































































































































































































































































































































































































































































































MULTIBUS INTERPROCESSOR PROTOCOL (MIP)

INSTASK
This algorithm manages activity in the incoming Request Queues.

INSTASK: PROCEDURE;

DECLARE DEVICES$INDEX BYTE, /* Local. */
RQD$PTR POINTER,
RQD  BASED RQD$PTR  RQD$STRUCTURE,
RQESINSPTR POINTER,
INSRQE BASED RQES$INSPTR RQE$STRUCTURE,
STATUS BYTE;
DO FOREVER;

DO DEVICESINDEX = O TO DEVICES - 1;
RQD$PTR = DCM(DEVICESINDEX).RQD$SINSPTR;
IF RQD.EMPTYS$SIGNAL = EMPTYS$SNOSLONGER
THEN DO;
DCM(DEVICESINDEX).CHANNELSSTATE =
DCM(DEVICESINDEX) . CHANNELSSTATE OR RQD.EMPTYS$SIGNAL;
RQD.EMPTY$SIGNAL = NOSCHANGE;
END /% THEN */;
IF (DCM(DEVICES$INDEX).CHANNELS$STATE AND
(DYING OR IDLE) = 0)
AND (DCM(DEVICESINDEX).CHANNELSSTATE AND
RECEIVESACLIVE <> 0)
THEN DO; /* serve the input request queue. */
CALL REQUESTSTAKESPOINTER
(DCM(DEVICESINDEX).RQDSINSPIR,
@RQESINSPTR,
STATUS);
IF STATUS = HALTED
THEN DCM(DEVICES$INDEX).CHANNELSSTATE = DYING;
IF STATUS = EMPTY
THEN DCM(DEVICE$INDEX).CHANNELSSTATE =
DCM(DEVICESINDEX) .CHANNELSSTATE AND RECEIVE$SEMPTY
/* Don't bother with looking for input on this
channel until it becomes active again. */;

IF STATUS = READY
THEN DO;
IF INSRQE.REQUEST = SEND$COMMAND
THEN CALL RECEIVESCOMMAND (RQESINSPTR);
ELSE CALL RECEIVESRESPONSE (RQES$INSPTR);
CALL RELEASES$TAKE$POINTER
(DCM(DEVICE$INDEX).RQD$SINSPTR,
STATUS);
IF STATUS = FIRSTSTAKE
THEN /* Took from a full queue, so... */ DO;
RQDSPTR = DCM(DEVICESINDEX).RQDSOUTSPTR;
/* Post signal in out-RQD. */
RQD.FULL$SIGNAL = FULL$NOSLONGER;
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MULTIBUS INTERPROCESSOR PROTOCOL (MIP)

INSTASK (continued)

END /* THEN */;
END /% THEN */;
END /* THEN */;
END /* DO */;
END /* FOREVER */;

END INS$TASK;
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MULTIBUS INTERPROCESSOR PROTOCOL (MIP)

VIRTUAL LEVEL

STATUS CONSTANTS

The following values, along with values associated with RQESREQUEST, are

returned by the virtual level procedures to indicate the results of the
procedures.

DECLARE SYSTEMS$PORT$AVAILABLE LITERALLY '84H',
SYSTEM$PORT SUNKNOWN LITERALLY '81H',
SYSTEM$PORTSACTIVE LITERALLY '83H',
SYSTEM$PORTSINACTIVE LITERALLY '87H';

FIND$SYSTEMSPORT

This function provides you with the means to locate a socket by its
function~name.

FIND$SYSTEM$PORT: PROCEDURE (FUNCTIONSNAME,
SOCKET$DEVICE,
SOCKET$PORT,
STATUS);

DECLARE FUNCTIONSNAME WORD; /* Input. */

DECLARE SOCKET$DEVICE IDENTIFIER, /* Output. */
SOCKETS$PORT IDENTIFIER,
STATUS BYTE;

DECLARE SOCKET$INDEX  BYTE; /* Local. */

DO SOCKET$INDEX = O TO SOCKETS - 1;
IF (FUNCTIONSNAME = DSDT(SOCKET$INDEX).FUNCTIONSNAME )
THEN DO;
STATUS = SYSTEMSPORTSAVAILABLE;
SOCKETS$DEVICE = DSDT(SOCKETS$INDEX).DESTS$DEVSID;
SOCKETSPORT DSDT(SOCKET$INDEX).DEST$PORTSID;
RETURN;
END /* THEN */;
END /* DO */;
STATUS = SYSTEM$PORTSUNKNOWN;
RETURN;

END FIND$SYSTEM$PORT;
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TRANSFER$BUFFER

This function causes generation of a command to transfer a buffer to a
destination device and port. The command is queued in the Command Wait
Queue of the destination device. The procedure waits for a reply before
relinquishing control.

TRANSFERSBUFFER: PROCEDURE (BUFFERSPIR,

BUFFERSLENGTH,
IDSS$ID,
SOCKET$DEVICE,
SOCKET$PORT,
RQLSID,
STATUS);
DECLARE BUFFER$PTR POINTER, /* Input. */
BUFFER$LENGTH WORD,
IDS$ID IDENTIFIER,
SOCKET$DEVICE IDENTIFIER,
SOCKET$PORT IDENTIFIER,
RQLSID IDENTIFIER;
DECLARE STATUS BYTE; /* Output. */
DECLARE RQE$PTR POINTER, /* Local. */
RQE BASED RQE$PTR  RQESSTRUCTURE,
CALL$STATUS BYTE;

CALL REQUEST$GIVES$POINTER
(DCM(SOCKET$DEVICE) . COMSRDY$QUEUESPTR,

RQES$PIR,
CALL$STATUS) ;
RQE . REQUEST = SEND$COMMAND;
RQE .SRC$REQSID = RQLS$ID;
RQE .DEST$DEVS$ID = SOCKET$DEVICE;
RQE.DEST$PORTSID = SOCKETSPORT;
RQE . SRC$DEVSID = HOME$DEVICE;
RQE . IDSSID = IDS$ID;
RQE.OWNERSDEVSID = HOMESDEVICE;
CALL CONVERT$LOCALSADR (IDSS$ID,
BUFFERSPIR,
RQE .DATASPTR);
RQE . DATASLENGTH = BUFFER$LENGTH;

CALL RELEASE$GIVE$POINTER
(DCM(SOCKETS$SDEVICE) .COMSRDY$SQUEUESPIR,
CALL$STATUS);

CALL TIMESWAIT (TIMES$DELAY, RQLSID);
CALL REQUEST$TAKE$POINTER (RQL(RQL$ID).RSP$SQUEUESPTR,
RQE$PTR,

CALLS$STATUS);
IF CALLS$STATUS = EMPTY
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TRANSFERSBUFFER (continued)

THEN /* No response came back within TIME$DELAY period. */
DO;
DCM(SOCKETS$DEVICE).CHANNELSSTATE = DYING;
STATUS = DEADSDEVICE;
END /% THEN */;
ELSE DO;
STATUS = RQE.REQUEST;
CALL RELEASESTAKESPOINTER (RQL(RQL$ID).RSPSQUEUESPTR,
CALL$STATUS);
END /* ELSE */;
RETURN;
END TRANSFERSBUFFER;
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ACTIVATES$SYSTEMSPORT

This function enables receipt of messages at a local port. If the port
is not currently active, the address of the port queue is returned.

ACTIVATE$SYSTEM$PORT: PROCEDURE (FUNCTION$NAME,

PORT$QUEUESPTR,
STATUS);
DECLARE FUNCTION$NAME  WORD, /* Input. */
PORTSQUEUESPTR POINTER;
DECLARE STATUS BYTE; /* Output. */
DECLARE PORT$INDEX BYTE; /* Local. */

DO PORTSINDEX = O TO PORTS - 1;
IF FUNCTIONSNAME = LPT(PORT$INDEX).FUNCTION$NAME
THEN IF LPT(PORT$INDEX).PORTSSTATE = ACTIVE
THEN DO;
STATUS = SYSTEM$PORTSACTIVE;
RETURN;
END /* THEN */;
ELSE DO;
STATUS = SYSTEM$PORTSAVAILABLE;
PORT$QUEUESPTR = LPT(PORTSINDEX).PORTSQUEUESPIR;

LPT(PORTS$INDEX).PORTSSTATE = ACTIVE;
RETURN;

END /* ELSE */;
END /* DO */;
STATUS = SYSTEM$PORT$UNKNOWN;
RETURN;

END ACTIVATE$SYSTEM$PORT;
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DEACTIVATE$SYSTEM$PORT

This function terminates reception of messages at a port.

DEACTIVATE$SYSTEM$PORT: PROCEDURE (FUNCTIONS$NAME,
STATUS);

DECLARE FUNCTION$NAME WORD; /* Input. */
DECLARE STATUS BYTE; /* Output. */
DECLARE PORT$INDEX BYTE;

DO PORTSINDEX = O TO PORTS - 1;
IF FUNCTIONSNAME = LPT(PORTS$SINDEX).FUNCTIONSNAME
THEN IF LPT(PORT$INDEX).PORTSSTATE = INACTIVE
THEN DO;
STATUS = SYSTEM$PORTS$INACTIVE;
RETURN;
END /* THEN */;
ELSE DO;
STATUS = SYSTEMSPORTSAVAILABLE;
LPT(PORTSINDEX).PORTSSTATE = INACTIVE;
RETURN;
END /* ELSE */;
END /* DO */;
STATUS = SYSTEM$PORTSUNKNOWN;
RETURN;

END DEACTIVATES$SYSTEMSPORT;
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RECEIVES$BUFFER

This function retrieves a buffer from a port queue if there is a buffer
in the queue.

