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Notational Conventions

This manual uses the following abbreviations and terms in a specific way. Refer to
the glossary for definitions of other technical terms used in the manual.

f Toratecnl o Cor rample, OF). Namber o rBvary o ar el unbes.
]l Nl s

] Nl e

e St ol e drive

Command Name (ommds r shon L.

|:| Note

A note calls attention to an important fact.

A CAUTION
A caution points out something that could damage your hardware
or data.
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Description of the PCI Server

This user's guide tells how to use the Peripheral Controller Interface (PCI) server
with any one of several different RadiSys board products. This manual isnot a
complete reference document; it refers to other documents about the related products,
Multibus I architecture, and message passing.

Thismanual isintended for people who are writing their own device driver or
bootstrap loader. It also provides information for people doing one or more of the
following things:

» Using aboard with the PCI server in the firmware.

» Using an RadiSys-supplied iRMX® or UNIX System V/386 device driver for
PCI.

»  Configuring an iRMX system to include the PCI server. The PCI server is part
of the iIRMX software and you can configure it into your version of the operating
system.

» Using aboard with the PCI server configured as part of the operating system on
the board. The PCI server isaready configured in the UNIX System V/386
supplied by Intel.

Introduction to the PCI Server

The Peripheral Controller Interface (PCI) server is system software or firmware that
enables access to SCSI peripheralsin Multibus systems. The server can transparently
handle multiple, concurrent 1/0 commands from several boards running different
operating systems. The server insulates the boards from the SCSI bus, so that each
board does not need specific information about the SCSI bus and devices.

Figure 1-1 shows atypical accessin asystem: the server accepts an I/0O command
from the requesting board. The server then accesses SCSI peripheral devices by
using the SCSI bus protocol. After the device completes the I/O operation, the server
repliesto the requesting board.

PCI Server Reference Chapter 1 1
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Figure1-1. The Server Handles Both the PCI and SCSI Interfaces

Figure 1-2 shows how the PCI server operates on a single board.
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SCSil interface
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Board runs both an operating
system and the PCI server.
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Figure 1-2. The Server Handlesthe PCI Interface and the SCSI Interface on a
Single Board
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Features

The PCI server offers these features:

Provides an interface to SCS| peripherals that is hardware-independent. It
provides this kind of access to hard disk drives, flexible disk drives, and
streaming cartridge tapes.

Allows the passing of SCSI commands directly to the devices, without
interpreting the commands.

With this SCSI pass-thru method, the requesting board can use commands that
are unique to a specific device. This method extends PCl's support of
peripherals to other SCSI devices, such asimage scanners, optical disks, and
processor boards.

Supports full SCSI arbitration, disconnect, and reselect.

The server can handle multi-threaded 1/0O operations with up to 56 SCSI
peripheral units. It also allows multiple peripheral controllers on the same SCS
bus.

Supports synchronous and asynchronous SCS| transfers.
Processes up to 250 PCI commands concurrently.
Allowslogical addressing as provided by the SCS| protocol.

Improves performance by offering adjustable block caching, read ahead, and 1/0
command ordering.

Collects statistics, such as the number of disk errors, cache hits, and other
recurring events. Thisinformation can help you tune the performance of the
board.

Supports a multiple board system. The server can concurrently handle I/O
operations from multiple boards that are running different operating systems.

Supports data accesses directly to and from a client's buffer if the client and
server are on the same board. This avoids unnecessary copies of data and may
improve performance.

Supports target mode. Two chassis that are connected by a SCSI bus can
communicate by using target mode.

See also: Using target mode, in Chapter 4
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Definition of Roles

host

client

This manual uses these names for the different parts of the system, as shown in
Figure 1-3:

A board that communicates across the Parallel System Bus (PSB) by using message
passing.

The requester at the PCI interface. It requests services from the PCI server. The
client istypically an operating system's device driver on a CPU board.

peripheral controller

initiator

server

tar get

The board that has the PCI server software or firmware running on it. It attaches
directly to the SCS| bus. (Insome MB Il andin al MB | configurations, the
peripheral controller has both the client and server functions on it.)

A device that starts a SCSI transaction (the requester on the SCSI bus). In this
manual, it usually isthe peripheral controller; however, for target mode, the initiator
may be a second peripheral controller on the SCSI bus.

The software or firmware that handles PCI requests from the clients and returns the
results to them.

The responder on the SCSI bus, responding to a SCSI transaction begun by an
initiator. Thisisa SCSI device attached directly to the SCSI bus or SCSI device
attached to atarget adapter board, which is attached to the SCSI bus. In target mode,
the PCI server may be atarget.

target adapter

A board that controls from one to eight SCSI devices. Some devices have embedded
controllers; othersrely on separate controlling hardware, called the target adapter.

Chapter 1 Description of the PCI Server
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Products that Run the PCI Server

Board Products

At the time of publication, the PCI server supports the SCSI channels on these
boards:

* iSBC 386/258S and 386/258D

The PCI server isin the firmware. You can find out the firmware version by using
the Get Statistics command.

* iSBC 386/258 with MSA SIT Kit

The 386/258 System Integration Tool (SIT) kit adds afull set of MSA (Multibus 11
System Architecture) firmware to the 386/258 board. However, the SIT kit
firmware does not include the PCI server. Instead, the 386/258 can run the PCI
server provided with theiRMX OS or the UNIX System V/386 operating system
packages.

* iSBC 386/12S and iSBC 486/12S

These Multibus | CPU boards can run the PCI server from theiRMX OS. The PCI
server on these boards uses short-circuit message passing.

* iSBC 486/133SE and iSBC 486/166E

These Multibus II CPU boards run the PCI server from theiRMX OS.
e iSBC p5090, iSBC P5120 class, iSBC P5200

These Multibus I CPU boards run the PCI server from theiRMX OS.

|:| Note

The PCI server is not compatible with the iSBC 186/224A
(Multibus 1) or iSBC 221 (Multibus 1) peripheral controller
boards.

6 Chapter 1 Description of the PCI Server



Packaging of the PCI Server
The PCI server can be embedded in EPROM or boot-loaded onto a controller.

Firmware
TheiSBC 386/258S and 386/258D peripheral controller boards have the PCI server
in their firmware.

Pre-configured and Bootable

The Intel UNIX System V/386 and iRM X Operating Systems have the PCI server
already configured and bound with the iIRMX OS to form a boot image for the
386/258S and 386/258D boards that have MSA firmware.

Configurable

TheiRMX products include a binary file of the PCI server. If you want to use the
server, you must configure it as a system job on |CU-configurable systems or load it
asaloadablejob for DOSRMX or iRMX for PCs systems. Many Radi Sys boards
can use the configurable version of the PCI server: 386/258 with MSA firmware,
486/133SE, 486/166, 486/12S, 386/12S, iSBC P5090, iSBC P5120, and iSBC P5200.

See also: System Configuration and Administration manual
TheiRMX systems offer two modes of operation:

» ThePCl server host runs a configuration of the operating system that includes
the Human Interface. In this case, the server requiresits own dedicated
peripheral device.

»  ThePCl server host runs an 1/0 controller configuration of the operating system,
and all peripherals are available to the other hosts.

PCI Server Reference Chapter 1 7



PCI Server Hosts

The PCI server must be used with the iIRMX Operating System, and operatesin
several environments:

*  WithiRMX Il on MBI and MBI, it runs as afirst-level job.

* With MBI and MBI, the PCI server uses short-circuit message passing to
communicate with PCI Clients on the same board.

* Inthe DOSRMX/iRMX for PCs environment, the PCI server can be loaded with
sysload. It uses short-circuit message passing to communicate with the local
PCI device driver, which is a so |oaded with sysload.

For the PCI server to operate, it must have:
e A SCSl interface chip on the board hosting the PCI server

e A SCSl host adapter present that the PCI server supports when the server is
loaded with sysload into DOSRMX/iRMX for PCs

The PCI server has software that controls the SCSI interface chipson Intel's MBI &
MBI boards.

In the PC environment, multiple SCSI host adapters are supported by multiple PCI
servers. The servers must be loaded with sysload using appropriate configuration
information for each SCSI host adapter. When you load a PCI server, you must also
load a new PCI device driver to communicate with that server.

|:| Note

The PCI server is not compatible with SCSI ASPI managers. If an
ASPI manager is used, and the PCl server isloaded with sysload,
the PCI server will not operate correctly.

The PCI server also runs on other host adapters.

See also: Products that Run the PCI Server, in this chapter

8 Chapter 1 Description of the PCI Server



Standards

The PCI server complies with these standards:

* SCSI (ANSI X3.131-1986)

*  Common Command Set (CCS, ANSI X3T9.2, 85-52 Rev 4B)

e QIC 104 class of sequential storage device implementation for SCSI (ANSI
X3.146-1987)

Contact your sales representative for current information on the makes and models of
drives that you can use with the PCI server.

Performance Features
The PCI server provides methods to tune and monitor its performance:

e Caching and read ahead

e Seek optimization

e Command ordering

e Statigtics

» Direct accessesto aclient's buffer

Y ou can set parameters for al of these features for each unit at runtime. This means
you can use the same peripheral controller for awide range of applications.

Cache and Read-ahead Configuration

Reasons for Read-ahead Caching
The read-ahead cache feature improves performance in the two following situations:

»  After the server finishes reading the block of datathat it is currently reading, the
client asks for the next sequential block.

» Theclient does not keep a cache of recently read data and it accesses the same
data again.

To cover both of these cases, the server saves the requested data block and a number
of surrounding blocksinitslocal memory. Thislocal memory serves as adisk cache.
On subsequent reads, the server checks if the requested block isin the cache. Ifitis
in the cache, the operation is called a cache hit and the server retrieves the data from
the cache. If not, it's called a cache miss and the server retrieves the data from the
disk.

PCI Server Reference Chapter 1 9



This process is called read-ahead data-block caching. Read-ahead data-block caching
reduces the number of disk accesses and, therefore, the average 1/0 latency. In
particular, it can improve the performance of multi-user and multi-tasking
applications.

The cache is organized as a set of buffers called cache lines. Each line has the same
size as the programmed read-ahead size.

If the cacheis not full, the server stores the data to lines that are empty. If the cache
isfull, the server chooses which lines to replace by using the least-recently-used
algorithm. Thisagorithm fills the line that the server has not read or written for the
longest period of time.

Read Operation with Caching

When a client sends a read command, the server first tries to retrieve the data from
cache. If the datais not cached, the server reads it from the device and updates the
cache according to the read-ahead parameters.

For example, if the client asksto read one block with ablock size of 1K at block 0,
and the read ahead size is 16 blocks, the server puts blocks 0 through 15 in the cache.
In fact, if the client asks to read any single block from O through 15, the server puts
blocks 0 through 15 in the cache.

Write Operation with Caching

When a client sends a write command, the server manages the cache and then sends
the data to the device. It uses the following write-through policy:

» |If thedatais not in the cache (cache miss), the server handles the cache in one of
these ways:

— If theamount of dataislessthan afull line, the server does not put the data
in the cache because the server would need to make a disk read to get the
full line,

— If theamount of datais at least the size of the cache line, the server puts all
of the datain the cache. However, if afew blocks at either end do not cover
whole cache lines, the server does not put these few blocks in the cache.

» |If datafrom the requested block addressis already in the cache, the write
operation is a cache hit. As soon as awrite command comes from the client, the
server updates the block(s) of datain the cache with the newly written data and
then issues a write command to the device.

In summary, the datais retained in the cache in al casesin which it is possible to do
so without requiring any datato be read from the disk. In all cases, the datais
immediately written to the disk.

10 Chapter 1 Description of the PCI Server



Guidelines for Setting the Cache Parameters

The Set Unit Options command includes these parameters for read-ahead caching:

* Cache enable/disable
+ Buffer size

» Read-ahead size, which can be up to 63K byteslong

Figure 1-4 shows an example of a cache divided among three devices.

Default Division of Cache

During initialization, the server looks for devices on the SCSI bus. Keeping a small

part of the cache in reserve, the server divides the rest of the cache equally among the

attached hard disk drives. The PCI server sets the default number of read-ahead

blocks to the size of a single track.

Total
memory

X +Y +Z+reserve = 100%

X%

Cache for
device A

C——
Y%

Cache for
device B
—

Z%

Cache for
device C
- |

Reserve

OM02083

Figure 1-4. Dividing the Cache
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Changing the Total Size of the Cache

In Figure 1-4, 100% means the total cache available to the PCI server. The method
for changing the size depends on the product:

For the firmware version of PCI (embedded controller), the server uses almost
all the on-board RAM. Y ou can add more RAM to the board to get alarger
cache.

For the | CU-configurable software version of PCI, you can use theiRM X
interactive configuration utility (ICU) to change the amount of cache.

See also: ICU User's Guide and Quick Reference
For DOSRMX and iRMX for PCs, use the sysload command.
See also: System Configuration and Administration

Changing the Default Settings

12

The default cache settings generally produce good results. Under two circumstances,
however, you should consider changing them:

If you can't guarantee that the drives will be powered up when the controller
initializes them, you should use the Set Unit Options command to set the cache
buffer size for all units.

Assume, for example, that the controller is attached to four drives and only two
are fully powered when the controller initializes them. The controller assigns
almost 50% of the cache buffer memory to each of the two drives. The
remaining two drives have to share the small reserved space. To change this,
you would use the Set Unit Options command to reduce the memory for the
first two and then use the command to increase the memory for the remaining
two.

If your application does not do sequential accesses, then the read-ahead feature is
actually a penalty and will make your accesses slower. In this case, you should
use the Set Unit Options command to set the read-ahead option to your most
common access size or disable the cache completely.

