end link control
procedures.

link connection. All physical
components and protocol
machines that lie between the
communicating link stations of a
link. The link connection may
include a switched or leased
physical data circuit, a local area
network, or an X.25 virtual
circuit.

link station. A protocol
machine in a node that manages
the elements of procedure
required for the exchange of data
traffic with another
communicating link station.

lobe. The section of cable that

-connects a device to an access

unit.

lobe receptacle. An outlet on a
wiring concentrator for
connecting a lobe.

local area network. A network
in which communications are
limited to a moderate-sized
geographic area such as a single
office building, warehouse, or
campus, and which do not extend
across public rights-of-way.

local busy. A state that may
occur in the adapter indicating
that it can not handle additional
frame activity for a given link
station. ‘

Logical Link Control Protocol
Data Unit (LPDU). The unit of
information exchanged between
link stations in different nodes.

X-5
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The LPDU consists of the DSAP
and SSAP address fields, the
control field, and the information
field (if present).

M

MAC frame. Frames that
control the operation of the IBM
Token-Ring Network and any ring
station operations that affect the
ring.

medium. A physical carrier of
electrical energy.
medium access control. The
sub-component of DLC that

~supports medium-dependent
functions and uses the services of
the physical layer to provide
services to logical link control.
MAC includes the medium access
port.

memory mapped I/O (MMIO).
In an IBM PC, a method of
accessing an input or output port
as if it were a memory location.

monitor. In the IBM
Token-Ring Network, the function
required to initiate the '
transmission of a token on the
ring and to provide soft-error
recovery in case of lost tokens,
circulating frames, or other
difficulties. The capability is
present in all ring stations.

N

NAUN. Nearest active upstream
neighbor. For any station on a
ring, the station that is sending
frames or tokens directly to it.

network. (1)(TC97)An
interconnected group of nodes.
(2)The assembly of equipment
through which connections are
made between data stations.

network administrator. A
person who manages the use and
maintenance of a network.

network management. The
conceptual control element of a
data station that interfaces with
all of the layers of that data
station and is responsible for the
resetting and setting of control
parameters, obtaining reports of
error conditions, and determining
if the station should be connected
to or disconnected from the
medium.

node. An endpoint of a link or a
junction common to two or more
links in a network.

node address. The address of an
adapter on the ring.

numbered frames. Information
segments arranged in numbered
order for accountability.

O

open. (1) To make an adapter
ready for use. (2) A break in an
electrical circuit.
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P

patch cable. In the IBM
Token-Ring Network, a cable with
IBM Cabling System connectors
at each end, used to connect
together components, devices, and
cables of the network.

path. In a network, a route
between any two nodes.

programmed I/O (PIO). In an
IBM PC, a method of accessing an
input or output port with specific
instructions.

post. To affix to a usual place.
Used with NETBIOS to indicate
providing items such as a return
code at the end of a command or
function. Also used to define an
appendage routine.

R

receive. To obtain a message
transmitted from a device.

remove. To stop an adapter
from participating in data passing
on the network.

return code. A hexadecimal
value provided by the adapter to
indicate the result of an action.

ring (network). A network
configuration consisting of a
series of attaching devices
connected by unidirectional
transmission links to form a
closed path.

Ring Diagnostic. In the IBM
Token-Ring Network, a program
to be run in an IBM Personal

Computer that provides the user
information regarding the
performance of the ring.

ring in. On an access unit, the
receive or input receptacle.

ring out. On an access unit, the
transmit or output receptacle.

ring sequence. The order in
which components are connected
to a ring.
ring status. The condition of
the network.

ring topology. A logically
circular, unidirectional
transmission path without defined
ends. Control can be distributed
or centralized.

routing. The assignment of the

path by which a message will
reach 1ts destination.

S

SABME. Set Asynchronous
Balanced Mode Extended. A DLC
command used in the establishing
of a link.

segment. A portion of a
network. It may contain cables,
components, or lobes.

service access point. The
logical point at which an

n+ 1-layer entity acquires the
services of the n-layer. In this
document, the layer is assumed to
be DLC. A single SAP can have
many links terminating in it.
These link “end-points” are
represented in DLC.LAN by link
stations.
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session. The data transport
connection resulting from a call
or link between two devices.

soft error. An error on a
network that can impair the
network’s performance but does
not, by itself, affect its reliability.

start delimiter. The first byte
of a token or frame. It consists of
a special recognizable bit
arrangement.

star wiring. A wiring
arrangement in which an
individual cable runs from each
work area to a concentration
point.