RECEIVE$BUFFER: PROCEDURE (PORT$QUEUESPIR,

USER$BUFFERSPTR,
STATUS);
DECLARE PORT$QUEUE$PTR POINTER, /* Input. */
* RQD BASED PORT$QUEUESPTR RQD$STRUCTURE;
DECLARE USER$BUFFERSPTR POINTER, /* Output. */
STATUS BYTE;
DECLARE RQE$PTR POINTER; /* Local. */
CALL REQUESTS$TAKES$POINTER (PORT$QUEUESPTR,
RQESPTR,
STATUS);
IF STATUS = READY
THEN DO;
CALL MOVE (RQD.RQES$LENGTH,
RQES$PTR,
USER$BUFFER$PTR) ;
CALL RELEASESTAKE$POINTER (PORT$QUEUESPTR,
STATUS);

END /* THEN */;
RETURN;

END RECEIVES$BUFFER;
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APPENDIX B. COMMUNICATION WITH AN iSBC® 550 ETHERNET*
COMMUNICATIONS CONTROLLLER

The MMX 86 and MMX 88 software each allow your application system to
communicate with an iSBC 550 Ethernet controller. The purpose of this
appendix is to provide you with instructions for building an application
system that communicates with an iSBC 550 Ethernet controller. This
information falls into the following categories:

o A list of the Intel hardware and software products that you can
use to build the application system.

e High-level directions for assembling the hardware.

® Special instructions for writing iRMX 86 and iRMX 88 tasks that

can communicate with an iSBC 550 Ethernet Communications
Controller.

e How to configure either the iRMX 86 Operating System or the
iRMX 88 Executive and either MMX 86 or MMX 88, respectively, for
communication with an Ethernet controller.

This appendix is designed to serve primarily as an overview. Although it

contains some detailed information, when feasible it refers to other
manuals rather than repeating information described elsewhere.

ETHERNET-RELATED INTEL HARDWARE AND SOFTWARE PRODUCTS

Figure B-~1 shows the hardware of a system that communicates with the
Ethernet network. In the figure and throughout the remainder of this
appendix, assume, for simplicity, that the primary hardware elements of
this system are an iSBC 86/12A or iSBC 86/30 computer (the host
computer), an iSBC 550 Ethernet communications controller, and an ICS 80
system chassis. Note, however, that you can use any iAPX 86- or

iAPX 88-based microcomputer as the host computer, and you can use any
chassis that incorporates the Multibus interface.

The primary software elements of the system are your application tasks,
the iRMX 86 Operating System or iRMX 88 Executive, and the MMX 86 or
MMX 88 software. These are shown in Figure B-2.

The hardware and software interact as follows:
® The Multibus interface is the hardware link between the iSBC 550

Ethernet communications controller and the iSBC 86/12A or
iSBC 86/30 single board computer.

*Ethernet 1s a trademark of the Xerox Corporation.
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e The iRMX 86 Basic or Extended I/0 System or the iRMX 88 I/O
System 1s the software interface between the tasks of your
application system and the Ethernet network. Tasks communicate
through the Ethernet network by:

1. Explicitly formatting a message in an iRMX 86 segment or
iRMX 88 memory block. This message tells the iSBC 550
Ethernet communications controller what actions to
perform.

2. Using the system calls of the iRMX 86 Basic or Extended
I/0 Systems (your choice) or the iRMX 88 I/0 System to
read information from or write information to the iSBC
550 Ethernet controller board, which then communicates
with the network.

The interaction between the host computer and the communications
controller is different than the interaction between a host computer and
a non-intelligent controller in several respects:

o All the information sent between the host computer and the
communications controller is passed via MMX 86 or MMX 88
software. However, your application tasks do not explicitly
invoke MMX 86 or MMX 88 system calls. Instead, your tasks invoke
only iRMX 86 or iRMX 88 I/0 system calls that, in turn, use MMX
86 or MMX 88, respectively, to pass information.

° Your tasks can pass only information that is formatted for the
iSBC 550 controller. The formats for the various iSBC 550
commands (CONNECT, DISCONNECT, ADDMCID, DELETEMCID, TRANSMIT,
SUPPLYBUF, READ, and READC) are defined in the ETHERNET
COMMUNICATIONS CONTROLLER PROGRAMMER'S REFERENCE MANUAL.

e Your application system must include either the iRMX 86 Operating
System and MMX 86 or the iRMX 88 Executive and MMX 88. This
appendix provides a sample configuration of each. These samples,
which appear in the section entitled "Configuring, Linking, and
Locating an I/0 System for use with iSBC 550 Controllers,” will
simplify your configuration process.

PUTTING THE HARDWARE TOGETHER

There are several sources of information about assembling your hardware.
The principal sources are:

e 1iSBC 550 ETHERNET COMMUNICATIONS CONTROLLER HARDWARE REFERENCE
MANUAL

e 1SBC 86/12A HARDWARE REFERENCE MANUAL or iSBC 86/14 AND
iSBC 86/30 SINGLE BOARD COMPUTER HARDWARE REFERENCE MANUAL

e iRMX 86 INSTALLATION GUIDE or iRMX 88 INSTALLATION INSTRUCTIONS
e The configuration chapter (Chapter 7) of this manual.
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You should also consult the hardware reference manuals for any other
Intel hardware products that you are using.

WRITING TASKS THAT COMMUNICATE WITH AN ETHERNET NETWORK

The iSBC 550 Ethernet communications controller provides only basic
services. It transmits information to the Ethernet network, and it
receives information from the Ethernet network. It also does some
message filtering by accepting from the network only messages of the
requested Ethernet TYPE code.

Although the iSBC 550 controller does transmit, receive, and filter
messages, there are many services that it does not perform. For example,
it does not:

° Decide which task in your system is to receive a particular
message.

° Add or remove header information that is required in each
iSBC 550 request.

If your application system requires either of these or other similar
high-level services, your tasks must explicitly provide the services.

For this reason, the remainder of this appendix utilizes a collection of
three tasks to manage the iSBC 550 controller. The three tasks are an
Initialization Task, a Reader Task, and a Writer Task. These tasks will
be called Ethernet tasks, to distinguish them from the other tasks of an
application system. After presenting some background information, this
appendix describes the duties of each of the Ethernet tasks.

The Ethernet tasks insulate the rest of your application system from the
details of the iSBC 550 controller. For example, the other tasks of your
application system can send and receive (via iRMX 86 mailboxes or iRMX 88
exchanges) messages from the Ethernet network without having to add or
remove the special header information required by the iSBC 550 Ethernet
controller.

Another benefit of using Ethernet tasks is that you can implement
high-level features on top of the Ethernet protocol. For example, you
can design the Reader Task to examine a particular field of a received
message and then route the message to the proper task within your

application. If desired, you can also build special protocols to perform
other duties.

The Ethernet tasks of your iRMX 86— or iRMX 88-based application system
can communicate with an Ethernet network by using the system calls of the
iRMX 86 Basic I/0 System, the iRMX 86 Extended I/0 System, or the iRMX 88
I/0 System. Whenever one of your tasks uses an I/0 System call to read
or write to an Ethernet network, the following events occur:
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e The I/0 System uses MMX 86 or MMX 88 to communicate with the
iSBC 550 communications controller.

° The iSBC 550 communications controller communicates directly with
the Ethernet network.

Although the process requires MMX 86 or MMX 88, your Ethernet tasks do
not explicitly invoke any MMX 86 or MMX 88 procedure calls. The I/0
System that you have chosen will invoke any MMX 86 or MMX 88 procedure
calls that are required. Of course, MMX 86 or MMX 88 services are still
available to your application tasks.

However, whenever one of your Ethernet tasks communicates with the

iSBC 550 communications controller by making calls to the I/0 System,
your task must explicitly set up an iSBC 550 request block that tells the
iSBC 550 controller what to do.

BUILDING AN iSBC 550 REQUEST BLOCK

Whenever one of your Ethernet tasks sends information to (or receives
information from) the iSBC 550 communications controller, the task must
use an I/0 System call to pass an iSBC 550 request block to the iSBC 550
controller. This request block is subject to two constraints:

1. With one exception, the request block must adhere to the format
described in the ETHERNET COMMUNICATIONS CONTROLLER PROGRAMMER'S
REFERENCE MANUAL. The exception is that your task need not fill
in the RESPONSE SOCKET and PROCESSOR ID fields. The I/0 System
fills in these fields. '

2. The iSBC 550 request block must be embedded in an iRMX 86
segment, with the first byte of the request block being the first
byte of the segment or block. This means that your task cannot
use an arbitrary block of memory as an iSBC 550 request block.
Instead, the task must first create an iRMX 86 segment or
allocate an iRMX 88 memory block and then construct the request
block within the segment.