Chapter 1 Description of the PCI Server



Seek Optimization and Command Ordering

Two parameters, seek optimization and command ordering, govern the order used by
the PCI server to satisfy outstanding (queued) requests for asingle device. Together,
these parameters provide 12 different ways to handle the order of requests.

Seek Optimization

Excessive seeking can occur when a client makes concurrent accesses to multiple
filesin physically discontiguous areas on asingle disk. By choosing from these
algorithms, you can balance the system'’s needs for quick response and fair access.

Method Description

First Come, First The server satisfies requests based on the order of their arrival.

Served Thisgives equal priority to al requests, but is least efficient for the
movement of the drive's head.

Elevator The server first satisfies requests for data that lies downstream of

the direction a drive's head is moving. When all requestslying in
that direction have been satisfied, the server reverses the seek
direction. Thisagorithm islike an elevator that can pick up
people when it's going up and, after it's gone all the way up, it can
pick up people when it's going down.

CSCAN The CSCAN algorithm is similar to the elevator algorithm.
However, the server satisfies requests only when the head moves
in onedirection. Asthe head sweeps from the outside edge to the
center of the disk, the PCI server satisfies requests. When the
server has no more requests for data toward the center of the disk,
the head moves back to satisfy the request closest to the edge and
sweeps toward the center again. This algorithm is like an elevator
that can pick up people only when it's going up. Thisalgorithmis
fairer than the elevator algorithm.

Shortest Seek The server satisfies the request for data blocks that lie closest to a

Time First drive's current head position, regardless of the direction. This
method is most efficient for the movement of the drive's head, but
it can starve the access to files at the edges of the disk.

PCI Server Reference Chapter 1 13



Command Ordering
Command ordering assigns one of these priorities to read and write operations:

*  Writes before reads
*  Reads before writes
» Equal priority of reads and writes

In the typical operating system, read calls are synchronous. Operating systems that
maintain their own buffer caches often have asynchronous write calls. If an operating
system has application read calls that are synchronous and application write calls that
are asynchronous, it may benefit from the reads-before-writes option.

Command ordering takes precedence over seek optimization. Asan example,
consider the configuration that uses read-before-write ordering and shortest-seek-
time-first optimization: when the server has a request for awrite that is close to the
head and arequest for aread farther away, it will do the read first.

Statistics

The PCI server keeps track of events such as the number of cache hits and misses, the
total number of reads and writes, and the number of peripheral errors. By using these
statistics, you can gauge the effectiveness of your configurations.

See also: Get Statistics and Set Statistics commands in Chapter 3

Direct Access

If the client and server are on the same board, the client may give Read Data Dir ect
and Write Data Direct commands to the server. The commands include a physical
pointer to the client's buffer. The server uses the pointer to read or write directly to
the buffer and does not cache the data. Because the server does not make extra
copies of the data, performance isimproved.
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SCSI Reset

Clients can cause the PCI server to reset the SCSI bus in one of three ways:

Reset Unit command
To reset the SCS| bus, a client sends the Reset Unit command. Because this
command is queued like any other command, it does not have any effect if the
PCI server is hung before it has a chance to read the command.

Immediate SCSI Reset command
A client can also send the Immediate SCSI Reset command, which causes the
PCI server to immediately issue a SCSI busreset. Again, if the server is hung,
this command has no effect.

A CAUTION
If the server does act on the Immediate Reset command, it
violates all of itsinternal mutual exclusion and
synchronization, so it might crash. Use the Immediate Reset
command only under extreme circumstances.

Reset through inter connect space (for Multibus 1)
In addition to resetting the SCSI bus, this option resets the peripheral controller.
When the PCI server initializesitself on aMultibus Il board, it examines byte 16
of the Firmware Communications Record:

Name Bit Value Meaning
RSTO 0 For the first instance of a PCI server:
0 Not reset.
1 First instance of PCI server resets its SCSI bus.
RST1 1 For the second instance of a PCI server (if
present on the board):
0 Not reset.
1 Second instance of PCI server resets its SCSI
bus.
RFU 7-2 0 Reserved.

If the client detects that the server and the SCSI bus are hung, it should set this
Firmware Communications byte in interconnect space and use a Multibus 1 local
reset to reset the peripheral controller board.
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Asimplied by the RSTO and RST1 bits, asingle peripheral controller board can

have more than one PCI server.

See also: Chapter 2 shows an example of a board with two servers.

For a general description of the Firmware Communications Record, see
the Multibus 11 Interconnect Interface Specification. For more
information about local resets, see the Multibus 11 Initialization and
Diagnostics Specification.

Either the PCI server or a peripheral device on the SCSI bus may reset the SCSI bus.
When the server detects areset on the SCSI bus, it does the following:

1

16

Returns all pending commands that require SCSI bus access and sends the status
code, 1/0 Interface Reset.

If target mode is enabled, the PCI server discards al state information about
pending target mode SCSI transactions and returns all pending Get Send Data
commands to the host with the status code, /O Interface Reset.

Denies access to the SCSI bus for a period of time.
The Set Reset Blocking Time command sets the time period. The default time
is 2 seconds; the maximum isinfinity.

Notifies each client that the SCSI busis unavailable, if the client previously
asked for this service using the Request Reset Notification command.

Returns all new commands with the status code, 1/0 Interface Reset.
Resumes operation after the specified time period.

The client can use the Clear Reset Blocking Time command to resume
operation before the time period is finished, which is especially useful when the
time period is set to infinity.
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Initializing the PCI Server

Loading the PCI Server

Firmware versions of the PCI server copy themselves from EPROM to RAM as soon
asthey areinvoked. Software versions of the server are bootstrap loaded.

Scanning the SCSI Bus

During initialization, the PCI server scans the SCSI bus by issuing the SCS| Test
Unit Ready and SCSI I nquiry commands to find out how many units are attached.
It sends each of these commands to all logical unit numbers (LUN) at every SCSI ID
that it finds (except, of course, to itself).

After the server finds out how many units are attached, it calcul ates the default cache
size and read-ahead size for each unit.

Sending Commands

On Multibus |1 boards, after the PCI server initializes itself, it setsthe first byte of the
Firmware Communications Record in interconnect space to avalue of 81H. Clients
may use this as a synchronization point to start issuing commands to the server.
However, the recommended method is to use the L ocate PCI Server command to
detect when the server is ready, because this method is independent of specific
implementations.

If commands are issued before the server is ready, they may be lost.
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Two Kinds of Commands

The server has two kinds of commands: standard and implementation-specific.

Standard

The PCI server offersabasic set of commands, called the standard commands. The
standard commands provide generic 1/O operations and can potentially be used to
access /O interfaces other than SCSI. The PCI standard commands will be
compatible with future releases of the PCI server.

Implementation-specific

The PCI server aso offers some implementation-specific commands to do tasks that
the standard PCI commands do not support:

SCSI PassThru
This command lets the client send a SCSI command directly to a device. Many
devices offer unique features, so the SCSI Pass Thru command lets the client
provide the actual SCSI command. The PCI server manages the transaction but
does not interpret the command.

Get Statistics command
The PCI server keeps arecord of several types of actions, including cache hits
and disk errors. When the client issues the Get Statistics command, the server
returns thisinformation. The client can also use this command to find out the
version number of the PCl server.

|:| Note

To avoid having to modify a device driver for future versions
of the PCI server, use only the standard commands for the
device driver. Implementation-specific commands are not
guaranteed to be compatible in the future.
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Uses for SCSI Pass Thru
The SCSI Pass Thru command makes three different tasks possible:

e Sending vendor-unique commands to devices that are supported by the PCI
server. The vendors of some disk and tape drives offer features that can only be
accessed by writing vendor-specific information to the drives.

»  Communicating with devices that cannot be accessed by using the standard PCI
commands (for example, scanners, optical disks, and printers).

» Using the device controller as atraditional SCSI host adapter.

|:| Note
Datatransferred with the SCSI Pass Thru command is not cached.
An 1/O operation with this command does not provide accessto the

cache, command reordering, and other features of the PCI server.

SCSI Bus Error Handling

When the PCI server detects an error on the SCSI bus, it issues a SCSI Request
Sense command, and it returns the Sense Key and Extended Sense Key valuesin its
reply to the client. (The SCSI Pass Thru command is a possible exception to this; it
has a bit that can be used to turn off this feature.)

See also: Device Specific Error in the Peripheral Status Message in Chapter 2 for
specific information about this reply message

Target Mode

Target mode lets PCI clients communicate with other PCI clients over the SCSI bus.
Asshown in Figure 1-5, the clients do not have to be in the same chassis, aslong as
they are connected by the SCSI bus. The PCI server in one chassis acts as the
initiator and starts the communication; the PCI server in the second chassis acts as the
target and responds. These roles may change with each transaction, but they do not
affect the normal access by the PCI server to the SCSI peripherals.
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Figure 1-5. Clients Can Transfer Data Between Systems

Target mode also lets a PCI client communicate over the SCSI bus with programs
that do not follow PCI protocol, as shown in Figure 1-6.

< SCSI bus >

Y Y
Multibus 11
board SCSiI controller
in an MBII inaPC
system

OM02085

Figure 1-6. A PCI Client Can Talk With A Non-PCI Program

To be atarget, the server must let its board behave as a peripheral. The SCSI
protocol uses the processor device type for this purpose. The PCI server supports the
processor device type and these SCSI commands: Test Unit Ready, Inquiry,
Request Sense, and Send.

Figure Error! Reference sour ce not found.-7 shows how the PCI server can handle
eight SCSI logical unitsin target mode. It hasindependent buffers and status
information for each one. A client may listen at one or al eight of the logical units
on the server. Clients control the size and number of buffers by using the Set Tar get
M ode Options command. To find out the settings, they can use the Get Tar get

M ode Options command.
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Sending side Receiving side
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Figure1-7. The Target Server OffersEight Logical Units

The sending client embeds the SCSI Send command in the PCI command called
SCSI Pass Thru. The server puts the Send command on the SCSI bus with the data.

See also: The receiving client must issue acommand called Get Send Data to
retrieve the data from the PCI server. See Chapter 4 for more
information.
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Communicating with the PCI Server

This chapter describes:

e Message passing and transport for Multibus 11 boards
e PCI for Multibus | boards

e PCI server message passing

*  PCl message formats

Message Passing and Transport

Most Multibus Il boards communicate by passing messages. Each board equipped
with the message passing coprocessor (MPC) can send and receive solicited and
unsolicited messages. Solicited messages transmit large amounts of data (up 16
megabytes minus 1 byte) between Multibus |1 boards. Unsolicited messages are
intelligent interrupts; they also prepare for the passing of solicited messages.

The Multibus Il Transport Protocol Specification and Designer's Guide sets a
standard for communication between Multibus 11 boardsin a system. The transport
protocol defines structured packets that the PCI server and clients use to pass
commands, status, and data. The server and clients embed their commands and status
in the last 20 bytes of a general interrupt message or in the last 16 bytes of a buffer
request message.

The commands, status, and data do not contain process ID fields that bind replies
with requests. Instead, the server and client use the transaction facilities of the
Multibus |1 transport protocol to bind client requests with server replies.

D Note

The server may use fragmentation for both request and reply.
Clients must be able to support fragmentation.

See also: For a detailed discussion of message passing and fragmentation, see the
MPC User's Manual and the Multibus I Transport Protocol
Soecification and Designer's Guide.
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PCI for MB Il Boards

InaMultibus |1 system, clients use message passing to communicate with a PCI
server across the parallel system bus. Any host may be a client of a server.

The client and server see each other as a socket, which is a combination of host ID
and port ID. A host ID isaname for a piece of hardware, and a port ID is a name for
apiece of software.

If ahost isusing the iRMX operating system, the client can be on the same board as
the server. Because PCI servers and clients (device drivers) view each other as
sockets, it doesn't matter to the client or the server whether they are on the same
board or not. If they are on the same board, asin Figure 2-1, they use short-circuit
message passing to communicate through the equivalent of MB |1 message space.

PCI for MB | Boards

InaMultibus | system, the PCI server must use short-circuit message passing, as
shown at the top of Figure 2-1. In short-circuit message passing, the device driver
(client) and the PCI server are on the same board, but they communicate through the
equivalent of MB |l message space.

TheiRMX |1l operating system is the only operating system that use short-circuit
message passing. The UNIX operating system has a PCI client, but not a PCI server.

PCI for PCs

Asisthe case for Multibus | systems, the PCI server must use short-circuit message
passing. The device driver (client) and the PCI server are on the same board, but they
communicate through the equivalent of MB |1 message space.

To summarize, inan MB | or PC system the PCI client and server are always on the
same board. Inan MB Il system, they may be on the same board or on different
boards. TheiRMX operating system is the only RadiSys operating system that
supports the short-circuit (same board) configuration.
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Figure 2-1. Regular and Short-circuit M essage Passing
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Format of the PCI Data Structures

The client and server use two data structures to communicate with each other:

»  Peripheral command message (PCM)
e Peripheral status message (PSM)

Clientsinitiate requests. A client sendsaPCM to the server and the server returns a

PSM. The PCM is called the request, and the PSM is called the reply.

Client Server
1. Request message 2. Server takes the appropriate
- action and sends a reply.
4. Client receives the reply and 3. Reply message
checks the status byte. —

Inthe PCM and PSM, all fields that are marked “ Reserved” are reserved for future
use and should be set to zero. All the fields that have more than one byte use the

byte-ordering scheme shown in Figure 2-2.

7 0
15 7 0
‘ High byte ‘ Low byte ‘ Word
Address n + 1 Address n
31 23 15 7 0
‘ High word ‘ Low word ‘ Doubleword
Address n + 3 Address n + 2 Address n + 1 Address n

OM02088

Figure2-2. ByteOrdering
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Peripheral Command Message (PCM)

The client sends a PCM to request a service from the PCl server. The PCM isadata
structure embedded in the user data portion of a general interrupt, buffer request, or
broadcast message.