T

terminal. A device or work

station.

token. A sequence of bits passed
from station to station along the
network. It consists of a starting
delimiter, a frame control field,
and an ending delimiter. The
frame control field contains a
token indicator bit that indicates
to a receiving station that the
token 1s ready to accept
information. If the station has
data to send along the network, it
appends the data to the token.
The token then becomes a frame.

token ring. A network with a
ring topology that passes tokens
from station to station.

transmission thedium. A
physical carrier of electrical
energy.

transmit. To send information
from one place for reception
elsewhere.

U

unnumbered
acknowledgment. A DLC
command used in establishing a

link and in answering receipt of
DLC frames.

upstream. On a network, the
direction opposite that of data
flow.

W

wire fault. An error condition
caused by a break in the wires or
a short between the wires in a
segment of cable.

wiring closet. A room that
contains one or more distribution
racks and panels that are used to
connect various cables together
(via patch cables) to form physical
networks.

work area. An area in which
terminal devices (such as
displays, keyboards, and printers)
are located. :

work station. An input/output
device that allows either the
transmission of data or the
reception of data (or both) from a
host system, as needed to perform
a job; for example, a display
station or printer.
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Index

A

access control field 1-11
access unit 1-1
adapter 1-2
card information 6-1
operating 6-27
registers 6-8
reset 6-2
adapter registers 6-7 :
adapter request block (ARB) 6-25
adapter status block (ASB) 6-25
Adapter Support Interface 1-9,
2-1

address
DLC 3-2
functional 2-12, 6-28
group 2-12, 6-28
node 2-12, 6-28
ring 2-12

APPC/PC Program 1-7
appendage 2-6, 2-8, 5-10, 7-24
exception 2-10
I/0 2-8
receive data 2-10

B

bit notation 1-12
BUFFER.FREE 3-23
BUFFER.GET 3-25
buffers 2-15, 2-19
pools 2-19
receive 2-22
transmit 2-28

C

cable 8-8
cabling system 8-8
command 4-1
direct 6-31
directory A-1
MMIO 6-5
no-wait 5-6
PC, to the 6-79
PIO 6-3
reserved A-1
sequences, DLC 3-6
wait 5-6, A-1
command control block
(CCB) 2-2, 3-22, 4-1
field descriptions 2-4
compatibility B-1
completion code 2-5, 2-7, 5-6, 5-18
control block 1-5, 2-1, 2-2, 3-22,
4-1, 5-3, 6-30
control functions 6-1

D

data holding buffer (DHB) 6-26,
6-36

datagram 5-2

destination SAP (DSAP) 34
device 1-9
DIR.CANCEL.TIMER.GROUP 4-3
DIR.CLOSE.ADAPTER 4-4
DIR.DEFINE.MIF
.ENVIRONMENT 4-4
DIR.INITIALIZE 4-10
DIR.INTERRUPT 49
DIR.MODIFY.OPEN.PARMS 4-14
DIR.OPEN.ADAPTER 4-16
DIR.READ.LOG 4-30
DIR.RESTORE.OPEN"

PARMS 4-33
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DIR.SET.FUNCTIONAL
.ADDRESS 4-33
DIR.SET.GROUP.ADDRESS 4-35

DIR.SET.USER.APPENDAGE 4-36

DIR.STATUS 4-38
DIR.TIMER.CANCEL 4-41
DIR.TIMER.SET 4-43
direct interface 1-7, 4-1
DISC 3-8, 7-24, 7-26
diskette 2-2

DLC interface 1-6, 3-1
DLC status 3-8, 7-24
DLC.CLOSE.SAP 3-26
DLC.CLOSE.STATION 3-29
DLC.CONNECT.STATION 3-29
DLC.FLOW.CONTROL 3-32
DLC.MODIFY 3-34
DLC.OPEN.SAP 3-39
DLC.OPEN.STATION 3-47
DLC.RESET 3-52
DLC.STATISTICS 3-53
DOS 2-1, B-2

E

end delimiter 1-11
errors
adapter check 7-45
adapter open 7-49
bring-up 7-48
PC-detected 7-56
ring 7-44, 7-47