SENDING THE REQUEST BLOCK TO THE iSBC 550 CONTROLLER

Once your task has built the request block, it must send the block to the
iSBC 550 controller. It does so by means of the RQ$ASWRITE system call
(of the iRMX 86 Basic I/0 System), the RQ$SSWRITESMOVE system call (of
the iRMX 86 Extended I/0 System), or the DQSWRITE system call (of the
iRMX 88 I/0 System), regardless of which iSBC 550 command is indicated in
the request block. (Eight i1SBC 550 commands are available. They are

CONNECT, DISCONNECT, ADDMCID, DELETEMCID, TRANSMIT, SUPPLYBUF, READ, and
READC.)
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For any command that requires a response from the iSBC 550 controller,
your task can find the response embedded in the same request block that
was sent to the controller. If you have selected the iRMX 86 Basic I/0
System, and the Writer Task is handling many write requests, the IORS's
that are returned to the task might be returned in a different order than
the order in which the corresponding RQSASWRITE calls were issued. In
this case, the Writer Task can find the correct token for each request
block segment it has sent by looking in the BUFF$P field of the IORS that
is returned in the designated response mailbox. The address of the
segment is IORS.BUFF$P. If you have selected the iRMX 86 Extended I/0
System or the iRMX 88 I/0 System, the request blocks are returned in the
same order in which they were sent, so it is not necessary for the
requesting task to identify the request blocks that are returned.

When your Reader or Writer Task uses a writing system call to transfer a
request block to the iSBC 550 controller, the task can receive exception
codes other than those returned by the I/0 System. The iRMX 86 tasks can
receive MMX 86 exception codes and the iRMX 88 tasks can receive MMX 88
exception codes.

THE ETHERNET TASKS' ENVIRONMENT AND DUTIES

The three subsections of this section describe, separately for each of
the I/0 Systems of the iRMX 86 Operating System and iRMX 88 Executive,
both the structure of the Ethernet tasks and special use restrictions
regarding the sysyem calls of that I/0 System. Many readers will need to
read only one of these sections. Note that, in each high-level task
description, some important elements, such as exception handling, have
been omitted. This is intentional, so that you can more easily see the
structure of the Ethernet tasks.

Using the iRMX 86 Basic I/0 System

The following sections describe the Ethernet tasks and use restrictions
pertaining to the iRMX 86 Basic I/0 System.

The Ethernet Tasks. Ethernet Tasks that use the Basic I/0 System have
the following structures:

° Initialization Task
1. Attach the iSBC 550 controller.

2. Create the appropriate file on the device, using the
device token obtained in step 1.

3. Open the file for reading and writing, using the
connection obtained in step 2.
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4.

7.

Create a segment, build an iSBC 550 CONNECT request block
in the segment, and use the RQ$ASWRITE system call to
send the segment to the iSBC 550 controller.

Create the Reader Task. Pass the connection to the

Reader Task.

Create the Writer Task. Pass the connection to the

Writer Task.

Suspend or delete itself.

° Reader Task

1.

40

5.

Create several segments containing iSBC 550 SUPPLYBUF
request blocks and use the RQ$SASWRITE system call to send
them to the iSBC 550 controller, with the same response
mailbox indicated in each call.

Wait at the response mailbox.

When a request block segment arrives at the response
mailbox, the Reader Task creates a segment, copies the
information from the block into the new segment, and
sends the new segment to the appropriate application
mailbox.

Call RQSASWRITE to send the SUPPLYBUF request block back
to the iSBC 550 controller, again indicating the same
response mailbox.

Go to step 2.

° Writer Task

1.

40

5.

Wait at a previously-designated reception mailbox for
write requests from application tasks and for returned
1SBC 550 request block segments.

If a write request from an application task arrives at
the mailbox, go to step 3. If an IORS arrives at the
mailbox, go to step 5.

Create a segment, and build an iSBC 550 TRANSMIT request
block with the data that is to be written. Specify that
the segment is to be returned to the reception mailbox,

and call RQSASWRITE to send the segment to the iSBC 550

controller.

Go to step 1.

Delete the IORS and write request segment, and go to step l.

Assume, when reading the following section about using the Basic I/0

System, that we are referring to a system in which Ethernet tasks are being

utilized as just outlined.
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‘Use Restrictions. This section of the appendix assumes that you are
already familiar with the iRMX 86 Basic I/0 System. Consequently, rather
than providing a tutorial on the Basic I/0 System, this section of the
appendix discusses only matters relating directly to using the iSBC 550
Ethernet controller. Reference material concerning the Basic I/0 System
is divided between the iRMX 86 BASIC I/0 SYSTEM REFERENCE MANUAL and the
iRMX 86 SYSTEM PROGRAMMER'S REFERENCE MANUAL.

The Basic I/0 System, when used for communication with an iSBC 550
controller, has different restrictions or behaves differently than it
does in systems that do not support such communication. The differences
fall into three areas.

First, the software link between the Basic I/0 System and the iSBC 550
controller is implemented as a physical file. This means that your task
should not use any of the system calls reserved for use only with stream
files and/or named files. For example, if your task invokes the
RQ$ASGETSPATHSCOMPONENT system call for this file, the Basic I/0 System
returns an E$SUPPORT exception code.

Second, even among the system calls that generally are useful for

physical files, a few behave differently when used with the Ethernet
controller. These are RQSASREAD, RQSASSPECIAL, RQSASSEEK, RQSASTRUNCAIE,

RQSASGETSCONNECTIONSSTATUS, and RQSASGETSFILESSTATUS. The behavioral
differences are as follows:

® If your task attempts to use the RQSASREAD system call, the Basic
I/0 System responds as if the task had issued an RQ$ASWRITE
system call. The only prerequisite of the RQSASREAD system call
is that the connection be open for reading before your task
invokes RQS$SASREAD.

e If your task attempts to use the RQSASSPECIAL, RQ$SASSEEK, or

RQSASTRUNCATE system call, the Basic I/0 System returns an ES$IDDR
exception code, indicating that these system calls are not
supported on the Ethernet controller.

o If your task invokes the RQSASGETSFILES$STATUS or the
RQSASGETSCONNECTIONSSTATUS system call, some of the returned
information is undefined. For the RQSASGETSFILESSTATUS system
call, the following fields are undefined:

flags
dev$gran
dev$size

For the RQSASGETSCONNECTIONSSTATUS system call, the following
fields are undefined:

flags
file$ptr
access
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Third, among the system calls that behave as expected, some of the input
parameters have special restrictions:

RQSASATTACHSFILE -- The user and subpath parameters are ignored.

RQSASCREATESFILE -- The user, subpath, access, granularity, size,
and mustS$create parameters are ignored. The prefix parameter
must be a token for the device connection for the iSBC 550
controller.

RQSASREAD and RQSASWRITE —- The buffer pointer must be a token
for an iRMX 86 segment containing the request block. The count
parameter is ignored, because the iSBC 550 controller ascertains
the count from the request block.

All other Basic I/0 System calls work exactly as expected.

Using the iRMX 86 Extended I1/0 System

The following sections describe the Ethernet tasks and use restrictions
pertaining to the iRMX 86 Extended I/O System.

The Ethernet Tasks. Ethernet Tasks that use the Extended I/0 System have

the following structures:

Initialization Task
1. Attach the iSBC 550 controller.

2. Create the appropriate file on the device, using the
device token obtained in step 1.

3. Open the file for reading and writing, using the
connection obtained in step 2.

4. Create a segment, build an iSBC 550 CONNECT request block
in the segment, and use the RQ$S$WRITESMOVE system call
to send the segment to the iSBC 550 controller.

5. Create the Reader Task. Pass the connection to the
Reader Task.

6. Create the Writer Task. Pass the connection to the
Writer Task.

7. Suspend or delete itself.
Reader Task

l. Create a segment. (This is segment A.)
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2., Build an iSBC SUPPLYBUF request block in segment A, and

call RQSSSWRITESMOVE to send it to the iSBC 550
controller.

3. (When control returns,) create another segment —--
segment B -- of the required size, copy the data from
segment A into segment B, and call RQ$SENDSMESSAGE to
send segment B to the appropriate mailbox.

4. Go to step 2.
e Writer Task

1. Wait at a previously-designated reception mailbox for
write requests from application tasks.

2. When a write request arrives, create a segment of the
appropriate size, build an iSBC 550 TRANSMIT request
block there with the data that is to be written, and call
RQ$SSWRITESMOVE to send the segment to the iSBC 550
controller.

3. Go to step 1.

Assume, when reading the following section about using the Extended I/0

System, that we are referring to a system in which Ethernet tasks are
being utilized as just outlined.

Use Restrictions. This section of the appendix assumes that you are
already familiar with the iRMX 86 Extended I/0 System. Consequently,
rather than providing a tutorial on the Extended I/0 System, this section
of the appendix only discusses matters relating directly to using the
iSBC 550 Ethernet controller. Reference material concerning the Extended

I/0 System is contained in the iRMX 86 EXTENDED I/0 SYSTEM REFERENCE
MANUAL.

The Extended 1I/0 System, when used for communication with an iSBC 550
controller, has different restrictions or behaves differently than it
does in systems that do not support such communication. The differences
fall into three areas.

First, the software link between the Extended I/0 System and the iSBC 550
controller is implemented as a physical file. This means that your task
should not use any of the system calls reserved for use only with stream
files and/or named files. For example, if your task invokes the
RQ$SSCHANGESACCESS system call for this file, the Extended I/0 System
returns an E$SUPPORT exception code.

Second, even among the system calls that generally are useful for
physical files, a few behave differently when used with the Ethernet
controller. These are RQ$SSREADSMOVE, RQ$SSSPECIAL, RQSSS$SSEEK,
RQ$SSTRUNCATE, RQS$SSSGETSCONNECTIONSSTATUS, RQSSSGETSFILESSTATUS. The
behavioral differences are as follows:
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If your task attempts to use the RQ$SSREADSMOVE system call, the
Extended I/0 System responds as if the task had issued an
RQSSSWRITESMOVE system call. The only prerequisite of the
RQS$SSREADSMOVE system call is that the connection be open for
reading before your task invokes RQ$S$READSMOVE.