* A genera interrupt message is aform of unsolicited message.

* A buffer request message is classed in the transport protocol as an unsolicited
message. Becauseit isused to set up a solicited message, this manual uses the
term solicited message to mean a PCI request that is embedded in a buffer
request.

A solicited message includes data. The data portion depends on the kind of
command, as shown in these examples:

Command Type of Data
Format Defect list
Reassign Blocks Block list

Set Unit Characteristics Parameters
Write Data Data

* A broadcast message is an unsolicited message sent to al boardsin a Multibus 1
system. The only PCl command that uses a broadcast message isthe L ocate
PCI Server command.

Figure 2-3 shows that a general interrupt message contains the PCM in bytes 12-31;
Figure 2-4 shows that a buffer request message contains the PCM in bytes 16-31.

This chapter defines the fields of the PCM. The OS automatically handles the other
message fields, which are defined by the IEEE 1296 and the transport protocol
specifications.
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The PCM in the General Interrupt Message
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The PCM in the Buffer Request Message
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The following list defines the generic PCM fields:

Command

Device Type

Unit Number

Device Address

Byte Count

Chapter 2

The operation that the client requests.
See also: Chapter 3 for command definitions

Thelogical code for the type of device being accessed. These
device types are currently defined as:

Code Device Type

Reserved

Fixed media drive (hard disk)
Removable media drive (flexible disk)
Streaming cartridge tape

CD-ROM drive

5-7FH Reserved

80H Pass thru device type

81-FFH Reserved

A WDNPELO

When you choose the pass thru device type, you have access to
only those commands marked with a“PT” in Tables 3-1 and A-1.

The client chooses a specific device by placing the device's SCSI
ID and LUN (logical unit number) in thisfield:

Bits Unit Number

0-2 SCSil target ID (bit 0 is LSB)
3-5 SCSI LUN (bit 3 is LSB)

6-7 Reserved

The SCS target ID is set by jumpers on the controller board and
devices. Clients can calculate the Unit Number:

Unit Number = [(LUN x 8) + Target ID

Except for the four target mode commands, the Unit Number is the
SCSl target ID and the LUN of the remote device. For target mode
commands (Get Send Data, Flush Get Send Data, Get Tar get

M ode Options, Set Target M ode Options), the SCSI target ID is
that of the PCI server's peripheral controller. The LUN isthe
logical unit that the client wantsto contact. The sending and
receiving clients both use the same unit number.

Logical block number being addressed. Tape drives do not use this
field.

Number of bytes to transfer.

Communicating With the PCI Server



Peripheral Status Message (PSM)

To give status about one of the client's previous requests, the server sends a
peripheral status message (PSM) to aclient. Figures 2-5 and 2-6 show the PSM
embedded in the user data field of ageneral interrupt and a buffer request message.

This chapter defines the fields of the PSM. The operating system automatically
handles the other message fields, which are defined by the IEEE 1296 and the

transport protocol specifications.

0
1
2 Hardware
3
4
5
6
7
8 MB Il Transport
Protocol
9
10
11
12 Command = XXH
13 Status
14 Device Type
15 Unit Number
16
17 .
18 Device Error Address
19
20
21 Actual Byte Count
22
23
24 Number of Retries
25
26 Device Specific Error
27
28
29
30 Reserved
31
Figure 2-5.
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Defined by
IEEE Specification 1296

Defined by

Multibus Il Transport
Protocol Specification
and Designer's Guide

PSM

The PSM is
defined in this
chapter. It uses
bytes 12-31 of

the General
Interrupt Message.
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ThePSM in the General Interrupt Message
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Figure 2-6. The PSM in the Buffer Request M essage
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The following list defines the generic PSM fields:

Command The operation that the client requested.

Status Completion status of the command:
Bit Value
0 Command completed successfully
Not Zero An error occurred

See also: Appendix B lists the status codes; the Device Specific
Error field can supply additional status information

If acommand asked for a data transfer and the status code indicates
an error, check the Actual Byte Count in the PSM against the
requested Byte Count. |If the actual count equals the requested
count, the controller was able to recover from the error. If the
actual count is not equal to the requested count, the controller was
unable to recover from the error.

Device Type Logical code for the type of device being accessed; the same asfor
the PCM.

Unit Number Unit number of the peripheral that was accessed or where the error
occurred; the same as for the PCM.

Device Error Address
If an error occurred, this field contains the logical block address of
the error.

Actual Byte Count
Number of bytes that were transferred between the client and the
server.

Number of Retries
Number of retriesthat the server did while trying to execute the
command.
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Device Specific Error
Additional statusinformation, if available. If the command
completed successfully, all three bytes are set to zero.

In the event of a SCSI 1/0 error (including soft errors), the server
returns these error bytes:

Byte Description
DSEO Byte O SCSiI status returned by the device during the
SCSI Status Phase

DSE1 Byte 1 4-hit sense key in byte 2 of the sense data
information, which is obtained from the device
using the SCSI Request Sense command

DSE2 Byte 2 Extended sense key from the sense data
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PClI Commands

This chapter describes the PCI server commands. It starts by listing all the
commandsin alphabetical order in Table 3-1. Then it describes each command in
alphabetical order.

See dso:

Table A-1in Appendix A lists al of the commands by number.

List of PCI Server Commands
Table 3-1 uses these symbols:

Symbol
H
F

PT

Prohib

PCI Server Reference

Meaning
Hard disk drive

Flexible disk
drive

Tape drive
Pass Thru

Ignored

Required

Prohibited

Allowed

Explanation
The command may be used with a hard disk drive.

The command may be used with a flexible disk drive.

The command may be used with a cartridge tape.
The command must use the pass-thru device type.

The command ignores the device type and unit
number. They should be set to 0.

The command must be preceded by two preliminary
commands: Set Unit Characteristics and Set Unit
Options.

These target mode commands must not be preceded
by the two commands, Set Unit Characteristics and
Set Unit Options.

The command may be used while a unit is reserved.
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Blank spacesin the Table 3-1 columns have these meanings:

Column Meaning

Hard Disk Command cannot be used with the device.

Flex Disk Command cannot be used with the device.

Tape Command cannot be used with the device.

Pass Thru Command cannot be used with the device.

Ignore Dev Command uses the device type and unit number.
Type and

Unit Number

Requires Command does not require preliminary commands.
Preliminary

Commands

Allow While Command may not be used while a unit is reserved.
Reserved

Table3-1. Alphabetical List of PCI Commands

Ignore
Dev Req. Allow

Hex Hard Flex CD- Pass Type & Prelim While
Command Value Disk Disk Tape ROM Thru Unit# Cmds. Rsvd
Clear Reset 93H | A
Blocking
Condition
Erase Unit 29H T R
Flush Get Send 9CH PT Prohib
Data
Format Unit 08H H F R
Get Device List O5H H F T C PT 1" A
Get SCSI ID 9BH |
Get Send Data 98H PT Prohib
Get Server 18H | A
Information
Get Statistics 81H H F T C PT
Get Target Mode 9AH PT Prohib
Options

continued
* For the Get Device List command, the server ignores the unit number, but the device type must
be valid.
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Table3-1. Alphabetical List of PCI Commands (continued)

Ignore
Dev Req. Allow

Hex Hard Flex CD- Pass Type & Prelim While
Command Value Disk Disk Tape ROM Thru Unit# Cmds. Rsvd
Immediate Reset 94H PT | A
I/0O Sleep 83H H F T (@ PT A
Load 2CH T C R
Locate PCI O1H |
Server
Query Unit 17H H F T C A
Characteristics
Query Unit 07H H F T C PT A
Options
Read Data 11H H F T C R
Read Data Direct 12H H R
Read Data and 22H H F T C R
Verify
Read Defect List OAH H R
Read Device OBH H C R
Capacity
Reassign Blocks 09H H R
Recalibrate 23H H F R
Release 04H H F T (3 PT A
Request Reset 90H PT | A
Notification
Request Unit 30H H F T C R
Attention
Notification
Reserve O3H H F T C PT
Reset Device 02H H F T C PT
Reset 91H | R
Notification ™
Retension Tape 26H T R
SCSI Pass Thru 80H H F T C PT

continued
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Table3-1. Alphabetical List of PCI Commands (continued)

Ignore
Dev Req. Allow

Hex Hard Flex CD- Pass Type & Prelim While
Command Value Disk Disk Tape ROM Thru Unit# Cmds. Rsvd
Seek Beginning 2AH T R
of Tape (BOT)
Seek End of Data  2BH T R
(EOD)
Seek Filemark 27H T R
(Space Fwd FM)
Set Reset 92H | A
Blocking Time
Set Statistics 82H H F T C
Set Target Mode 99H PT Prohib
Options
Set Unit 10H H F T
Characteristics
Set Unit Options 06H H F T C PT
Start Unit OFH H F C R
Stop Unit OEH H F C R
Synchronous 84H H F T C PT
Negotiation
Control
Test I/O 24H H T C
Unit Attention 2FH H F T C R
Notification ™
Unload 25H T C R
Write Data 14H H F T R
Write Data Direct 15H H R
Write Filemark 28H T R

**  The server issues these commands: Reset Notification and Unit Attention Notification. The client
issues all of the other commands.
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Command Types

Asdescribed in Chapter 1, the PClI commands are divided into two types:

Command Type
Standard

Implementati on-specific

PCI Server Reference

Description

Guaranteed to be compatible with future versions of
PCI, and numbered less than 80H. PCIl usesthe SCSI
Common Command Set to send these commands to the
SCSl bus.

Added for unique implementations, and are numbered
80H and above. PCl uses most of these commands only
on the peripheral controller board; it does not send them
to the SCSI bus. However, PCl uses one of these
commands, SCSI Pass Thru, to send vendor-unique
commands directly to the SCSI device.
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Command Descriptions

40

The command descriptions are in alphabetical order, asin Table 3-1. Following a
brief description of each command, each message format is described.

» Unsolicited meansthe PCM or PSM is embedded in a general interrupt message.
e Solicited meansthe PCM or PSM is embedded in a buffer request message.

If only one format islisted, Unsolicited PCM, for example, that means the PCM must
be unsolicited. If both unsolicited and solicited messages are listed, that means the
message can be either unsolicited or solicited, depending on the results of the
operation.

|:| Note

Each section describes only the extra or special information about
the message fields. See Chapter 2 for the generic descriptions of
thefields.

Bit-level subfields are listed from bit O (least significant bit) to bit 7 (most significant
bit). The bit order isasfollows:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
For example, if bits 4-5 have the binary value 10, the byte order would be:

XX10XXXX
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Clear Reset Blocking Condition

Clear Reset Blocking Condition
Clears the blocking condition created by the server after a SCSI reset.

The Set Reset Blocking Time command sets the time period that the server waits
before it accepts commands after areset. This command, Clear Reset Blocking
Condition, aborts the waiting period so the server can accept commands sooner.

Unsolicited Peripheral Command Message

Byte Description

0 93H

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 93H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Erase Unit

Erase Unit

Erase Unit erases the tape from the beginning of the tape (BOT) to the end of the
tape (EOT), and then rewinds the tape to the beginning.

This command cannot be used for hard or flexible disks.

Unsolicited Peripheral Command Message

Byte Description

0 29H

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 29H

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Reserved

12 Number Retries
13-15 Device-specific Error
16-19 Reserved
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Flush Get Send Data

Flush Get Send Data

Cancels all previous Get Send Data commands.

When the client sends this command to the server, the server returns a PSM for each
Get Send Data command that it had received and not used. Each PSM contains an
OK status and an actual length of zero. Asthe last step, the server returns the Flush

Get Send Data PSM.

Unsolicited Peripheral Command Message

Byte Description

0 9CH

1 Reserved

2 Device Type
3 Unit Number
4-19 Reserved
Where:

Device Type Must be 80H.

Unsolicited Peripheral Status Message

Byte Description

0 9CH

1 Status

2 Device Type
3 Unit Number
4-19 Reserved
Where:

Device Type Must be 80H.
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Format Unit

Format Unit
Formats a hard or flexible disk.

This command prepares a hard or flexible disk for datarecording. It writes the gaps,
sector headers, and data fields on the device.

Based on information from a previous Set Unit Char acteristics command for the
unit, the Format Unit command reserves recording space and allocates alternate
spaces.

This command offers a choice of options for mapping media defects. To assign
alternate blocks, it can use the primary defect list, the grown defect list, the defect list
sent with the command, or al three. If you enable the certification process, the drive
updates the grown defect list with defects it finds during the certification process.

This command cannot be used for tape drives.

|:| Notes
The drive must support the defect list format that you choose.

Hard disk drives must support Pages 3 and 4 of the SCSI M ode
Sense and M ode Select commands.

Flexible disk drives must support Page 5 of the SCSI M ode Sense
and M ode Select commands.

Unsolicited Peripheral Command Message

The client uses the unsolicited form of the PCM when the client does not provide a
defect list to the server.

Byte Description
0 08H

1 Reserved

2 Device Type
3 Unit Number
4 Flags

5-19 Reserved
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Format Unit

Where:
Device Type Value Meaning
1 Hard disk drive
2 Flexible disk drive
Flags Thistable describes the flag bits:
Name Bit Value
Map Bad Blocks 0-1 00
01
10
11
Certification 2 0
Process 1
Reserved 3 0
Format of 4-5 00
Defects 01
10
11
Stop Format 6 0
1
Use Drive 7 0
Defaults 1

|:| Note

Meaning

Use primary defect list to
assign alternate blocks.

Use grown defect list to
assign alternate blocks.

Use both primary and grown
defect lists to assign
alternate blocks.

Don't use either list.