F

frame 1-9, 1-11

frame check sequence field 1-11
frame control 2-30

frame type 1-12, 2-30

FRMR 3-8, 7-24, 7-26

functional address 2-12, 6-28

G

group address 2-12, 6-28
group SAP (GSAP) 3-2

I/O bus 1-2
IEEE 1-6
initialization 3-6, 6-2
interfaces 1-4
direct 4-1
DLC 3-1
NETBIOS 5-1
interrupt 2-1
handling 6-1
hardware 2-2
software 2-2

status registers 6-1, 6-8
X277 2-2

T X5C 2-2,5-19

L

LAN header 1-11
layer
physical 5-1
session 5-1
link states
primary 3-8
secondary 3-8
link station 2-14, 3-2
LLC 2-14, 3-1

M

Medium Access Control
(MAC) 1-12, 2-30
message control block -
MCB) 2-2,5-3
field descriptions 5-5
MMIO 1-2,6-1, 6-5
layout 6-7
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MSG.ADD.GROUP.NAME 5-21
MSG.ADD.NAME 5-23
MSG.CALL 525
MSG.CANCEL  5-27
MSG.CHAIN.SEND 529 .
MSG.DELETE.NAME 5-32
MSG.FIND.NAME 5-34
MSG.HANG.UP 536
MSG.LISTEN 5-39
MSG.RECEIVE  5-42
MSG.RECEIVE.ANY 5-44
MSG.RECEIVE.BROADCAST
DATAGRAM 547
MSG.RECEIVE.DATAGRAM  5-49
MSG.RESET 5-51
MSG.SEND  5-53
MSG.SEND.BROADCAST
DATAGRAM 555
MSG.SEND.DATAGRAM 557
MSG.SESSION.STATUS 5-59
MSG.STATUS 5-62
MSG.TRACE 5-68
MSG.UNLINK 573

N

names 5-2

group 5-2

table 5-2
NETBIOS 1-7, 5-1
NETBIOS Program 1-9, 5-1
non-MAC frames 1-12

O

open 1-10, 3-6
operating system B-2

P

parameters 2-4, 2-6, 5-11, 6-28
DLC status table 7-43
selecting values 3-14

PC registers 2-1, 2-9, 5-18, 7-24

PDT.TRACE.OFF 4-52

PDT.TRACE.ON 4-44

physical trailer field 1-11

pins 8-1, 8-8

- problem determination

bring-up errors 7-48
DLC status 7-24
exception conditions
PC-detected errors
ring status 7-47

product ID

programmed I/O 1-2, 6-1, 6-3

protocol 1-1, 3-1, 4-1 -

7-45
7-56

R

receive 2-15, 3-7, 3-67
RECEIVE.CANCEL 3-62
RECEIVE.MODIFY 3-63
return code 2-5, 2-7, 5-6, 5-18
adapter check 7-45
bring-up 7-48
CCB_RETCODE 7-2
Direct 7-2
DLC 7-2
exception 7-45
MCB_RETCODE 7-29
open errors 7-49
ring 1-10
ring diagnostic B-1
ring status 7-47, B-1
ring traffic 1-10
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S

SABME 3-8, 3-29, 7-24, 7-26
sample program 2-2
SAP 2-14, 3-2
global 3-4
null 34
VALUE 3-2
session 5-18
shared RAM 1-2, 6-1, 6-24
layout 6-26, 6-91
locations 5-3
signal 8-8
on pins 8-1
source SAP (SSAP)
star wired 1-1
start delimiter 1-11
station
ID 2-13, 3-2
types 2-13
station ID 2-13, 3-2
switches 1-2, 6-2
system request block (SRB) 6-2,
6-24
system status block (SSB) 6-25

T

timers
programmable 4-3, 4-42
rates 3-13
Ti inactivity 3-13
T1 response 3-13
T2 acknowledgment 3-13

token 1-9

token-ring 1-1

transmit 2-15, 2-27, 3-7
TRANSMIT.DIR.FRAME 3-68
TRANSMIT.I.FRAME 3-69
TRANSMIT.TEST.CMD 3-70
TRANSMIT.ULFRAME 3-70
TRANSMIT.XID.CMD 3-71

TRANSMIT.XID.RESP.FINAL 3-71

TRANSMIT.XID.RESP.NOT
JFINAL 3-71

TTL loads 8-3

type 1 communication 1-7, 3-1

type 2 communication 1-7, 3-1

U

UA 3-8, 3-29

Vv

variables 3-14
voltages 8-1

)\

write region base register
(WRB) 6-2
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