If your task attempts to use the RQ$SSSPECIAL, RQ$S$SSEEK, or
RQS$SSTRUNCATESFILE system call, the Extended I/0 System returns
an ESIDDR exception code, indicating that these system calls are
not supported on the Ethernet controller.

If your task invokes the RQ$SSGETSFILE$STATUS or the

RQSSSGETSCONNECTIONSSTATUS system call, some of the returned
information is undefined. For the RQ$SSGETSFILESSTATUS system
call, the following fields are undefined:

dev$gran file$blocks vol$size
dev8size vol$name accessor$count
file$gran vol$gran owner$access
owner$id

For the RQ$SSGETSCONNECTIONSSTATUS system call, the following
fields are undefined:

flags num$buf
file$ptr buf$size
access

Third, among the system calls that behave as expected, some of the input
parameters have special restrictions:

RQ$SSREADSMOVE —- The buf$ptr parameter must be a token for an
iRMX 86 segment containing the request block. The bytes$desired
parameter is ignored because the iSBC 550 controller ascertains
the number of bytes desired from the request block. For similar
reasons, the bytes$read output parameter is undefined.

RQ$SSSWRITESMOVE —-— The buf$ptr parameter must be a token for an
iRMX 86 segment containing the request block. The count
parameter is ignored because the iSBC 550 controller ascertains
the count from the request block. For similar reasons, the
bytesS$read output parameter is undefined.

All other Extended I/0 System calls work exactly as expected.

Using the iRMX 88 I/0O System

The following sections describe the Ethernet tasks and use restrictions
pertaining to the iRMX 88 I/0 System.
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The Ethernet Tasks. Ethernet Tasks that use the iRMX 88 I/O System have

the following structures:

° Initialization Task

1.

2.

3.

Obtain a connection to the appropriate file by calling
DQSCREATE or DQSATTACH.

Open the file for reading and writing, using the
connection obtained in step 1.

Obtain a memory block by calling DQSALLOCATE, build an
iSBC 550 CONNECT request block in the memory, and call
DQSWRITE to send the request block to the iSBC 550
controller.

Create the Reader Task.

Create the Writer Task.

Suspend or delete itself.

® Reader Task

1.

2.

4,

Call DQSALLOCATE to obtain a block of memory. (This is
memory block A.) :

Build an iSBC 550 SUPPLYBUF request block in memory block
A, and call DQSWRITE to send it to the iSBC 550
controller. Reserve 15 bytes for the message header at
the beginning of memory block A, in addition to the 12
bytes that are reserved in any SUPPLYS$BUF request. When
calling DQSWRITE, set the length parameter to reflect the
size of the entire message, including headers.

(When control returns,) call DQSALLOCATE to obtain a
block of memory —— memory block B -- of the required

size, build an iRMX 88 message in memory block B, copy
the data from memory block A to memory block B, and call
RQSEND to send memory block B to the appropriate exchange.

Go to step 2.

° Writer Task

1.

Wait at a previously-designated exchange for write
requests from application tasks.
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2. When a write request arrives, call DQSALLOCATE to obtain a
block of the appropriate size, build an iSBC 550 TRANSMIT
request block there with the data that is to be written,
and call DQSWRITE to send the request to the iSBC 550
controller. Reserve 15 bytes for the message header at
the beginning of the memory block, in addition to the 12
bytes that are reserved in any TRANSMIT request. When
calling DQSWRITE, set the length parameter to reflect the
size of the entire message, including headers.

3. Go to step 1.

Use Restrictions. This section of the appendix assumes that you are
already familiar with the iRMX 88 I/0 System. Consequently, rather than
providing a tutorial on the iRMX 88 I/0 System, this section of the
appendix only discusses matters relating directly to using the iSBC 550
Ethernet controller. Reference material concerning the iRMX 88 I/0 System
is contained in the iRMX 88 REFERENCE MANUAL.

The iRMX 88 I/0 System, when used for communication with an iSBC 550
controller, has different restrictions or behaves differently than it does

in systems that do not support such communication. The differences fall
into three areas.

First, the software link between the iRMX 88 I/O System and the iSBC 550
controller is implemented as a physical file. This means that your task
should not use any of the system calls reserved for use only with named
files. For example, if your task invokes the DQSRENAME system call for
this file, the iRMX 88 I/0 System returns an E$SUPPORT exception code.

Second, even among the system calls that generally are useful for physical
files, a few behave differently when used with the Ethernet controller.
These are DQSREAD, DQS$SPECIAL, and DQSSEEK. The behavioral differences
are as follows:

® If your task attempts to use the DQSREAD system call, the iRMX 88

I/0 System responds as if the task had issued an DQSWRITE system
call. The only prerequisite of the DQSREAD system call is that
the connection be open for reading before your task invokes

DQSREAD.
. If your task attempts to use the DQ$SPECIAL or DQSSEEK system
call, the iRMX 88 I/O System returns an E$IDDR exception code,

indicating that these system calls are not supported on the
Ethernet controller.

° If your task invokes the DQ$GETSCONNECTIONSSTATUS system call, the
following fields are undefined:

access file$ptr seek
All other iRMX 88 I/0 System calls work exactly as expected.
Third, RQFORMAT is not supported.
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CONFIGURING, LINKING, AND LOCATING AN iRMX 86 OR 88 I/0O SYSTEM FOR USE
WITH iSBC 550 CONTROLLERS

The remainder of this appendix is devoted to describing the
configuration, linking, and locating processes required to prepare an
iRMX 86 or 88 I/0 System for use with iSBC 550 controllers. Each of the
following sections on configuring an iRMX 86 or 88 I/0 System assumes
that you are familiar with the general configuration process for that
operating system. Consequently, these sections focus on Ethernet-related
matters, insofar as such matters can be separated from other
configuration issues. If you need to learn more about configuring an
iRMX 86 or 88 system, refer to the iRMX 86 CONFIGURATION GUIDE or the
iRMX 80/88 INTERACTIVE CONFIGURATION UTILITY USER'S GUIDE.

In the remainder of this appendix, there are several references to

device-unit information blocks and device information tables. You don't
necessarily have to know the meanings of these terms, but if you do need

to, descriptions of them and other matters pertaining to device drivers
can be found in the GUIDE TO WRITING DEVICE DRIVERS FOR THE iRMX 86 and
iRMX 88 I/0 SYSTEMS.

CONFIGURING AN iRMX 86 I/0O SYSTEM FOR USE WITH iSBC 550 CONTROLLERS

Whether you are planning to use the Extended I/0 System or not, you must
configure the Basic I/0 System. And it is in the configuration module
for the Basic I/0 System that you put the descriptive information about
the iSBC 550 device. All that is needed in the configuration of the

Extended I/0 System, assuming that you have chosen to use it, is a
4#DEV_INFO BLOCK macro for the iSBC 550 device.

Four INCLUDE files are used for adding configuration information
concerning the iSBC 550 Ethernet controller to the Basic I/0 System's
standard device configuration file IDEVCF.A86. They are:

I550.EXT External declarations of the names of the device
driver routines that appear in the DUIB (device-unit
information block) for the iSBC 550 device.

IEDUIB.LIT A sample DUIB for an iSBC 550 device-unit.

IEDINF.INC A declaration of the device information table
structure for the iSBC 550 device.

IEDINF.LIT A sample device information table for the iSBC 550
device.

The data in both IEDUIB.LIT and IEDINF.LIT can be modified to fit your
special needs.

The DUIB for the iSBC 550 device is as follows:
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define duib

device name,
file drivers,
functions,

flags,

device gran,

low device size,
high device size,
device number,
unit number,
device unit number,
15508init,
15508finish,
15508queue,
i5508%cancel,
device info,

unit info,

update timeout,
number buffers,
priority

RRRRRDDORXDPDRPRRRDPDRARRRAADIODRRAN

where the fields that you may or must change are:

device name A one-~ to fourteen-character name that is unique

among all device names in the system. This name,
which must be preceded and followed by single
quotes, is used in the call to
RQSASPHYSICALSATTACHSDEVICE, in order to identify
the device to be attached.

device number A BYTE containing the number of the device
associated with this DUIB.

device unit number A BYTE containing the number of the device-unit
associated with this DUIB.

i5508init A WORD containing the base address of the init$io
routine that the I/0 System calls.

i5508finish A WORD containing the base address of the
finish$io routine that the I/0 System calls.

15508queue A WORD containing the base address of the queue$io
routine that the I/0 System calls.

i550$%cancel A WORD containing the base address of the
cancel$io routine that the 1I/0 System calls.

device info A POINTER to the device information table for the
iSBC 550 device.

The device information table has the following format:
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define devinf

init start addr
host device id

550 device id

RQ to 550

RQ from 550

IDS base strt addr
IDS base length
550 interrupt port
550 port name

host port info
timeout

priority

550 interrupt type

RMRPD R R RRRRR

.where the fields that you may or must change are as follows. An asterisk
(*) indicates that the same value must also appear in the iMMX 800
configuration file for the "host device"”, that is, the device with which
the iSBC 550 device communicates.

init start addr A POINTER to the start address of the iSBC 550
communication area that is used for
initialization. This address is a hardware
configuration option on the iSBC 550 controller.
See the ETHERNET COMMUNICATIONS CONTROLLER
PROGRAMMER 'S REFERENCE MANUAL for details
concerning this address.

host device id* A BYTE containing the device ID for the host

(iSBC 86/12A or 86/30) device. This ID value goes
into DSDT arrays.