Disabled
Enabled

Reserved

Bytes from index pulse
Block format

Physical sector
Reserved

Finish format if defect list is
unavailable.

Stop format if defect list is
unavailable.

Disabled
Enabled

If the certification process is enabled, defects found during the
certification process are always added to the grown defect list.
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Format Unit

Solicited Peripheral Command Message

The client uses the solicited form of the Format Unit PCM when it gives adefect list
to the controller board.

PCM Control Portion

Byte Description

0 08H

1 Reserved

2 Device Type
3 Unit Number
4 Flags

5-7 Reserved

8-11 Defect Count
12-15 Reserved

Where
Device Type Value Meaning
1 Hard disk drive
2 Flexible disk drive
Flags The flags are identical to the flags of the unsolicited PCM.

Defect Count The number of defects in the data buffer, which contains the
changes for the grown defect list.

|:| Notes
If the certification process is enabled, defects found during the
certification process are always added to the grown defect list.

If the client sends a solicited message with a new defect list, the server
uses the new defect list and adds it to the grown defect list. The server
also uses other defect lists, as selected by the Map Bad Blocks flag.
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Solicited PCM Data Portion

Bits4 and 5 in the flags field show the format of the defect list, which is passed in the
data portion of the response. The next three sections give the three formats for the
data:

e Bytesfrom theindex pulse
e Block format
e Physical sector

PCM Data Portion (Bytes From the Index Pulse)

Byte Description

0-2 Defect 0 Cylinder

3 Defect 0 Head

4-7 Defect 0 Bytes from Index

Defect n Cylinder
Defect n Head
Defect n Bytes from Index

Where:
Cylinder Cylinder number of the defect.
Head Head number of the defect.

Bytes from Index
Number of bytes from the index pulse to the location of the defect.
A value of OFFFF FFFFH means that the entire track should be
mapped as defective.
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PCM Data Portion (Block Format)

Byte Description
0-3 Defect 0 Logical Block Number

Defect n Logical Block Number
Where:

Defect O Logical Block Number
Address of the block that contains defect number O (byte O isleast
significant).

Defect n Logical Block Number
Address of the block that contains defect number n.

PCM Data Portion (Physical Sector Format)

Byte Description

0-2 Defect 0 Cylinder
3 Defect 0 Head
4-7 Defect 0 Sector

Defect n Cylinder
Defect n Head
Defect n Sector

Where:

Cylinder Cylinder number of the defect.
Head Head number of the defect.
Sector Sector number of the defect.
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Unsolicited Peripheral Status Message

Byte

Description

08H

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved

PCI Server Reference
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Get Device List

Finds out if a specific device type is connected to the controller.

This command asks the server to find out how many units of a certain device type are
available to the server. The command checks for only one device type at atime. The
server refers to the results of the most recent bus scan and sends the information to
the client.

In the normal case, the server sends a solicited reply, so the client should be prepared
to receive 256 bytes. However, if the server finds an error, it sends an unsolicited

reply.

Unsolicited Peripheral Command Message

Byte Description

0 O5H

1 Reserved

2 Device Type
3 Unit Number
4-19 Reserved
Where:

Device Type Device type that the client wants to know about.

Unit Number Always set to 0 to indicate the client is asking for information
about all the units of this device type.

Unsolicited Peripheral Status Message

Byte Description

0 O5H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Solicited Peripheral Status Message

PSM Control Portion

Byte Description

0 05H

1 Status

2 Device Type
3 Unit Number
4-15 Reserved
Where:

Unit number Should be 0, which shows that the information in the data buffersis
for all units of the specified device type.

PSM Data Portion
The format of the Get Device List buffer is a 256-byte array of encoded bytes:

Byte Description

0 PCI Unit 0 Encoded Byte
1 PCI Unit 1 Encoded Byte
2 PCI Unit 2 Encoded Byte

255 PCI Unit 255 Encoded Byte
Where:
Encoded Byte  Each byte has this format:

Bit Value Meaning
0 0 Unit not present
1 Unit present
1-7 0 Reserved
Unit Number A number computed from the SCSI LUN and the SCSI Target ID
asfollows:

(LUN x 8) + SCSI target ID
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52

Thislist shows an example of a Get Device List buffer:

Byte
0

11 O1H

255 ...

Value Description
PCI Unit 0 Encoded Byte

PCI Unit 11 present

PCI Unit 255 Encoded Byte

The byte at offset 11 shows that PCI Unit 11 is present.
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Get SCSI ID

Finds out the SCSI ID of the board running the PCI server.

If the client does not know the ID of its server, it can send this message. For the Set
Target Mode Options, Get Target Mode Options, Get Send Data, and Flush Get
Send Data commands, the client needs to use the server's SCSI target 1D.

Unsolicited Peripheral Command Message

Byte Description

0 9BH

1 Reserved

2 Device Type

3 Unit Number

4-19 Reserved

Where:

Device Type Must be 0.
Unit Number Must be 0.

Unsolicited Peripheral Status Message

Byte Description

0 9BH

1 Status

2 Device Type

3 Unit Number

4 SCSI ID

5-19 Reserved

Where:

Device Type Must be 0.
Unit Number Must be 0.
SCSI ID SCSl target 1D of the server's board.

PCI Server Reference
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Get Send Data

Retrieves data sent with a SCSI Send command.

In target mode, a client uses this command to receive data sent from another SCSI
initiator across the SCSI bus. The receiving client sends this command to its own
server, generally before the server receives the data.

See also: For more information, see the section on target modein
Chapter 4.

Unsolicited Peripheral Command Message

Byte Description

0 98H

1 Reserved

2 Device Type
3 Unit Number
4-7 Length

8-19 Reserved
Where:

Device Type Must be 80H.

Unit Number The client can calculate the unit number as:
(LUN x 8) + SCSl target ID

Length Maximum amount of datathe client iswilling to receive.

To find out if the server has any data and, if so, how much, the
client may send this command with the Length field set to O.
In this case, the server returns an unsolicited message.
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Unsolicited Peripheral Status Message

Byte Description

0 98H

1 Status

2 Device Type
3 Unit Number

4-7 Remaining Length
8-11 Remaining SCSI Length

12 Flags

13 Remote Target ID
14-19 Reserved

Where:

Device Type Must be 80H.

Remaining Length
Length of the data that is buffered on the PCI server and has not
been sent to the client yet.

Remaining SCSI Length
Length of the data from the SCSI Send command which remains
to be sent to the PCI server over the SCSI bus.

Flags Thisfield isused only if the EOM flag is set.
Bit Value Description
0 End of Message (EOM).
0 Server has more data; client must send another
Get Send Data command.
1 All data has been sent.
1-7 0 Reserved

Remote Target ID
Initiator's SCSI ID.
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Solicited Peripheral Status Message

PSM Control Portion

Byte Description

0 98H

1 Status

2 Device Type
3 Unit Number

4-7 Remaining Length
8-11 Remaining SCSI Length

12 Flags

13 Remote Target ID
14-15 Reserved

Where:

Device Type Must be 80H.

Remaining Length
Length of the data that is buffered on the PCI server and has not
been sent to the client yet.

Remaining SCSI Length
Length of the data from the SCSI Send command which remains
to be sent to the PCI server over the SCSI bus.

Flags Thisfield isused only if the EOM flag is set.
Bit Value Description
0 End of Message (EOM).
0 Server has more data; client must send another
Get Send Data command.
1 All data has been sent.
1-7 0 Reserved.

Remote Target ID
Initiator's SCSI ID.

PSM Data Portion

The buffer contains the data from the sending client.

56 Chapter 3 PCI Commands



Get Server Information

Get Server Information

Finds out the number of PCI servers and their port IDs on one peripheral controller.

See also: Chapter 4 for information on finding the PCI serversin the system.

Unsolicited Peripheral Command Message

Byte Description

18H

Reserved

Unit Number
Command
5 Reserved
6-7 Argument 1
8-19 Reserved

Where:
Device Type
Unit Number

Command

Argument 1

PCI Server Reference

0
1
2 Device Type
3
4

Must be 0.
Must be 0.
Value Meaning

OOH Asks the PCI server to return the total number of PCI
servers running on the board.

01H Asks the PCI server to return the port ID of the number
(the instance) of server specified in the Argument 1 field,
described next.

02-FFH Reserved.

If the Command field was 01H, thisfield gives the number of the
PCI server. The serversare numbered 0 to (N-1), where N isthe
total number of servers running on the board. For example, if there
are two servers on the board, you can get the port ID of the second
one by putting the number 1 in this field.
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Unsolicited Peripheral Status Message

Byte Description

0 18H

1 Status

2 Device Type
3 Unit Number
4 Command

5 Reserved

6-7 Result 1
8-19 Reserved

Where:

Device Type Set to 0.

Unit Number Setto 0.

Command Same value used in the PCM.

Result 1 If the Command field is O0OH, this field gives the total number of
the PCI servers running on the board. 1f the command field is O1H,
thisfield gives the port ID of the specified PCI server.
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Get Statistics

Retrieves tallies kept by the PCI server.

The client sends this message to read the statistical counts maintained by the PCI
server. The peripheral controller keeps some of these statistics for each peripheral
unit and some globally for all units. The statistics counters do not overflow when the
count exceeds the maximum. Thus, if the maximum value is returned, it impliesa
count value of at least the maximum.

Normally the server sends a solicited reply, but if an error occurs, it sends an
unsolicited reply.

Unsolicited Peripheral Command Message

Byte Description

0 81H

1 Reserved

2 Device Type
3 Unit Number
4 Flags

5-19 Reserved

Where:
Device Type Must refer to avalid peripheral unit.
Unit Number Must refer to avalid peripheral unit.

Flags Bit Value Meaning
0 0 The statistics counters must not be changed by
this command.
1 All statistics counters are reset to 0.
1-15 0 Reserved (value must be 0).
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Unsolicited Solicited Peripheral Status Message

Byte Description

0 81H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
Solicited Peripheral Status Message

PSM Control Portion

Byte Description

0 81H

1 Status

2 Device Type
3 Unit Number

4-15 Reserved
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PSM Data Portion
The data portion of the response includes global statistics, followed by unit statistics.

|:| Note

The client should reserve a buffer of at least 256 bytes for this data.

Byte Description

0-3 Re-transmit Count

4-7 Transport Errors

8-11 Reserved

12-15 Reserved

16-19  Server Version Number
20-21  Number of Buffers
22-23 Buffer Size

24-27  Quick Read Hits

28-31 Reserved

32-35 Read Hits

36-39 Read Misses

40-43  Writes

44-47  Disk Errors

48-51  Physical Blocks Read
52-55 Read I/Os

56-59  Physical Blocks Written
60-63  Write I/Os

Where:

Re-transmit Count
Number of retransmissions made by the PCI server due to NACKs.
The counter is global across al attached peripheral units.

Transport Errors
Number of message passing errors found. These are errors that
were not recoverable; the server could not recover from
transmission errors after 16 consecutive re-transmissions. The
counter is global across all attached peripheral units.
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Server Version Number
A four-byte ASCII string containing the version number of PCI
server.

Number of Buffers
Number of data buffers allocated for the specified unit.

Buffer Size Size in bytes of each data buffer for the specified unit. It isthe
same as the cache line size for the unit.

Quick Read Hits
Number of blocks that the server read from cache and returned to
the client by an optimized control path.

Read Hits Number of blocks that the server read from cache and returned to
the client by a normal cache access path. (A read hit requires one
more iIRMX task switch than a quick read hit.) The sum of read
hits and quick read hits gives the total number of blocks that were
read from cache.

Read Misses Number of disk blocks read that required accessto a SCSI
peripheral because they were not in the cache: cache hit ratio =
(read hits + quick read hits)/(read hits + quick read hits + read

misses).
Writes Number of blocks that the client wrote.
Disk Errors Total number of SCSI 1/0 errors, including soft errors from which

the server recovered .

Physical Blocks Read
Total number of blocks read from the unit.

Read 1/0s Total number of physical read I/Osissued to the unit: average read
I/0 size = (physical blocks read)/(read 1/0s).

Physical Blocks Written
Total number of blocks written to the unit.

Write 1/0s Total number of physical write 1/Os issued to the unit: average
write 1/0O size = (physical blocks written)/(write 1/0s).
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Get Target Mode Options

Finds out about control and data buffer settings.

With this command, the client reads the server's current target mode settings.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Where:

Description
9AH
Reserved
Device Type
Unit Number
Reserved

Device Type Must be 80H.
Unit Number Contains the SCSI target ID of the PCI server's peripheral

controller and the LUN that the client wants to use.

The client can calculate the Unit Number as:
[(LUN x 8) + SCSI target ID]

Unsolicited Peripheral Status Message

Byte
0

1

2

3

4-5
6-7
8-9
10-11
12-13
14-19

Description

Function = 9AH

Status

Device Type

Unit Number

Number of Control Buffers
Number of Data Buffers
Data Buffer Size

Max Ctrl Bufs Per Init
Max Pending Get Send Data Cmds
Reserved
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Where:
Device Type Must be 80H.

Number of Control Buffers
Number of control buffers allocated by the PCI server for this
target mode logical unit.

Number of Data Buffers
Number of data buffers allocated by the PCI server for thistarget
mode logical unit.

Data Buffer Size
Size of each data buffer allocated by the PCI server for thistarget
mode logical unit.

Max Ctrl Bufs Per Init
Maximum number of control buffersthe PCI Server allocates for
any single initiator for thislogical unit.

Max Pending Get Send Data Cmds

Maximum number of Get Send Data commands pending for any
logical unit.
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Immediate Reset
Requests an immediate reset on the SCSI bus.

With this command, the client asks the server to reset the SCSI busimmediately.
The server does the reset and takes the same actions as when it detects a reset
initiated by another device on the SCSI bus.

See also:

A

Chapter 1 describes the SCSI reset actions.

CAUTION

If the server does act on this command, it violates all of itsinternal
mutual exclusion and synchronization, so it might crash. Usethis
command only under extreme circumstances or when the PCI
server is quiescent.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Description
94H
Reserved
Device Type
Unit Number
Reserved

Unsolicited Peripheral Status Message

Byte

Description
94H

Status
Device Type
Unit Number
Reserved
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I/O Sleep

Suspends operations on a unit.

This command causes the PCI server to suspend operations on a specified unit for a
specified period of time. During the suspension, test programs can check if
commands are queued and pending at the controller.

Unsolicited Peripheral Command Message

Byte Description

0 83H

1 Reserved

2 Device Type
3 Unit Number

4-5 Sleep Time
6-19 Reserved

Where:

Sleep Time Time, in units of 10 ms, for the suspension of commands to the
unit; avalue of OFFFFH isillegal. For example, 0064H =
1 second.

Unsolicited Peripheral Status Message

Byte Description

0 83H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Load
Rewinds the tape to the beginning.

Unsolicited Peripheral Command Message

Byte Description

0 2CH

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 2CH

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Reserved

12 Number Retries
13-15 Device-specific Error
16-19 Reserved

PCI Server Reference
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Locate PCI Server
Finds PCI servers on the parallel system bus.

This command finds out which slotsin the Multibus 11 backplane contain PCI
servers. It can be either a broadcast message or agenera interrupt non-RSVP
message:

*  When sending a broadcast message, the client must be prepared to receive
multiple responses. It must have enough control buffersto receive responses
from al the servers. The command is embedded in bytes 12 through 31 of the
broadcast message.

e Thegeneral interrupt non-RSV P message can be used to verify that the PCI
server is at the location where the client expectsiit.

See also: Chapter 4 for information on how to find a PCI server.

|:| Note

Thisisthe only command that can be used in a broadcast message;
it must be non-RSVP if used in ageneral interrupt message.
Unsolicited Peripheral Command Message

Byte Description
0 01H
1-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 01H

1 Status
2-19 Reserved
|:| Note

The PSM is anon-RSV P message.
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Query Unit Characteristics

Reads the physical characteristics of the specified drive.

This command asks the server for information about the physical characteristics of

the specified device.

If the server finds an error, it returns an unsolicited PSM.

Unsolicited Peripheral Command Message

Byte Description

0 17H
1 Reserved
2 Device Type
3 Unit Number
4 Flags
5-19 Reserved
Where
Flags Thistable describes the flag bits:
Name Bit Value
Source of Info 0 0
1
Which Info 1-2 00
01
10
11
Reserved 3-7 0

PCI Server Reference

Meaning

Return info set by client.
Return info from device (hard
disk device only).

Return current device values.
Return default device value.
Return changeable device
values.

Reserved.

Reserved.
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Unsolicited Peripheral Status Message

Byte Description

0 17H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
Solicited Peripheral Status Message

PSM Control Portion

Byte Description

0 17H

1 Status

2 Device Type
3 Unit Number

4-15 Reserved

PSM Data Portion

The information received in the data portion of the message depends on the device
type. The next two sections describe two different data buffers:

» Direct access devices (hard and flexible disk drives)
e Tapes
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PSM Data Portion (Direct Access Devices)

The server uses the following data buffer for direct access devices
(Device Type=1or 2):

Byte
0-3
4-5
6-7
8-9
10-11
12-15
16-19
20-21
22-23
24-25
26-27
28-31
32-33
34-35
36-37
38

39
40-255

Where:

Description

Number of Cylinders
Number of Surfaces
Sectors/Track
Bytes/Sector

Flexible Disk Format
RW(C Cylinder

WPC Cylinder

Step Rate

Alternate Sectors/Zone
Alternate Tracks/Zone
Alternate Tracks/Volume
Tracks/Zone

Track Skew

Cylinder Skew
Interleave

Pin 2

Pin 34

Reserved

Number of Cylinders
The total number of cylinders on the device, including alternates.

Number of Surfaces
The number of data recording surfaces on the device.

Sectors/Track
Bytes/Sector

PCI Server Reference

The number of data bytes per sector.

The total number of sectors per track, including alternates.
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Flexible Disk Format
Thisfield contains two bytes (bits 15-0). Thistable definesthe low
byte (bits 7-0).

Name Bit Value Meaning
Transfer Rate!  0-1 00 125 Kbits/second
01 250 Kbits/second
10 300 Kbits/second
11 500 Kbits/second
Step Pulses? 2-3 00 1 step pulse per cylinder
(normal usage)
01 2 step pulses per cylinder
10 3 step pulses per cylinder
11 4 step pulses per cylinder
True Ready 4 0 Server must not rely on

Ready signal from drive to
assume drive readiness.

1 Drive provides a true Ready
signal which the server uses
to sense drive readiness.

Reserved 5-7 0 Reserved.
Notes:
1 The transfer rate depends on the recording density and encoding
method.

2 Non-zero values for step pulses can be used to access a flexible disk
formatted on a drive with a lower tpi (tracks per inch) value. For
example, a value of 01 allows a 96 tpi drive to access a flexible disk
formatted on a 48 tpi drive.
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Thistable defines the high byte (bits 8-15) of the Flexible Disk
Format field, which represent the mediatype. (Bit 8 isthe least

significant.)

Value
O0OH
01H
02H
03H
04H
O5H
06H
07H
08H
09H
0AH

OBH—
OFFH

Disk
Diameter
Reserved
8"

8"

8"

g"

5.25"
5.25"
5.25"
5.25"
3.5"

Bit
Density
(bits/
radian)

6631
6631
13262
13262
3979
7958
7958
13262
7958

Track
Density

48 tpi
48 tpi
48 tpi
48 tpi
48 tpi
48 tpi
96 tpi
96 tpi
135 tpi

Uses Currently Mounted Media

Reserved

Number
of Sides

RWC Cylinder ~ Starting cylinder number to use for reduced write current

WPC Cylinder
Step Rate
Tracks/Zone

Starting cylinder number to use for write precompensation.

Drive step rate expressed in units of 0.1 microseconds.

Size of defect handling zones created on the device when it is

formatted. All zones on the device are the same size, except that
the last zone may be different. If thisfield is zero, asingle zone
takes up the whole device.

Alternate Sector/Zone
Number of sectors per zone reserved during formatting for

replacing defective sectorsin that zone.

Alternate Tracks/Zone
Number of tracks per zone reserved during formatting for replacing
defective tracksin that zone.

Alternate Tracks/Volume

PCI Server Reference

Number of tracks reserved during formatting for replacing
defective tracks on the device. This parameter is only significant if
zone-based defect handling is not supported.
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Track Skew Number of sectors between the |last data sector of atrack and the
first data sector on the next sequential track of the same cylinder.

Cylinder Skew  Number of sectors between the last data sector of a cylinder and the
first data sector on the next sequential cylinder.

Interleave Interleave factor for formatting the tracks of the device:
Value Meaning
0 The default interleave factor.
1 Consecutive data sectors are placed in consecutive

physical order.
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Pin2

PCI Server Reference

Defines the use of pin 2 of the flexible disk drive interface.
Different models of drives use this pin differently. The controller
reads this byte to find out how to use pin 2.

Meaning

Function
Open

Ready

Disk changed
Speed

(Not used)
Density

(Not used)
(Not used)

Polarity

Active-low

Active-high

Reserved

Indicates if the field is valid or not.
Use the default (compatible with

previous versions of the PCI server).
Use the other bits.

This table summarizes the value and meaning for al the valid bit

Bit Value
0-2
000
001
010
011
100
101
110
111
3
0
1
4-6 0
7
0
1
combinations:
Value Meaning
OOH
80H
88H
81H
89H
82H
8AH
83H
8BH
85H
8CH

Use the default (speed/active low)
Open/active low
Open/active high
Ready/active low
Ready/active high

Disk changed/active low
Disk changed/active high
Speed/active low
Speed/active high
Density/active low
Density/active high
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Pin 34 Defines the use of pin 34 of the flexible disk drive interface.
Different models of drives use this pin differently.

Bit 7 indicatesif thefield isvalid or not.

Bit Value Meaning

0-2 Function
000 Open
001 Ready

010 Disk changed
011 (not used)

111
3 Polarity
0 Active-low
1 Active-high
4-6 0 Reserved
7 Indicates if the field is valid or not.
0 Use the default (compatible with
previous versions of the PCI server).
1 Use the other bits.

This table summarizes the value and meaning for al the valid bit
combinations:

Value Meaning

O0H Use the default (speed/active low)
80H Open/active low

88H Open/active high

81H Ready/active low

89H Ready/active high

82H Disk changed/active low

8AH Disk changed/active high
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PSM Data (Cartridge Tape Devices)
The server uses the following data buffer for tapes (Device Type = 3):

Byte Description
0-1 Bytes/block
2-255 Reserved

Where:
Bytes/block Number of data bytes per tape block.
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Query Unit Options

Returns information about the mode of a specific unit.

This command returns information about the mode, the requested number of retries,
the command ordering, the buffer size, and the amount of read-ahead caching for a

unit.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Unsolicited Peripheral Status Message

©CoOo~NOoOODWNELRO®
<
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o

11-19

Description
07H
Reserved
Device Type
Unit Number
Reserved

Description

07H

Status

Device Type

Unit Number
Reserved

Mode

Reserved

Number of Retries
Command Ordering
Buffer Size

Read Ahead
Reserved
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Where:
Mode

This table describes the mode bits:

Mode Bit Value
Address Mode 0 0
Cache Mode 1 0

1
Command 2 0
Ordering 1
Mode
Reserved 3-7 0

Number of Retries
Maximum number of times the server should retry afailed

operation before reporting a hard error.

Command Ordering
This table describes the Command Ordering bits:

Buffer Size

PCI Server Reference

Name Bit Value
Read/write 0-1 00
Relative Priority* 01

10

11
Seek Ordering 2-5 OOH
Algorithm? 01H

02H

03H

04H-0FH
Reserved 6-7 0
Note:

Meaning

Logical addressing
Disabled

Enabled

Re-ordering disabled
Re-ordering enabled

Reserved

Meaning

Equal priority
Reads before writes
Writes before reads
Reserved

First-come-first-served

Shortest-seek-time-first

Elevator
CSCAN
Reserved

Reserved

1 Only valid if command re-ordering is enabled in the mode field.

Value Meaning
OOH Default minimum.

1-64H Percentage of total cache memory allocated to this device.

65-FEH Reserved.
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Read Ahead Thisfield isonly valid if cache is enabled.

Value Meaning

OOH Invalid value.

1-FEH Minimum number of sectors read by server in any
read operation.

OFFH  Controller selects the default size.
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Read Data

Read Data from mass storage.

This command transfers a block of data from a device to the client's memory. If the
server did not read any data successfully, it sends an unsolicited PSM. If the server
read at least some data successfully, it sends a solicited message.

If the reply isfragmented and an error isfound after the server has sent some datato
the client, the server will stop the reply phase of the transactions prematurely, as
allowed by the Multibus Il transport protocol.

Unsolicited Peripheral Command Message

Byte Description

0 11H

1 Reserved

2 Device Type
3 Unit Number

4-7 Device Address
8-11 Byte Count
12-19 Reserved

Where:
Device Address Thisfield is not specified for atape.

Byte Count Number of bytes to transfer from the requested device to the client.
This must be a multiple of the block size of the device.
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Unsolicited Peripheral Status Message

Byte
0

1

2

3

4-7
8-11
12
13-15
16-19

Description

11H

Status

Device Type

Unit Number

Device Error Address
Actual Byte Count
Number of Retries
Device-specific Error
Reserved

Solicited Peripheral Status Message

PSM Control Portion

Byte
0

1

2

3

4-7
8-11
12
13-15

Description

11H

Status

Device Type

Unit Number

Device Error Address
Actual Byte Count
Number of Retries
Device-specific Error

PSM Data Portion
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Read Data Direct

Read Data Direct

Retrieves data from mass storage into a buffer.

Used when the client and server are on the same board, this command causes the
server to read directly from the device into a buffer defined by the client on the
board.

The PCM is embedded in an RSV P unsolicited message.

Unsolicited Peripheral Command Message

Byte Description

0 12H

1 Reserved

2 Device Type
3 Unit Number

4-7 Device Address
8-11 Byte Count
12-15 Physical Address
16-19 Reserved

Where:
Device Type Must be 01H (hard disk drive).

Device Address This addressis either the starting cylinder, head, and sector or the
logical block number.

Byte Count Number of bytes to be transferred from the requested device to the
host. Thisvalue must be a multiple of device block size.

Physical Address Physical address of the buffer that will receive the data (the
address must be even).
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Read Data Direct

Unsolicited Peripheral Status Message

Byte Description

0 12H

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Actual Byte Count

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved
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Read Data and Verify

Read Data and Verify

Determines whether data can be read error-free.

This command causes the server to try to read directly from the device, rather than
from the cache. It does not transfer data to the client or do any compare operations
on the datafields.

Unsolicited Peripheral Command Message

Byte Description

0 22H

1 Reserved

2 Device Type

3 Unit Number

4-7 Device Address

8-11 Byte Count

12-19 Reserved

Where:

Byte Count This value must be a multiple of device block size.