550 device id* A BYTE containing the device ID for the iSBC 550
device. This ID value goes into DSDT arrays.

RQ to 550% A POINTER to the request queue for communication
from the host device to the iSBC 550 device. This
pointer goes into the DCM$ROM array.

RQ from 550* A POINTER to the request queue for communication
from the 1SBC 550 device to the host device. This
pointer goes into the DCM$ROM array.

IDS base strt addr* A BYTE containing the start address of the IDS
managed by the host device, as a multiple of 4K.
This value goes into the IDST array.

IDS base length* A BYTE specifying the size of the IDS managed by
the host device, as a multiple of 4K.
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550 interrupt port A WORD containing the I/0 port address used for
waking up the i1SBC 550 device during
initialization. This port is a hardware
configuration option on the iSBC 550 controller.
See the 1SBC 550 ETHERNET COMMUNICATIONS
CONTROLLER HARDWARE REFERENCE MANUAL for details
concerning this port. This value goes into the
SFT array.

550 port name* A WORD containing the system port name of the
iSBC 550 port to which the iMMX 800 software will
deliver messages. This name goes into the DSDT
arrays.

host port info* A WORD containing the socket on the host computer
to which the 1iSBC 550 device will send messages.
A socket consists of a device ID, port ID pair.
For example, if the host device's ID were 1 and
the port ID on the host device were 2, the socket
would be 0102H. These device ID and port ID
values go into an entry in the DSDT array.

timeout A BYTE containing the time, in 52-millisecond
units, that the 1SBC 550 controller will wait for
a response from MMX 86 before declaring the host
device dead. The recommended value of OFFH
indicates that the iSBC 550 device will wait
forever.

priority A BYTE containing the priority of the Ethernet
driver task that receives messages from MMX 86. A
value of 129 is recommended.

550 interrupt type A BYTE containing a code for the method used by
the iSBC 550 device to interrupt the host device.
The values for this field are defined in the
ETHERNET COMMUNICATIONS CONTROLLER PROGRAMMER'S
REFERENCE MANUAL.

A Sample Basic I/0 System Configuration File

The following is a sample configuration file for the Basic I/0 System. It
also specifies a device driver for the iSBC 550 device.
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onfiguration Module)
5553335333555553333533
Note:
The I/0 System has two configuration files: the itable.a86
for various interfaces and file-driver configurations; the

idevcf.a86 for device-driver configuration.

idevcf.a86
Sample I/0 System Device-Driver Configuration Module.

We WMo Ve we Ve Ve Ve Ve We Ve we

Configures:
iSBC 550 Device Driver (using MMX 86)

Byte~Bucket Driver

e we Ve Ve We we e

® ¢ & 0 0 5 0 9 0 00 B PP OO S GO GO SO DO LA LN OO SO NS S S PSSO NN
9932992929929 9922993999999 959995952559995929993999299295299595999999399%2992%2399%9%%)9%3%)
name idevcf

1 $include(:fl:idevef.inc)

$save nolist

1 S$nogen
$include(:fl:iedinf.inc)

[

I’
s specify 1SBC 550 Ethernet custom device driver information
b
i550 dev_info_struc
dw 0 ;s 550 comm area offset
dw 0 3 550 comm area base
db 0 s host device id
db 0 3 550 device id
dw 0 s host rqd offset
dw 0 3 host rqd base
dw 0 ;5 550 rqd offset
dw 0 s 550 rqd base
db 0 ;s ids base start addr
db 0 ;s ids base length
dw 0 s 550 interrupt port
dw 0 3 550 port name
dw 0 ;s host port name
db 0 ; timeout
db 0 ;3 priority
db 0 3 550 interrupt type

i550 dev_info ends
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we
we
ve
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we
we
we
we
we
we
we

Define Device Driver External Procedures.

we we we Ve we

® 8 0 @ e 0 0 08 00 ® 8 5.0 0.0 5 6 05 0 0 00 00 00 0SS L LG O E O SO L 00O L L NSO L P S O EO00 080t e s e
9999599999995 39993395999999395959595959599399999959999959995999995535999595955939393%)%)
code segment

assume Ccs: cgroup
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$include(:£f1l:1550.ext)
extrn i550init: near
extrn i550finish: near
extrn  1550queue: near
extrn i550cancel: near

extrn  bytebucketinitio: near

extrn  bytebucketfinishio: near
extrn  bytebucketqueueio: near
extrn  bytebucketcancelio: near

code ends
assume cs: nothing

© 0 0 0 5 6 009 00 660000005 000000 0000000800000 0LI0IOLOLETOEDS
9999995399 99599999959595599999539999559959559599395325399959599399333)%)

ws
we
we
we
ws
we
we
wse
we
we
we
we
-e
we

Define Device-Unit Information Blocks (DUIB's).

ws We we we Ve
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we
ve
“e
we
we
we
we
we
we
we

code segment

duibtable label byte
public duibtable
$include(:fl:ieduib.1it)

?

;s Ethernet iSBC 550 device, unit O

b

define duib <

& 'EQ’, 3 name (14)

& 001H, ;3 fileSdrivers
& 033H, ;s functs

& OO0H, ;5 flags

& 00, s dev8gran

& OH,OH, 3 dev§size = 0
& 0, ;s device

& o, 5 unit

& 0, ; devSunit

& 1550init, s init$io

& 1550finish, ;3 finishSio

& i550queue, 3 queue$io

& i550cancel, ; cancel$io

& dinfo_ 550, ; device$info
& o, s unit$info

& Offffh, s updateS$timeout
& 0, ;s num$buffers
& 129 5 priority

&>
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dinfo_ 550 1550 dev_info <

PR ARADARPRARPRAPRRDRRRRR

\4

0
o]
[2)
(0]

end

Oh, s comm area start address offset
2000h, ; comm area start address base
Oh, s host device id

01h, s 550 device id

Oh, ;s rqd to 550 offset

2010h, 3 rqd to 550 base

Oh, s rqd from 550 offset

2020h, 35 rqd from 550 base

Oh, 3 1ds base start addr

4fh, ;5 1ds length

O0a4h, 3 550 interrupt port

0101h, 3 550 port name

0000h, 3 host port name

Offh, s timeout

129, s priority

03h s 550 interrupt type

ends

A Sample MMX 86 Configuration File for the Host Device

This section contains a sample MMX 86 configuration file for the (host)

device that communicates with the iSBC 550 device.

Note that this example

exhibits the following properties, which are required of every MMX 86
configuration:

The depth (RQ$INSSIZE in DCMSROM) of the request queue, for
requests from the iSBC 550 device to the host device, must be 4.

The system port name (SYSTEMSPORTSNAME in LPT$ROM) that the
iSBC 550 device uses to reference the system port on the host
device must be the same as that specified in the device
information table for the host device.

The device id (DESTSPORTS$ID in DSDT) for the iSBC 550 device must

not be zero. Port zero has special meaning to the iSBC 550 device
and cannot be used by MMX 86.

In the SFT structure corresponding to the iSBC 550 device, OPSMODE
must be SLAVESDEVICE (=01H), INTRSTYPE must be IOSINTERRUPT
(=03H), and INTR$VALUE must be 02H.

If the interrupt type field in the iSBC 550 Start Command request
block for the iSBC 550 device is 3 or 4 —- where 3 is the
recommended value if the iSBC 550 device is to interrupt the host
device, and O is recommended otherwise —— the CLRSINSTYPE field in
the SFT should be OlH and the INTRSVALUE field should be O2H.
Moreover, the values for the INTRSLOCATION and
CLRSINSINTRSLOCATION fields of the SFT should correspond to the
values for which the iSBC 550 device is jumpered.
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e Memory on the host device must be mapped so that all of the
iRMX 86 free space is addressable by the iSBC 550 device.

R4CNFG:
DO;

$INCLUDE( : F1: RACNFG.LIT)

DECLARE DSDSENTRYSTYPE LITERALLY 'STRUCTURE(

SYSTEMSPORT SNAME WORD,
DESTSDEVSID BYTE,
DEST$PORTSID BYTE,
SRC$DEVSID BYTE,
RESERVED BYTE,
POOLSID BYTE,
IDS$ID BYTE)';

DECLARE LPT$ROM$SENTRYSTYPE LITERALLY 'STRUCTURE(
SYSTEM$PORT $NAME WORD) ';

DECLARE LPTS$RAMSENTRYSTYPE LITERALLY 'STRUCTURE(
ENTRY(3) BYTE)';

DECLARE DMS$ROMSENTRYSTYPE LITERALLY 'STRUCTURE(
RQDSOUT POINTER,
RQS$SOUTSSIZE BYTE,

RQESOUTSSIZE BYTE,
RQDSIN POINTER,
RQS$INSSIZE BYTE,
RQESINSSIZE BYTE)';

DECLARE NOS$SYSTEMSCHANNEL LITERALLY 'OFFFFH,
00H,
00H,

OFFFFH,
O0H,
00H)';

DECLARE DMS$RAMSENTRYSTYPE LITERALLY 'STRUCTURE(
ENTRY(20) BYTE)';

DECLARE SFT$ENTRYS$TYPE LITERALLY 'STRUCTURE(
OP$SMODE BYTE,

INTR$TYPE BYTE,
INTRSLOCATION WORD,
INTRSVALUE WORD,
CLRSOUTSTYPE BYTE,
CLRSOUTSINTRSLOCATION  WORD,
CLRSOUTSINTRSVALUE WORD,
CLRSINSTYPE BYTE,
CLRSINSINTRSLOCATION WORD,
CLRSINSINTRSVALUE WORD) ';
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DECLARE NO$DEVICE LITERALLY 'OOH';
DECLARE SLAVE$DEVICE LITERALLY 'O1H';
DECLARE PEER$DEVICE LITERALLY 'O2H';
DECLARE NO$SYSTEM$SERVICE LITERALLY 'OOH,
00H,
0000H
0000H,
00H,
0000H,
0000H,
00H,
0000H,,
0000H' ;
DECLARE IDSS$ENTRYS$TYPE LITERALLY 'STRUCTURE(
OFFSET WORD,
PAGE WORD) ';
DECLARE POOLSENTRYSTYPE LITERALLY 'STRUCTURE(
ENTRY(2) BYTE) ';
DECLARE BLOCKSENTRYS$TYPE LITERALLY 'STRUCTURE(
POOL$ID BYTE,
STARTS$ADR SELECTOR,
LENGTH WORD) ';
DECLARE MMX$DEVICES LITERALLY '2°';
DECLARE DEV$0$PORTS LITERALLY '1';
DECLARE DEV$0$PORTSO$NAME LITERALLY 'O000OH';
DECLARE OUT$QUEUE $ADDRESS LITERALLY '20100H';
DECLARE OUT$QUEUE$SIZE LITERALLY 'O4H';
DECLARE OUT$QUEUESENTRYS$SIZE LITERALLY 'O4H';
DECLARE IN$QUEUE$SADDRESS LITERALLY '20200H';
DECLARE IN$QUEUES$SIZE LITERALLY 'O4H';
DECLARE IN$QUEUESENTRYS$SIZE LITERALLY 'O4H';
DECLARE DEV$0$DEST$PORTS LITERALLY '1';
DECLARE DEV$1$PORT$1S$NAME LITERALLY 'O101H';
DECLARE DEV$1$ID LITERALLY '1';
DECLARE DEV$1$PORT$1$ID LITERALLY '1';
DECLARE DEV$0$ID LITERALLY '0';
DECLARE DEV$0$POOL$0SID LITERALLY '0';
DECLARE IDS$0$ID LITERALLY '0';
DECLARE COMMUNICATESWAITSTIME LITERALLY 'O0OOOH';
DECLARE RESPONSESWAITSTIME LITERALLY 'O100H';
DECLARE DEV$1$0OP$MODE SLAVESDEVICE;
DECLARE DEV$1$INTR$TYPE LITERALLY '2';
DECLARE DEV$1$INTR$LOCATION LITERALLY 'OA4H';
DECLARE DEV$1$INTR$VALUE LITERALLY '02H';
DECLARE DEV$1$CLR$OUTSTYPE LITERALLY '0';

DECLARE DEV$1$CLRSOUTSINTRSLOCATION LITERALLY '0°';
DECLARE DEV$1S$CLRSOUTSINTRS$VALUE LITERALLY '0°';

DECLARE DEV$1$CLRSINSTYPE LITERALLY '1';
DECLARE DEV$1$CLR$IN$INTR$LOCATION LITERALLY 'OA4H';
DECLARE DEV$1$CLRSINSINTR$VALUE LITERALLY '04H';
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DECLARE DEV$0$INTSLEVEL LITERALLY 'OO048H';
DECLARE DEV$0$POLLING$PERIOD LITERALLY '200';
DECLARE MMX$INTERDEVICE$SEGMENTS  LITERALLY 'O1H';
DECLARE DEV$0$IDS$0$OFFSET LITERALLY 'OOOOH';
DECLARE DEV$0$IDS$O$PAGE LITERALLY 'OOOOH';
DECLARE DEV$0$POOLS LITERALLY '1';
DECLARE DEV$0$BLOCKS LITERALLY '1';
DECLARE DEV$0$POOL$O0$ADDR LITERALLY '2030H';
DECLARE DEV$0$POOL$OSLENGTH LITERALLY 'OO020H';

DECLARE CQDVCS BYTE PUBLIC DATA(
MMX$DEVICES);

DECLARE DCM$RAM(MMX$DEVICES) DMSRAMSENTRYSTYPE PUBLIC;

DECLARE DCM$ROM(MMX$DEVICES) DMSROMSENTRYS$TYPE PUBLIC DATA(
NO$SYSTEMS$CHANNEL,
OUT$QUEUESADDRESS,
OUT$QUEUESSIZE,
OUT$QUEUESENTRY$SIZE,

IN$QUEUESADDRESS,
INSQUEUESSIZE,
IN$QUEUESENTRYSSIZE) ;

DECLARE CQPRTS BYTE PUBLIC DATA(
DEV$O$PORTS) ;

DECLARE LPT$RAM(DEVS$OS$PORTS) LPTS$RAMSENTRYS$TYPE PUBLIC;

DECLARE LPT$ROM(DEVS$0O$PORTS) LPTS$ROMSENTRY TYPE PUBLIC DATA(
DEV$0$PORT$OSNAME) ;

DECLARE CQSKTS BYTE PUBLIC DATA(
DEV$O0$DEST$PORTS) ;

DECLARE DSDT(DEV$0$DEST$PORTS) DSDSENTRYSTYPE PUBLIC DATA(
DEV$1$PORT$1$NAME,
DEVS$1$1ID,
DEV$1$PORT$1$ID,
DEV$0$1ID,
0,
DEV$0$POOL$0S$ID,
IDS$0SID);

DECLARE CQITWT WORD PUBLIC DATA(
COMMUNICATESWAITSTIME);

DECLARE CQMDLY WORD PUBLIC DATA(
RESPONSESWAITSTIME);
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DECLARE SFT(MMX$DEVICES) SFTSENTRYSTYPE PUBLIC DATA(
NO$SYSTEMS$SERVICE,
DEV$1$0P$MODE,

DEV$1$INTRSTYPE,
DEV$1$INTRSLOCATION,
DEV$1$INTR$VALUE,
DEV$1$CLRS$OUTSTYPE,,
DEV$1$CLR$OUTSINTR$LOCATION,
DEV$1$CLRSOUTSINTRSVALUE,
DEV$1$CLR$INSTYPE,

DEV$1 $CLR$INSINTRSLOCATION,
DEV$1$CLRSINSINTRSVALUE) ;

DECLARE CQSGLV WORD PUBLIC DATA(
DEV$OSINTSLEVEL);

DECLARE CQIDPD BYTE PUBLIC DATA(
DEV$0$POLLINGSPERIOD);

DECLARE CQIDSS BYTE PUBLIC DATA(
MMX$INTERDEVICESSEGMENTS) ;

DECLARE IDST(MMX$INTERDEVICESSEGMENTS) IDSSENTRYSTYPE PUBLIC DATA(
DEV$0$IDS$0$OFFSET,
DEV$0$IDSS$OS$PAGE) ;

DECLARE CQPLHS BYTE PUBLIC DATA(
DEV$0$POOLS) ;

DECLARE PLHTBL(DEVS$OS$POOLS) POOLSENTRYSTYPE PUBLIC;

DECLARE CQBLKS BYTE PUBLIC DATA(
DEV$0$BLOCKS) ;

DECLARE BLKTBL(DEV$0$BLOCKS) BLOCK$ENTRYSTYPE PUBLIC DATA(
DEV$0$POOLS$0SID,
DEV$0$POOL$O$ADDR,,
DEV$0$POOL$OSLENGTH) 3

LINKING AND LOCATING THE CONFIGURED iRMX 86 I/0 SYSTEM

In order to link and locate the configured I/0 System with the 1SBC 550
device driver, you must make some modifications to the sample submit file
10S.CSD, which is provided with the iRMX 86 Operating System for linking
and locating the I/0 System. The modifications are the following:

I1550.LIB, which contains the iSBC 550 device driver object code, must
be linked after IDEVCF.OBJ.

R4CINF.LIB, which is the MMX 86 compact interface library, gets linked
after IOS.LIB.

Here is a sample of I0S.CSD after it has been edited:
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LINK AND LOCATE THE I/O SYSTEM

SUBMIT :fx:ios( date, loc_adrH )

where:
date = the date
loc adr = address where the IOS will be located

File-Drivers

SM86 :fl:itable.a86 DATE(Z0) PRINT(:fl:itable.lst) &
WORKFILES(:£f1:,:fl1:) OBJECT(:fl:itable.obj)

Device—-Drivers

we we we we

ASM86 :fl:idevef.a86 DATE(Z0) PRINT(:fl:idevcf.lst) &
WORKFILES(:fl:,:fl:) OBJECT(:fl:idevef.obj)

’

LINK86
:fl:ios.lib(istart),
:fl:itable.obj,
:fl:idevef.obj,
:£f1:1550.1ib,
:fl:ioopti.lib,
:fl:ios.1lib,
:flirbdecinf.lib,
tfl:rpife.lib,
TO :fl:jos.lnk
MAP PRINT(:fl:ios.mpl)

RRRRDRRRR R

; ,
LOC86 &
:fl:ios.lnk TO :fl:ios &
MAP PRINT(:fl:ios.mp2) &
OBJECTCONTROLS (NOLINES ,NOCOMMENTS ,NOPUBLICS ,NOSYMBOLS) &
SEGSIZE(stack(0)) &
ORDER(classes(code, data)) &
ADDRESSES(classes(code(0%1))

CONFIGURING THE iRMX 88 I/0 SYSTEM FOR USE WITH iSBC 550 CONTROLLERS

Configuring the iRMX 88 I/0O System for use with an iSBC 550 controller is
a three-stage process, which assumes that you have compiled your
application code and your MMX 88 configuration module. (A discussion of
the MMX 88 configuration module is at the end of this appendix.) In the
first stage, you carry on a dialogue with the iRMX 88 Interactive
Configuration Utility (the ICU). This stage produces several files,
including a SUBMIT file. In the second stage, you modify some of these
files, including the SUBMIT file. ' The third stage consists only of
executing the SUBMIT file. The result of the third stage is a
ready—~to—test application system.
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Responding to ICU Prompts
This section provides you with the answers, in the order in which they are
requested, to ICU questions that pertain to an application system that
communicates with an Ethernet network. The following list, which contains
those answers, makes sense only in the context of an ICU session. Keep it
handy while you are carrying on your ICU dialogue.

e Double buffering is not used.