Unsolicited Peripheral Status Message

Byte

Description

22H

Status

Device Type

Unit Number

Device Error Address
Actual Byte Count
Number of Retries
Device-specific Error
Reserved
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Read Defect List

Read Defect List
Reads the defect lists from a hard disk into a buffer.
The command is used in two ways:

* Toget thelength of the defect list, the client issues a Read Defect List
command in the form that expects an unsolicited response.

e Toget theactua defect list, the client then issues a Read Defect List command
in the form that expects a solicited response. The server returns either the entire
defect list or the maximum that can fit in the reply buffer posted by the client.

|:| Notes
This command cannot be used for flexible disk drives or cartridge

tapes.
The drive must support the format of the defect list.
Unsolicited Peripheral Command Message

Byte Description

0 0AH

1 Reserved

2 Device Type
3 Unit Number
4 Flags

5-7 Reserved

8-11 Defect Count
12-19 Reserved
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Read Defect List

Where:
Flags Thistable describes the flag bits:
Name Bit Value Meaning
Value Read 0-1 00 Primary defect list read.?
01 Grown defect list read.!
10 Length of primary defect list
read.?
11 Length of grown defect list
read.?
Format of 2-3 00 Bytes from index pulse format
Defects In Data 01 Block format
Buffer 10 Physical sector format
11 Reserved
Reserved 4-7 0 Reserved
Notes:

1
2

The reply will be solicited if the request message uses 00 or 01.
The reply will be unsolicited if the request message uses 10 or 11.

Defect Count Number of defects the receiving client can fit in the buffer for the
dataresponse. If thisfield is greater than zero, the value read field
in the flags parameter must be 00 or 01. If the valueread field is
not 00 or 01, thisfield isignored.

Unsolicited Peripheral Status Message

Byte Description

0 O0AH

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Actual Defect Count
12 Number of Retries
13-15 Device-specific Error
16-19 Reserved
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Read Defect List

Solicited Peripheral Status Message

PSM Command Portion

Byte Description

0 0AH

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Actual Defect Count
12 Number of Retries
13-15 Device-specific Error

PSM Data Portion

This data buffer contains either the primary defect list or the grown defect list that
was read from the disk. The PCM chooses one of these formats:

*  Bytesfrom index pulse
* Block format
e Physical sector

PSM Data Portion (Bytes from Index Pulse Format)

Byte Description

0-2 Defect 0 Cylinder

3 Defect 0 Head

4-7 Defect 0 Bytes from Index
8-10 Defect 1 Cylinder

11 Defect 1 Head

12-15 Defect 1 Bytes from Index

Where:
Cylinder Cylinder number of the defect.
Head Head number of the defect.

Bytes from index
Bytes from index pulse where the defect resides. A value of
OFFFF FFFFH indicates that the entire track should be reassigned.
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Read Defect List

PSM Data Portion (Block Format)

Byte Description
0-3 Defect 0 Logical Block Number

Defect n Logical Block Number
Where:

Logical Block Number
Address of the block that contains the defect. The defect
descriptors should in ascending order (0, 1, 2, ..., n).

PSM Data Portion (Physical Sector Format)

Byte Description

0-2 Defect 0 Cylinder
3 Defect 0 Head
4-7 Defect 0 Sector
8-10 Defect 1 Cylinder
11 Defect 1 Head
12-15 Defect 1 Sector

Where:

Cylinder Cylinder number of the defect.

Head Head number of the defect.

Sector Sector number on the cylinder of the defect.

PCI Server Reference Chapter 3 89



Read Device Capacity

Read Device Capacity
Asksfor the total block count of adrive.

This command asks the server for the total block count of the device.

Unsolicited Peripheral Command Message

Byte Description

0 OBH

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 OBH

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Total Block Count

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved

Where:

Total Block Count
Capacity of the device, expressed in number of blocks;
0 = the server could not find out the size.
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Reassign Blocks

Reassign Blocks
Reassigns defective logical blocks to areserved area on the logical hard disk.
This command asks the server to do two things:

» Reassign defective logical blocks to an area on the logical device reserved for
this purpose.

e Add these blocks to the grown defect list on the disk.
The format of the defect list isthe logical block format.
This command does not apply to aflexible disk or cartridge tape.

Solicited Peripheral Command Message

PCM Control Portion

Byte Description

0 09H

1 Reserved

2 Device Type
3 Unit Number
4-7 Reserved

8-11 Defect Count
12-15 Reserved

Where:
Defect Count Number of defectsin the buffer that need to be added to grown
defect list.
PCM Data Portion

The data portion lists the defects to add to the grown defect list. The format is that of
the logical block numbers.

Byte Description
0-3 Defect 0 Logical Block Number
Defect 1 Logical Block Number

Defect n Logical Block Number

Where:

Logical Block Number
Address of the block that contains the defect. The defect
descriptors should be in ascending order (0, 1, 2, ..., n).
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Unsolicited Peripheral Status Message

Byte Description

0 09H

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Actual Defect Count
12 Number of Retries
13-15 Device-specific Error
16-19 Reserved

Where:

Actual Defect Count
Number of defects actually mapped out.
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Recalibrate

Recalibrate

Positions the read/write heads of the hard or flexible disk at track O.

This command does not apply to tapes.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Description
23H
Reserved
Device Type
Unit Number
Reserved

Unsolicited Peripheral Status Message

Byte

PCI Server Reference

Description

23H

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved
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Release

Release

Returns a reserved device to general use.

This command rel eases the device from a previous reserve operation (see the
Reserve command). If anon-reserved device receives this command, it does not
return an error.

The client that reserved the device is normally the only one that can release it.
However, any client may release a device by setting the force bit in the flags field of
the PCM. Oncethe deviceisreleased, al clients are able to access the device until it
isreserved again.

Unsolicited Peripheral Command Message

Where:
Flags

Description
04H
Reserved
Device Type
Unit Number
Flags
Reserved

Thistable describes the flag bits:

Name Bit Value
Force Mode 0 0

1
Reserved 1-7 0

Unsolicited Peripheral Status Message

Byte

Description
04H

Status
Device Type
Unit Number
Reserved
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Meaning
Disabled
Enabled

Reserved
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Request Reset Notification

Request Reset Notification
Asksto be notified of a SCSI bus reset.

This command asks the server to send a message to the client when the server detects
areset on the SCSI bus. The server immediately replies that it received the request.
Later, when the server detects areset, it sends a non-RSV P message to the client.
Multiple clients may issue this request for the same device.

Clients can also use this command to cancel a previous Request Reset Natification
command.

Unsolicited Peripheral Command Message

Byte Description

0 90H

1 Reserved

2 Device Type
3 Unit Number

4-5 Port ID
6-19 Reserved

Where:

Port ID Port ID of the client. When the server detects a reset on the SCSI
bus, it should send a Reset Notification to thisport ID.

To cancel aprevious request, the client sets this field to zero.

Unsolicited Peripheral Status Message

Byte Description

0 90H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Request Unit Attention Notification

Request Unit Attention Notification
Asksto be notified of a SCSI bus reset.

This command asks the server to send a message to the client when a device needs
attention, such as for a media change or a device ready state change. The server
immediately repliesthat it received arequest. Later, when adevice requires
attention, the server sends a non-RSV P message to the client. See the description of
Unit Attention Notification for more information.

Multiple clients can issue this request for the same device. Clients can aso use this
command to cancel a previous Request Unit Attention Notification command.

Unsolicited Peripheral Command Message

Byte Description

0 30H

1 Reserved

2 Device Type
3 Unit Number

4-5 Port ID
6-19 Reserved

Where:
Port ID To request the service, the client sendsits port ID inthisfield. To
cancel aprevious request, the client setsthisfield to zero.
Value Meaning
Client's port ID  Request to be notified.
0 Cancel previous request.

Unsolicited Peripheral Status Message

Byte Description

0 30H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Reserve

Reserve

Gains exclusive use of a unit.

A client uses this command to reserve aunit for the client's exclusive use. After the
unit is reserved, the server accepts commands for the unit only from the reserving
client. Itisnot possibleto reserve a portion of a unit; the command reserves an entire
unit.

The reservation can apply to one or all of the client's Multibus 11 transport ports.

To cancel areservation, the client that reserved the unit must issue a Release
command. Other clients can release the unit by sending the Release command with
the flag field's force bit set.

The server executes all commands that precede the Reser ve command in the queue.
The Reser ve command affects only those commands issued after it.

Any client that did not reserve the unit is limited to the commands that are marked
“A” in Tables 3-1 and A-1.

Unsolicited Peripheral Command Message

Byte Description

0 03H

1 Reserved

2 Device Type
3 Unit Number
4-5 Port ID

19 Reserved
Where:

Unit Number Note that the entire unit will be reserved.

Port ID Value Meaning
0 All of the client's ports have access to the unit.
1-OFFFFH Only this port may have access.
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Unsolicited Peripheral Status Message

Byte Description

0 03H

1 Status

2 Device Type
3 Unit Number

4-5 Port ID
6-19 Reserved

98 Chapter 3 PCI Commands



Reset Device

Reset Device
Resets the unit.

A CAUTION
When the server receives this command for a SCSI device, it resets
the whole SCSI bus.

Unsolicited Peripheral Command Message

Byte Description

0 02H

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 02H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Reset Notification

Reset Notification
Tells clients about SCSI reset.

To adl clients that requested this service, the server sends a notice when it detects that
the SCSI bus has been reset.

Clients can request this service by sending a Request Reset Notification to the
server. Once aclient receives a Reset Notification, it must send another Request
Reset Notification to the server to continue the service.

This message is actually the second reply to a client that requested this service. The
first reply ssimply acknowledged that the server received the request. Thisreply isthe
actual notice.

Unsolicited Peripheral Status Message

Byte Description

0 91H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Retension Tape

Retension Tape

Rewinds the tape to the beginning, fast forwards to the end, and rewinds to the

beginning.

This command prepares the tape for subsequent operations. It rewinds the tape to the
beginning-of-tape marker, then fast forwards to the end-of-tape marker (EOT), and

finally rewinds back to the BOT marker. This command re-stacks the tape in the

cartridge, thus ensuring unobstructed tape movement.

This command does not apply to hard or flexible disk drives.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Where:

Description
26H
Reserved
Device Type
Unit Number
Reserved

Device Type The only valid device typeis 3 (tape drive).

Unsolicited Peripheral Status Message

Byte

Description

26H

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved
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SCSI Pass Thru

SCSI Pass Thru

Sends a SCSI command directly to the device.

Using thisimplementation-specific command, a client can send SCSI commands
directly to a SCSI device. A client canissue a SCSI Pass Thru command at any
time, except when the unit is reserved by a different client.

After receiving a SCSI Pass Thru command, the PCI server does the following:

1

102

Selectsthe logical unit number (LUN) of the target. (The LUN is part of the PCI
unit number.)

During the SCSI Command phase, transfers the command bytes specified by the
client.

If the SCSI command has a SCS| Data Out phase, sends out the data bytes to the
target. (The client specifies the data bytesin the data portion of the solicited
request message.) The data sent must have an even byte count.

Otherwise, if the SCSI command has a SCSI Data In phase, reads in the data
bytes from the target during the SCSI Data In phase.

Waits until the SCSI command finishes and then fills in the status and device-
specific status bytes in the PCI reply message.

Sends the PCI reply message to the client.

CAUTIONS

The PCI server does not interpret the SCSI Pass Thru command
and data bytes. The client isresponsible for sending the correct
information.

Before using the PCl Read Data command to read data that was
written with the SCSI Pass Thru command, the client must disable
the cache.

If the SCSI Pass Thru command changes the disk geometry
parameters, the client must inform the PCI server of these changes
before accessing the disk with standard PCI commands. To inform
the server, the client sends the PCI Set Unit Characteristics
command with the Force M ode enabled.

The data portion must have an even number of bytes.
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SCSI Pass Thru

|:| Notes
The SCSI commands which have Data In and Data Out phases at
the same time are not supported by the SCSI Pass Thru command.

The device typein the SCSI Pass Thru command must match the
type of device being accessed (for example, 1 for hard disk, 2 for
flexible disk, 3 for tape). Or, it can be 80H, which represents any
device type.

The Set Unit Options command may be used for al device types
(even SCSI Pass Thru) to adjust the amount of buffer space
available. Thisisimportant because the transfer length cannot
exceed the buffering space.

There are two methods of sending a SCSI Pass Thru , determined by the setting of
bit 5 (the CDB_IN_DATA flag) of the Peripheral Command Message (PCM).
Method 1 supports SCSI commands up to 12 bytesin length. Method 2 islimited to
commands which are 10 bytes or lessin length, and is available for compatibility
with existing code.

Method 1

Set bit 5 of the PCM to 1. The PCM must always be solicited, since the SCS
Command Block (CDB) is contained in the data part of the message.

Solicited Peripheral Control Message for Method 1

PCM Control Portion

Byte Description

0 80H

1 Flags

2 Device Type
3 Unit Number

4-15 Reserved
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Where:
Flags

Chapter 3

Thistable describes the flag bits:

Name Bit
Reserved 0
Disconnect?! 1

Extended Cmnd 2

Request Sense 3

Extended Data 4
CDB In Data 5

Reserved 6-7

Notes:

Value
0

0

Meaning
Must be set to 0.

PCI server disables the SCSI
disconnect feature during the
command.

PCI server lets the SCSI target
disconnect during the
command.

Ignored.

PCI server issues a SCSI
Request Sense Disable
command if the passed-thru
SCSI command returns a SCSI
Check Condition status.

PCI server does not issue the
Request Sense command,
and the client has to issue the
Request Sense command with
a subsequent SCSI Pass Thru
request.

Ignored.
Must be set to 1.

Must be set to 0.

1 Generally, the Disconnect Flag (bit 1) is set to 1. When this flag is
cleared (0), data transfer is slower and data transfer length is

restricted.
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SCSI Pass Thru

PCM Data Portion
The data part of the PCM message has a header with the following structure:

Byte Description

0-1 Reserved

2-3 SCSI Command Length (6, 10, or 12 bytes)
4-7 Data In Length

8-15 Reserved

16-127 SCSI COMMAND (maximum of 12 bytes)
128-n  Data Out (optional)

Where:

SCSI Command Length
The length of the SCSI COMMAND that you want to send out onto
the SCSI bus— should be either 6, 10, or 12 bytes.

DatalnLength A 32-bit binary number indicating the number of bytesto be
received during the Data In phase.

SCSI Command The SCSI Command itself — limited to 12 bytes.

Data Out An optional field for any data that PCI should send out during the
Data Out phase.

When using Method 1, your application must always send the entire 128-byte header.
Along with it you can send:

e A DataOut phase (awrite). Thevalueinthe Datalnfieldis not used.

» A Dataln phase (aread), with the Data In Length field indicating the number of
bytes you expect PCI to receive during the SCS| Data In phase.

* Neither aData Out nor a Data In phase. Set the Data In Length field to zero.
Y ou cannot send a command that has both a Data Out and a Data In phase.

If you send more than 128 bytes in the Message Data phase, the PCI server assumes
that the data following the header isto be sent out to the SCSI bus during the SCSI
Data Out phase. If you send more than 128 bytes of data and you have a non-zero
value in the Data In Length field, the SCSI Data Out phase will take precedence
because PCI assumes that this SCSI command has a Data Out phase but no SCSI
Data In phase.
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Unsolicited Peripheral Status Message

Byte
0

1

2

3

4-7
8-11
12
13-15
16-19

Description

80H

Status

Device Type

Unit Number

Device Error Address
Actual Count
Number of Retries
Device-specific Error
Reserved

Solicited Peripheral Status Message
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Byte
0

1

2

3

4-7
8-11
12
13-15

Description

80H

Status

Device Type

Unit Number

Device Error Address
Actual Count
Number of Retries
Device-specific Error
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Method 2

This method is compatible with existing applications. Set bit 5 of the PCM to 0,

then:

For Data Out phase (awrite)
Send a solicited PCM with the Data Length field set to 0. The server assumes
the data length to be the Data L ength shown in the Buffer Request message. The

PSM will be unsolicited.

For Data In phase (aread)
Send an unsolicited PCM, specifying the Data Length fields. The PSM will be
solicited.

Unsolicited Peripheral Command Message for Method 2

PCM Control Portion

Byte

15
16-17
18-19

Description

80H

Flags

Device Type

Unit Number

Data Length (low)
SCSI Command (0)
SCSI Command (1)
SCSI Command (2)
SCSI Command (3)
SCSI Command (4)
SCSI Command (5)
SCSI Command (6)
SCSI Command (7)
SCSI Command (8)
SCSI Command (9)
Data Length (high)
Reserved

Definitions are the same as for the Solicited PCM on the next page.

PCI Server Reference
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SCSI Pass Thru

Solicited Peripheral Command Message for Method 2

Byte Description

0 80H

1 Flags

2 Device Type

3 Unit Number

4-5 Data Length (low)

6 SCSI Command (0)

7 SCSI Command (1)

8 SCSI Command (2)

9 SCSI Command (3)

10 SCSI Command (4)

11 SCSI Command (5)

12 SCSI Command (6)

13 SCSI Command (7)

14 SCSI Command (8)

15 SCSI Command (9)

Where:

Flags Thistable describes the flag bits:
Name Bit Value
Reserved 0 0
Disconnect? 1 0

1
Extended Cmnd 2 0
1
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Meaning
Must be set to 0.

PCI server disables the SCSI
disconnect feature during the
command.

PCI server lets the SCSI target
disconnect during the
command.

The SCSI command is a six-
byte command, and only the
first 6 bytes of the SCSI
command are used.

The SCSI command is an
extended command; that is, all
10 bytes of the SCSI
Command field are valid.
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SCSI Pass Thru

Request Sense 3 0 PCI server issues a SCSI
Request Sense Disable
command if the passed-thru
SCSI command returns a SCSI
Check Condition status.

1 PCI server does not issue the
Request Sense command,
and the client has to issue the
Request Sense command with
a subsequent SCSI Pass Thru
request.

Extended Data 4 Relevant only if a Data In

phase is expected.

0 PCI server expects the Data In
phase to have a length of Data
Length (low) bytes (see the
Data Length parameter).

1 PCI server expects the Data In
phase to have a length of
([Data Length (high ) x 64K] +
Data Length (low)) bytes (see
the Data Length parameter).
The byte order is: Data Length
(high) followed by Data Length

(low):

Byte Description

17 Most significant byte?

16 2nd MSB?

5 3rd MSB

4 Least significant byte
Reserved 5-7 0 Must be set to 0.

Notes:

1 Generally, the Disconnect Flag (bit 1) is set to 1. When this flag is
cleared (0), data transfer is slower and data transfer length is
restricted.

2  Bits 17 and 16 are for the unsolicited message only.
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Data L ength A 32-bit binary number indicating the number of bytesto be
transferred during the Data In or Data Out phase.

Thisfield isrelevant only if the SCSI Pass Thru command isin an
unsolicited message. To indicate a Data Out phase, send a solicited
PCM. The Data Length must be even.

This table shows the meanings of the Data L ength byte and the
extended data flag:

Data Extended
Length Data Flag Meaning
0 Don't care No data phase is expected
(use this for a solicited PCM).
Not zero 0 A data phase of this length is
expected (less than 64K).
1 A data phase of more than

64K-1 is expected. (This
means the client should use
the information in the Data
Length (high) field.)

SCSI Command The actual SCSI command bytes that are sent on the SCSI bus
during the Command phase. The server uses only the first 6 bytes
if the Extended Command flag isO.

Reserved These 4 bytes are present only in the case of an unsolicited
message. They must be set to O.

Peripheral Status Messages

Both the solicited and unsolicited Peripheral Status Messages are the same as for
Method 1.
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Seek Beginning of Tape

Seek Beginning of Tape
Rewinds tape.

This command rewinds the tape to the beginning of tape marker. This command
does not apply to hard or flexible disk drives.

Unsolicited Peripheral Command Message

Byte Description

0 2AH

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 2AH

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Reserved

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved

PCI Server Reference Chapter 3 111



Seek End of Tape

Seek End of Data

Moves tape to end of data (EOD) filemark.

This command searches for the end of data and positions the tape at the end of data
filemark. Thisallows the server to append data to data that already exists; the server
leaves the EOD filemark at the end of the new data. This command does not apply to
hard or flexible disk drives.

Unsolicited Peripheral Command Message

Byte Description

0 2BH

1 Reserved

2 Device Type
3 Unit Number

4-19 Reserved

Unsolicited Peripheral Status Message

Byte Description

0 2BH

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Reserved

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved
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Seek Filemark

Seek Filemark

Moves the tape forward.

This command advances the tape a specified number of filemarks or until end-of-
mediais reached, whichever occursfirst. It positions the tape just after the specified
filemark.

This command does not apply to hard or flexible disk drives.

Unsolicited Peripheral Command Message

Byte Description

0 27H

1 Reserved

2 Device Type

3 Unit Number

4-7 Reserved

8-11 Count

12-19 Reserved

Where:

Count Number of filemarks the tape device will seek. A count of Ois

valid, but performs no operation.
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Seek Filemark

Unsolicited Peripheral Status Message

Byte Description

0 27H

1 Status

2 Device Type

3 Unit Number

4-7 Reserved

8-11 Actual Count

12 Number of Retries

13-15 Device-specific Error
16-19 Reserved

Where:

Actual Count Number of filemarks the tape was moved.
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Set Reset Blocking Time

Set Reset Blocking Time
Tells the server how long to wait before accepting commands after a reset.

For agiven period of time after a SCSI reset, the PCI server returns all commands
that require access to the SCSI bus. The server putsthe 1/0 Interface Reset status
code in the reply message. By using this command, the client sets this time period,
which is called the reset blocking time.

Unsolicited Peripheral Command Message

Byte Description

0 92H

1 Reserved

2 Device Type
3 Unit Number

4-5 Delay Time
6-19 Reserved

Where:
Delay Time Each O1H increment is 10 ms. OFFFFH isan infinite delay.

Unsolicited Peripheral Status Message

Byte Description

0 91H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Set Statistics

Set Statistics

Modifies the statistics counters.

The client can send this implementation-specific command to the server to change the
statistics counters kept by the controller board. This message is useful if the client
needs to reset some (but not all) of the statistics counters.

To reset certain countersto zero, first use the Get Statistics command to get a buffer
containing the current values. Then, use the Set Statistics command to put zerosin
the chosen value fields in the buffer and send the buffer back to the server.

A client can issue a Set Statistics command to the server at any time, except when
the unit isreserved by another client.

Solicited Peripheral Command Message

PCM Control Portion

Byte Description

0 82H

1 Reserved

2 Device Type
3 Unit Number

4-15 Reserved

PCM Data Portion
The data portion of the request includes statistics for all the devices on the SCSI bus,
followed by statistics for the specified unit. Seethe Get Statistics command for the
format of the data

Unsolicited Peripheral Status Message

Byte Description

0 82H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Set Target Mode Options
Allocate control and data buffers.

For target mode, the client that will receive data sends this command to its server. If
the client does not know its server'starget ID, it can use the Get SCSI | D command.
The client can read the current options with the Get Target M ode Options
command.

|:| Note

For clients that use target mode, the applications programs that
communicate with each other must use the same SCSI target ID for
the target server. Because there are eight LUNSs available, the
target server can handle up to eight different applications programs.

Unsolicited Peripheral Command Message

Byte Description

0 99H

1 Reserved

2 Device Type

3 Unit Number

4-5 Reserved

6-7 Number of Control Buffers

8-9 Number of Data Buffers

10-11 Data Buffer Size

12-13 Maximum Control Buffers Per Init
14-19 Reserved

Where:
Device Type Must be 80H.

Unit Number The client can calcul ate the unit number as:
[(LUN x 8) + SCSI target ID].

Number of Control Buffers
Number of control buffers that the PCI server allocates for this
target mode logical unit.

Number of Data Buffers
Number of data buffersthat the PCI server allocates for this target
mode logical unit.
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Data Buffer Size
Size of each data buffer that the PCI server allocates for this target

mode logical unit.

Max Ctrl Bufs Per Init
Maximum number of control buffersthe PCI Server allocates for
any singleinitiator. This number must be at least 2.
Unsolicited Peripheral Status Message

Byte Description

0 99H

1 Status

2 Device Type
3 Unit Number
4-19 Reserved
Where:

Device Type Must contain 80H.
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Set Unit Characteristics

Describes the physical characteristics of a unit to the server.
This command tells the server about the physical characteristics of a unit.

Before the client may send any PCI data transfer commands to a unit, it must first
send a Set Unit Characteristics command followed by a Set Unit Options
command. After any client issuesthe first Set Unit Characteristics command to a
unit, a subsegquent Set Unit Char acteristics command has no effect unless the Force
Mode flag is set. The force Mode flag causes the command to take effect
unconditionally. If the Force Mode flag is not set, the reply includes a Device
Already Initialized status code.

|:| Note

For hard disk drives, the server does not issue a SCSI M ode Select
command.

For flexible disk drives, the server issues SCSI M ode Sense and
M ode Select commands.

For tape drives, the server issues a SCSI M ode Sense command. If
the block size set on the drive does not match the block size
reguested by the client, the server also issues a SCSI M ode Select
command to set the tape drive to the new block size.

Solicited Peripheral Command Message

PCM Control Portion

Byte Description
0 10H

1 Reserved

2 Device Type
3 Unit Number
4 Flags

5-15 Reserved
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Where:
Flags Thistable describes the flag bits:
Name Bit Value Meaning
Force Mode 0 0 Disabled
1 Enabled
Reserved 1-7 0 Reserved

PCM Data Portion (Hard and Flexible Disks)

This section shows the data for direct access devices, which are hard and flexible disk
drives. (Device Types: 1 = hard disk drive; 2 = flexible disk drive.)

Byte Description
0-3 Number of Cylinders
4-5 Number of Surfaces

6-7 Sector/Track
8-9 Bytes/Sector

10-11  Flexible Disk Format!
12-15 RWC Cylinder

16-19 WPC Cylinder

20-21  Step Rate!

22-23  Alternate Sector/Zone 2
24-25  Alternate Tracks/Zone ?
26-27  Alternate Track/Volume?
28-31  Tracks/Zone?

32-33  Track Skew?

34-35 Cylinder Skew?

36-37 Interleave

38 Pin 21

39 Pin 341

40-255 Reserved

Notes:

1 Fields that apply only to flexible disks:
Flexible Disk Format
Step Rate

Fields that apply only to hard disks:
Alternate Sector/Zone
Alternate Tracks/Zone
Alternate Tracks/Volume

Tracks/Zone
Track Skew
Cylinder Skew
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Where:

Number of Cylinders
Total number of cylinders on the unit including alternatives.

Number of Surfaces
Number of data recording surfaces on the unit.

Sectors/Track  Total number of sectors per track including alternates.
Bytes/Sector Number of data bytes per sector.

Flexible Disk Format
This table describes bits 0-7 of this 16-bit field:

Name Bit Value Meaning
Transfer Rate!  0-1 00 125 Kbits/second
01 250 Kbits/second
10 300 Kbits/second
11 500 Kbits/second
Step Pulses? 2-3 00 1 step pulse per cylinder
(normal usage)
01 2 step pulses per cylinder
10 3 step pulses per cylinder
11 4 step pulses per cylinder
True Ready 4 0 Server must not rely on Ready

signal from drive to assume
drive readiness.

1 Drive provides a true Ready
signal which the server uses to
sense drive readiness.

Reserved 5-7 0 Reserved.