® The named file driver is not used.

® RQS$FORMAT is not used.

e The physical file driver is used.

e Whole-sector I/0 is not used.

e DQSREAD is used.

e DQSWRITE is used.

o DQSSEEK is not used.

e When prompted with "DEVICE TYPE -***"  answer "CUSTOM" and then
provide answers as follows:

- For Level, specify O

~ For Interrupt Task Priority, specify O.

- For Interrupt Task Stack Size, specify O.

- For Data Size, use the default value of 256.
~ For Number of Units, specify 1.

- For each of Device Initialization, Device Finish, Device

Start, Device Stop, and Device Interrupt, use the default
value.

e The prompt "ADDITIONAL DEVICE INFORMATION TYPE -#*#*%*" marks the
beginning of a series of questions that the ICU uses to fill in a
device information table for the iSBC 550 device. The fields of
this table are defined earlier in this appendix under the heading
"Configuring an iRMX 86 I/0 System for Use with iSBC 550
Controllers”. The questions in this series are asked in pairs,
one pair per field. First, you are asked for the data type of the
field, and then you are asked for the numerical value that is to
go into that field. A summary of the requested information is as
follows:
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Data Type of Field Name of Field
WORD init start addr offset
WORD init start addr base
BYTE - host device id
BYTE 550 device id
WORD RQ to 550 offset

. WORD , RQ to 550 base
WORD RQ from 550 offset
WORD RQ from 550 base
BYTE IDS base strt addr
BYTE IDS length
WORD 550 interrupt port
WORD 550 port name
WORD host port info
BYTE timeout
BYTE priority
BYTE 550 interrupt type

e Next, you are prompted for some procedure names that will go into

the unit information table for the iSBC 550 device. Proceed
according to:

Prompt Response
INIT I0 1550INIT
FINISH I0 i550FINISH
QUEUE 10 1i550QUEUE
CANCEL IO i550CANCEL

e When the ICU prompts you for timer data, specify the default
values.

® When the ICU prompts you for information about the Free Space
Manager, specify the default values and names. Later, you will
remove this information, because the Partitioned Memory Manager is
used in place of the Free Space Manager. (Note that you can't
convince the ICU that you don't need the FSM. It assumes that you
do need the FSM, because the I/0 System is part of your system.)

¢ When the ICU prompts you for\iﬁformation about tasks and
exchanges, supply the information that is given under the heading
"Linking and Locating for MMX 88" in Chapter 7 of this manual.

This ends the ICU session and cbmpletes the first stage of the

configuration process. The result is a collection of files, some of which
you will modify in the second stage of configuration.

Modifying Files Produced by the ICU
In this, the second stage of the configuration process, you modify the

following files, where this appendix assumes that MYSUB is the name you
supplied to the ICU as the name of your SUBMIT file and configuration file:
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° :Fx:DEVICE.A86, where DEVICE is the default name. This is the
file that describes the I/0 devices that the I/0 System will be
communicating with.

° :Fx:MYSUB.A86. This is the file that specifies which iRMX 88
modules are required by your application.

. ¢:Fx:MYSUB.CSD. This is the SUBMIT file that links together all of

the modules that you have specified during and after your ICU
session, and then produces a located system, ready for testing.

Modifying the Device File. You must make the following changes to the
:Fx:DEVICE.A86 file:

® Insert the following lines immediately after the line that reads
"extrn radcancelio: near”:

extrn i550INIT: near
extrn i550FINISH: near
extrn i550QUEUE: near
extrn 1550CANCEL: near

® Substitute "0" for each of "defaultstart” and "defaultinterrupt”.
e At the end of the file, remove the line "dd *kk",

Modifying the Configuration File. In order to remove the Free Space
Manager and all references to it, you must make the following changes:

® Remove all references to each of the following:

RQFSMSTACKSIZE RQFSAX
RQFSMPRIORITY RQFSRX

RQFMGR RQRECLAIM
RQFMGRTD RQRECLAIMTD
RQFMGRSTACK RQRECLAIMSTACK

The only exception is that references to RQFSAX and RQFSRX should
not be deleted from the Initial Exchange Table (IET).

® Decrement by two the number of tasks in the Create Table RQCRTB.

Modifying the SUBMIT File. Before executing the :Fn:MYSUB.CSD SUBMIT
file, you must make the following changes to it:
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® Add the line ":Fn:188ios.LIB(isleep), &" to the first list of
modules that are to be linked together. If you are compiling your
PL/M-86 modules using the COMPACT size control, put this line
immediately after the line ":Fn:I88COM.LIB, &". If you are
compiling your PL/M-86 modules using the LARGE size control, put
this line immediately after the line ":Fn:I88LAR.LIB, &".

° If you are using the LARGE size control, add the line
":Fn:15588L.LIB(i5501I, 1550FC, i550QI), &" immediately after the
line ":Fn:I88I0S.LIB, &" in the first list of modules that are to
be linked together.

e Add the following lines to the "no publics except” portion of the
second list of modules that are to be linked together:

" rqdeletetask,
rqdeletesegment,
rqdeleteregion,
iosdataseg,
rqcreatesegment,
rqcreateregion,
rqcreatetask,
rqsendcontrol,
rqreceivecontrol,
rqgqsendmessage,
rgsleep,
iors_enqueue,
iors dequeue,
rqrezéivemessage,
psadd,
gettaskparms,

PO RARDRPDIDAIORRRRD R

° Add the Ethernet device driver library (either i5588L.LIB or
i5588C.LIB, depending upon whether your are using the LARGE or
COMPACT size control, respectively) to the last list of modules
that are to be linked together. The order of this list should be
as follows:

Configuration object module

Your application object modules

The link module produced by the second LINK86 command
The appropriate Ethernet device driver library

The MMX 88 configuration module

The appropriate MMX 88 libraries

The remaining libraries produced by the ICU

When this is done, you are ready to run your SUBMIT file :Fn:MYSUB.CSD.

A SAMPLE MMX 88 CONFIGURATION FILE FOR THE HOST DEVICE

This section contains a sample MMX 88 configuration file for the (host)
device that communicates with the iSBC 550 device. Note that this example

exhibits the following properties, which are required of every MMX 88
configuration:
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e The depth (RQ$INSSIZE in DCMSROM) of the request queue, for
requests from the iSBC 550 device to the host device, must be 4.

e The system port name (SYSTEM$PORTSNAME in LPTSROM) that the
1SBC 550 device uses to reference the system port on the host
device must be the same as that specified in the device
information table for the host device.

e The device id (DESTSPORTSID in DSDT) for the iSBC 550 device must

not be zero. Port zero has special meaning to the iSBC 550 device
and cannot be used by MMX 88.

° In the SFT structure corresponding to the iSBC 550 device,
DEVICESMODE must be SLAVESDEVICE (=01H), INTRS$TYPE must be
IOSINTERRUPT (=03H), and INTRSVALUE must be O2H.

] If the interrupt type field in the iSBC 550 Start Command request
block for the iSBC 550 device is 3 or 4 —— where 3 is the

recommended value if the iSBC 550 device is to interrupt the host
device, and 0 is recommended otherwise —- the CLRSINTRSTYPE field
in the SFT should be 04H. Further, the values for the
INTRSLOCATION and CLR$LOCATION fields of the SFT should corrspond
to the values for which the iSBC 550 device is jumpered.

e Memory on the host device must be mapped so that all of the
iRMX 88 free space is addressable by the iSBC 550 device.

The following example of an iMMX 88 configuration file utilizes two files
(R3XMGR.LIT and R3CNFG.LIT) that are included with iMMX 88 and are not
listed here. This configuration applies whether the COMPACT or LARGE size
control is used to compile this configuration file.

R3CNFG:
DO;

$INCLUDE( : F1:R3XMGR.LIT)
$INCLUDE(: f1:R3CNFG.LIT)

/***************************************************************

SAMPLE iMMX 88 CONFIGURATION :

es oo oo

***************************************************************/

DECLARE
MMX$DEVICES LITERALLY '2°',
DEV$0$DESTS$PORTS LITERALLY '1°',
DEV$0S$PORTS LITERALLY '1°',
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/* The following values are used for the DCM$ROM table */

OUTPUT$QUEUESADDRESS LITERALLY '2F150H',
OUTPUT$QUEUE$SIZE LITERALLY 'O4H',
OUTPUT$QUEUESENTRY$SIZE LITERALLY 'O4H',
INPUT$QUEUESADDRESS LITERALLY '2FO040H',
INPUT$QUEUESSIZE LITERALLY 'O4H',
INPUT$QUEUESENTRY$SIZE LITERALLY 'O4H',

/* The following values are used in the DSDT and LPTSROM tables */

DEV$1$PORT$NAME LITERALLY '0101H',
DEV$1$DEVSID LITERALLY '1°',
DEV$1$PORTSID LITERALLY '1',
DEV3$0$PORT$NAME ' LITERALLY '0000H',
DEV$O$DEVSID LITERALLY '0°',
DEV$0$POOLSID LITERALLY '0',
DEV$0$IDSSID LITERALLY '0°',

/* The following are used for CQMDLY and CQITWT */

COMMUNICATESWAITSTIME LITERALLY '400',
RESPONSESWAITSTIME LITERALLY '0100H',

/* The following values are used in the SFT table */

DEV$1 $MODE SLAVESDEVICE,
DEV$1$INTR$TYPE IO$MAPPEDSINTR,
DEV$1$INTRSLOCATION LITERALLY 'O0A4H',
DEV$1$INTRSVALUE LITERALLY 'O2H,'
DEV$1$CLR$INTRSTYPE IO$WRITE$CLR,
DEV$1 $CLRSINTRSLOCATION LITERALLY 'OA4H',
DEV$1$CLR$INTRS VALUE LITERALLY 'O4H',

/* The following are used for CQSGLV and CQIDPD */

DEV$0SINTSLEVEL LITERALLY '4',
DEV$0$POLLINGS$PERIOD LITERALLY '200°',

/* the following are used for CQIDSS and the IDST table */

MMX$INTER$DEVICE$SEGMENTS LITERALLY '1°',
DEV$0$IDS$0$OFFSET LITERALLY '0000H',
DEV$0$IDS$OSBASE LITERALLY 'O0OOH',

/* The following fields are used for CQPLHS, CQBLKS, and the
PHLTBL and BLKTBL tables. /*

DEV$0$POOLS LITERALLY '1',
DEV$0$BLOCKS LITERALLY '1°',
DEV$0$POOLS$0SADDR LITERALLY '1000H',
DEV$0$POOLSOSLENGTH LITERALLY '1FOOH';
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DECLARE CQDVCS BYTE PUBLIC DATA (MMX$DEVICES);

DECLARE CQSKTS BYTE PUBLIC DATA (DEV$O$DESTS$PORTS);
DECLARE CQPRTS BYTE PUBLIC DATA (DEV$O$PORTS);

DECLARE CQMDLY WORD PUBLIC DATA (RESPONSESWAITSTIME);
DECLARE CQITWT WORD PUBLIC DATA (COMMUNICATESWAITS$TIME);

DECLARE DSDT (DEV$O$DEST$PORTS) DSDTS$TYPE PUBLIC
DATA (DEV$1$PORTSNAME,

DEV$1$DEVSID,

DEV$1$PORTSID,

DEV$0SDEVSID,

0,

DEV$0$POOLSID,

DEV$0$IDS$ID);

DECLARE LPT$ROM (DEV$O$PORTS) LPT$ROMSTYPE PUBLIC
DATA (DEV$O$PORTSNAME,
DEV$0$POOLSID);

DECLARE LPTS$RAM (dev$0S$ports) LPTSRAMSTYPE PUBLIC;

DECLARE DCM$ROM (MMX$DEVICES) DCM$ROMSTYPE PUBLIC
DATA (O, ‘

H
b

b

[oNeNeNoNe)
-

’

OUTPUT$QUEUES$ADDRESS,
OUTPUT$QUEUE$SIZE,
OUTPUT$QUEUESENTRYS$SIZE,
INPUT$QUEUE $ADDRESS ,
INPUT$QUEUESSIZE,
INPUTS$QUEUESENTRYS$SIZE) ;

DECLARE DCM$RAM (MMX$DEVICES) DCM$RAMSTYPE PUBLIC:

DECLARE CQSGLV BYTE PUBLIC DATA (DEVS$OSINTS$LEVEL);

DECLARE RQL4EX (28) BYTE EXTERNAL;

DECLARE CQLMEX POINTER PUBLIC DATA (@RQL4EX);

DECLARE CQIDPD WORD PUBLIC DATA (DEV$O$POLLINGS$PERIOD);
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DECLARE SFT (MMX$DEVICES) SFT$TYPE PUBLIC
DATA (O,
0,

-

OO O OO

’

DEV$1$MODE ,
DEV$1$INTRSTYPE,
DEV$1$INTRSLOC,
DEV$1$INTRSVAL,
DEV$1$CLRSINTRSTYPE,
DEV$1$CLRSINTRSLOC,
DEV$1$CLRSINTRSVAL);

DECLARE CQIDSS BYTE PUBLIC DATA (MMX$INTERSDEVICE$SEGMENTS);

DECLARE IDST (MMX$INTER$DEVICES$SEGMENTS) IDS$TYPE PUBLIC
DATA (DEV$0$IDSS$OSOFFSET,
DEV$0SIDSSOSBASE) ;

DECLARE CQPLHS BYTE PUBLIC DATA (DEV$0S$POOLS);
DECLARE PHLTBL (DEV$0$POOLS) POOLSTABLESTYPE PUBLIC;
DECLARE CQBLKS BYTE PUBLIC DATA (DEV$0$BLOCKS);
DECLARE BLKTBL (DEV$0$BLOCKS) BLOCKS$TABLE$TYPE PUBLIC
DATA (DEV$0$POOLSID,
DEV$0$POOLS$O$ADDR,

DEV$O$SPOOLSOSLENGTH) ;
END R3CNFG;
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Two MMX 80 diagnostics are provided for trouble-shooting during the
development process.

RQPBHX PORT DIAGNOSTIC

The RQPBHX diagnostic provides you with a method of determining whether
memory is being improperly sent for reclamation by application tasks.
The RQPBHX port is an iRMX 80 exchange dedicated to use by the
Partitioned Memory Manager (PMM).

If an application task attempts to use a PMM request of type
PMMSFREESBLKSTYPE and specifies a memory$pool identifier for a pool not
previously created, the PMM sends the message block to the RQPBHX port.

In order to check whether a message block has been sent to the RQPBHX
port, use the statement

IF NOT( RQACPT( .RQPBHX ) = O ) THEN ...

and put an error-handling block of code after "THEN".

MEM$INIT$STATUS DIAGNOSTIC

The mem$init$status diagnostic allows you to determine whether the PMM
successfully allocated its initial memory blocks, as defined in the
configuration table PHLTBL.

Use the following code outline as an example of using the mem$init$status
diagnostic:

$include(: f1:R1PMM.LIT)
$include(: f1:R1PMM.EXT)
$include(: f1:R1DIAG.EXT)

DECLARE
dummy ADDRESS;
status BYTE;
bad$block BYTE;
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DO WHILE (status := mem$init$status( .bad$block)) = O;

dummy = RQWAIT( some$exchange$ptr, one$clockS$Stick );
END;

IF status = PMM$noS$spaceStype

THEN

ELSE

DO

/*At this point, the bad$block variable contains the index into
the PHLTBL table of the next initial block that would have been
processed if no error had occurred. The problem was that there
was not enough memory allocated to the Free Space Pool (pool 0)
to process the remaining initial block declaration(s). :

Note that if an initial block declaration specifies a
non—existent memory pool, that pool is automatically created and
the initial memory block is allocated to it. However, to create
the new pool, a message block of at least 32 bytes must be
available in the Free Space Pool for PMM overhead. This is the
reason the PMM$no$space$type error is returned.*/

END;

/* status = PMM$ok$type */ DO;

.

END;

Figure C-1l. MEM$INIT$STATUS Diagnostic Example



APPENDIX D. iMMX™ 800 CONDITION CODES

When an application task calls an iMMX 800 procedure, status information
is returned to the calling task in the form of a condition code that
indicates the successful or unsuccessful completion of the service. In
the case of unsuccessful completion, the code indicates the nature of the
problem.

The condition code mnemonics and their hexadecimal values are listed in
Table D-1l. For the mnemonics and values of other condition codes that
can be returned to an executing task, refer to the appropriate iRMX
operating system manuals.

Table D-1. iMMX™ 800 Condition Codes

MMX 80 and MMX 88 Condition Codes:

Message Value
SYSTEMS SERVICESREADY 00H
SYSTEMSMESSAGESDELIVERED 30H
UNKNOWNS SYSTEMS PORT 31H
SYSTEM$MESSAGES$ COPYSDELIVERED 32H
SYSTEM$ PORTSACTIVE 33H
XFLAGSERROR 34H
INSUFFICIENTS$MEMORY 35H
SYSTEMSPORTS$ INACTIVE 371
SYSTEMS$ PORTS DEAD 39H

MMX 86 Condition Codes:

Message Value
E$ SYSTEMSMESSAGESDELIVERED 130H
E$ UNKNOWNS SYSTEMS PORT 131H
E$ SYSTEMSMESSAGESCOPYSDELIVERED 132H
E$ SYSTEMS PORTSACTIVE 133H
ESDESTINATIONS CHANNEDSMEMORY 135H
ES$SYSTEMS PORTS INACTIVE 137H
E$SYSTEMS PORTS$DEAD 139H
ES$ SOURCE$ CHANNELSMEMORY 141H

E$SUNDEFINED$POOL 143H
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