Notes:

1 The transfer rate depends on the recording density and encoding
method.

2 Non-zero values for step pulses can be used to access a flexible disk
formatted on a drive with a lower tpi (tracks per inch) value; for
example, a value of 01 allows a 96 tpi drive to access a flexible disk
formatted on 48 tpi drive.
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RWC Cylinder
WPC Cylinder
Step Rate
Tracks/Zone

This table describes bits 8-15 of the flexible disk format. These

bits define the media type:

Value
(Bits
8-15)
OOH
01H
02H
03H
04H
O5H
06H
07H
08H
09H
OA-FFH

Starting cylinder number for reduce write current

Disk
Diameter
Reserved
g

g

g

g

5.25"
5.25"
5.25"
5.25"

3.5"
Reserved

Bit
Density
(bits/
radian)

6631
6631
13262
13262
3979
7958
7958
13262
7958

Track
Density

48 tpi
48 tpi
48 tpi
48 tpi
48 tpi
48 tpi
96 tpi
96 tpi
135 tpi

Number
of Sides

Starting cylinder number for write precompensation

Drive step rate expressed in units of 0.1 microseconds

Size of defect handling zones created on the unit when it is
formatted. Except possibly for the last zone, al zones on the
device are the same size. If thisfieldisset to 0., asingle zone
spans the whole unit.

Alternate Sector/Zone
Number of sectors per zone that will be reserved, when the unit is

formatted, to replace defective sectorsin that zone.

Alternate Tracks/Zone
Number of tracks per zone that will be reserved, when the unit is

formatted, to replace defective tracksin that zone.

Alternate Tracks/Volume
Number of tracks reserved to replace defective tracks on the unit.

This parameter is only significant if zone-based defect handling is
not supported.

Track Skew

Chapter 3

Number of sectors between the last data sector of one track and the
first data sector on the next sequential track of the same cylinder.
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Cylinder Skew  Number of sectors between the last data sector of one cylinder and
the first data sector on the next sequential cylinder.

Interleave Interleave factor used by the server to format the tracks of the unit.
Value Meaning
0 Default interleave.
1 Consecutive data sectors are placed in

consecutive physical order.

Pin2 Defines the use of pin 2 of the flexible disk drive interface.
Different models of drives use this pin differently. The controller
reads this byte to find out how to use pin 2.

Bit Value Meaning
0-2 Function
000 Open
001 Ready
010 Disk changed
011 Speed

100 Density
101- Reserved

111
3 0 Active-low polarity
1 Active-high polarity
4-6 0 Reserved
7 Indicates if the field is valid or not.
0 Use the default (compatible with
previous versions of the PCI server).
1 Use the other bits.
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This table shows the valid values of the Pin 2 field:

Value Meaning

O00H Use the default (speed/active low)
80H Open/active low

88H Open/active high

81H Ready/active low

89H Ready/active high

82H Disk changed/active low
8AH Disk changed/active high
83H Speed/active low

8BH Speed/active high

85H Density/active low

8CH Density/active high

Pin 34 Defines the use of pin 34 of the flexible disk drive interface.
Different models of drives use this pin differently.
Bit Value Meaning
0-2 Function
000 Open
001 Ready

010 Disk changed
011- Reserved

111
3 0 Active-low polarity
1 Active-high polarity
4-6 0 Reserved
7 Indicates if the field is valid or not.
0 Use the default, which is ready/active low
(compatible with previous versions of the
PCI server).
1 Use the other bits.

This table shows the valid values for the Pin 34 field:

Value Meaning

O0OH Use the default (ready/active low)
80H Open/active low

88H Open/active high

81H Ready/active low

89H Ready/active high

82H Disk changed/active low

8AH Disk changed/active high
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PSM Data Portion (Tape Drives)

This section shows the data for tape drives (Device Type = 3):

Byte Description
0-1 Bytes/Block
2-255 Reserved

Where:
Bytes/Block
Number of data bytes per tape block.
Unsolicited Peripheral Status Message

Byte Description

0 10H

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Reserved

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved
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Set Unit Options

126

Chooses operational modes for a unit.

With this command, the client sets a variety of operational modes for a unit,
including number of retries, cache buffer size, command ordering, and read-ahead.

The client must send a Set Unit Char acteristics before it sends a Set Unit Options
command. The client must send both these commands to a unit, and they must
complete successfully, before the client can send any data transfer commands to the
unit.

If the client issues a subsequent Set Unit Char acteristics command to the same unit,
it should also issue another Set Unit Options command.

After thefirst Set Unit Options command to a unit, subsequent Set Unit Options
commands have no effect unless the Force Mode flag is set. The Force Mode flag
causes the command to take effect unconditionally. If the Force Mode flag is not set,
the server replies with a Device Already Initialized status code.

|:| Note
For hard disk drives, the default buffers size isthe total available
buffer split equally among the hard disk drives that are present.
The default read-ahead is the track size minus any alternates
assigned per track.

For flexible disk drives, the server always allocates one buffer the
same size asatrack. This size cannot be changed.

For tape drives, the server always allocates one 63K buffer unless
the client requests the default minimum. For the default minimum,
the server allocates one 1K buffer.

The maximum read-ahead is 63K.
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Unsolicited Peripheral Command Message

©CoOo~NOoO O WNELO®
<
—
@
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o

11-19
Where:
Flags

Mode

Description

06H

Reserved

Device Type

Unit Number
Flags

Mode

Reserved

Number of Retries
Command Ordering
Cache Buffer Size
Read Ahead
Reserved

Thistable describes the flag bits:

Name Bit Value Meaning

Force Mode 0 0 Disabled
1 Enabled

Reserved 1-7 0 Reserved

If the Force Mode flag is set (1), the client can overwrite the
settings of aprevious Set Unit Options.

This table describes the mode bits:

Name Bit Value Meaning
Address Mode 0O 0 Logical addressing
1 Address Mode not used
Cache Mode 1 0 Disabled
1 Enabled
Command 2 0 Disabled?
Ordering Mode? 1 Enabled?
Reserved 3-7 0 Reserved
Notes:

1 Command Ordering Mode does the scheduling for requests that aren't

satisfied by the cache and need to go to the disk.
Strictly first-come-first-served.
Queuing order not guaranteed.

2
3
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Number of Retries

The server ignores this field.

Command Ordering

This table describes the command ordering bits:

Name Bit Value Meaning

Read/Write 0-1 00 Equal priority

Relative Priority 01 Reads before writes (default)
10 Writes before reads
11 Use the default?

Seek Ordering  2-5 OOH First come first served
Algorithm? 01H Shortest seek time first

02H Elevator (default)

03H CSCAN

04-0EH Reserved

OFH Use the default?
Reserved 6-7 0 Reserved

Notes:
1 Only valid if Command Ordering Mode is enabled in the Mode byte.
2 This value allows the default to change dynamically.

The Read/Write Relative Priority takes precedence over the Seek
Ordering Algorithm for al queued commands. All reads arein one
gueue, writes are in another queue, and each queue is ordered by
the Seek Ordering Algorithm.

Cache Buffer Size

Read Ahead

Chapter 3

This table describes the Cache Buffer Size field:

Value Meaning

O00OH Default minimum.

01H-64H Percentage of total cache memory to allocate to
this unit (64H = 100%).

65H-FEH Reserved.

FFH Default size.

This table describes the Read Ahead field:

Value Meaning

O0OH Invalid value.

01H-FEH Minimum number of blocks read by server in any
read operation.

FFH Server selects default size.
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Unsolicited Peripheral Status Message

Byte Description

0 06H

1 Status

2 Device Type
3 Unit Number

4-19 Reserved
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Start Unit

Asks the server to spin up the unit.

This command does not apply to tape drives.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Description
OFH
Reserved
Device Type
Unit Number
Reserved

Unsolicited Peripheral Status Message

Byte

Description

OFH

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved
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Stop Unit

Stop Unit

Asks the server to stop (spin down) the unit.

This command does not apply to tape devices.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Description
OEH
Reserved
Device Type
Unit Number
Reserved

Unsolicited Peripheral Status Message

Byte

Description

OEH

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved
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Synchronous Negotiation Control
Sets up and asks about synchronized transfers.

This command allows the server to control some synchronous negotiation parameters
and to ask for the state of synchronous negotiation on adevice. For more information
about these parameters, see the manual for your drive.

A CAUTION
Some devices require the Disconnect bit to be set at all times, so
the PCI server provides this. However, the server assumes that the
device will not actually disconnect because there is no need for it to
do so. If the device disconnects, the server will probably hang.

See also: To do an immediate synchronous negotiation, see the procedurein
Chapter 4.
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Unsolicited Peripheral Command Message

Byte Descriptions

0 84H
1 Reserved
2 Device Type
3 Unit Number
4 Subfunction Code
5-15 Reserved
Where:
Subfunction Code
Value
0
1
2
3
4
5
6-255

PCI Server Reference

Meaning
Reserved.

Set Disconnect bit in the Identify message. (This sets the
Disconnect bit only in the Identify message used during
synchronous negotiation.)

Don't set Disconnect bit in the Identify message (default).

Clear the synchronous state information. (This sets the
Need to Negotiate flag and sets all the synchronous state
values to their defaults. Synchronous negotiation will
occur during the next initialization or the next access to
the device.)

Return the synchronous state information. (The PSM
returns the state information in fields 4 through 8. The
information shows whether the current accesses are
synchronous or asynchronous and whether PCI will do
synchronous negotiation on its next initialization, read, or
write.)

Do synchronous negotiation. (Synchronous negotiation
will occur only if the Need to Negotiate field is 01H.)

Reserved.
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Unsolicited Peripheral Status Message

©CoOo~NOoO O WNRELO®
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Description

84H

Status

Device Type

Unit Number

Need to Negotiate Flag
Synchronous Flag
Request/Acknowledge Offset
Transfer Period

Do Disconnect
Reserved

Note
Fields 4 through 8 are valid only if the PCM set the subfunction
code to 4.

Where:
Need to Negotiate Flag
Value Meaning
O0OH Server will not try synchronous negotiation.
01H Server will try synchronous negotiation:
*  The next time the device is initialized
e On the next read or write to the device
*  When the server receives a Synchronous
Negotiation Control command with function code 5,
“do synchronous negotiation”
Synchronous Flag

Value Meaning
OOH Data is transferred asynchronously.
01H Data is transferred synchronously.
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Request/A cknowledge Offset
Maximum number of REQ pulses that may be outstanding before
the driver receives the corresponding ACK pulse.

If the number of REQ pulses exceeds the number of ACK pulses
by the Request/Acknowledge Offset, the drive does not assert REQ
until the next ACK pulseisreceived. Successful completion of the
data phase requires that the REQ and ACK pulses be equal.

Transfer Period
Minimum time between the leading edge of a REQ pulse and the
corresponding ACK pulse.

Thisvalueis: (Transfer Period returned) x 4 ns.
Do Disconnect Flag

Value Meaning
O00H Disconnect bit will not be set in the Identify message
during synchronous negotiation.

01H Disconnect bit will be set in the Identify message during
synchronous negotiation.
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Test I/O

Tests aunit for device ready status.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Description
24H
Reserved
Device Type
Unit Number
Reserved

Unsolicited Peripheral Status Message

Byte

Description

24H

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved
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Unit Attention Notification

Notifies the client that a device needs attention.

Clients can request this service by sending a Request Unit Attention Notification
command to the server. Once a client receives aUnit Attention Notification
message, it must send another Request Unit Attention Notification command to the
server to continue the service.

The message is the second reply sent to any client that sent the Request Unit
Attention Notification command. Thefirst reply acknowledges that the server
received the request. Thisreply isthe actual notice of a unit attention condition.

|:| Notes
The server sends this notice when it detects a transition of the
Ready signal to Not Ready. To be able to detect the transition, the
server polls only those flexible disk and tape drives that were
Ready the last time it checked; it polls them every 250 ms. If a
drive moves from the Not Ready to the Ready state, the server
finds out when it receives the next command for that unit.

Up to 21 clients can Request Unit Attention on asingle drive.

Unsolicited Peripheral Status Message

Byte Description

0 2FH

1 Status

2 Device Type

3 Unit Number

4-19 Reserved

Where:

Status Set to O0H.

Device Type Logical device code for the unit that needs attention.
Unit Number Number of the unit that needs attention.
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Unload

Rewinds a tape.

This command does not apply to hard or flexible disk drives.

Unsolicited Peripheral Command Message

Byte
0
1
2
3
4-19

Description
25H
Reserved
Device Type
Unit Number
Reserved

Unsolicited Peripheral Status Message

Byte

Description

25H

Status

Device Type

Unit Number

Device Error Address
Reserved

Number of Retries
Device-specific Error
Reserved
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Write Data

Transfers data from client to device.

This command transfers a block of data from the client's memory to the specified
device. If therequest isfragmented and an error is found after the server receives
some data fragments, the server may stop the request phase of the transaction
prematurely, as allowed by the Multibus |1 transport protocoal.

Solicited Peripheral Command Message

PCM Control Portion

Byte Description

0 14H

1 Reserved

2 Device Type
3 Unit Number

4-7 Device Address
8-11 Byte Count
12-15 Reserved

Where:

Byte Count Number of bytes to be transferred from the client to the requested
device. This count must be a multiple of the device block size.
Thelength field in the buffer request should match this number.

PCM Data Portion

The data portion is the data that the client wants to write to the device.
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Unsolicited Peripheral Status Message

Byte Description

0 14H

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Actual Byte Count

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved
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Write Data Direct

Transfers ablock of data from host memory to a device.

Used when the client and server are on the same board, this command causes the
server to write directly to the device from a buffer defined by the client on the board.

Unsolicited Peripheral Command Message

Byte Description

0 15H

1 Reserved

2 Device Type
3 Unit Number

4-7 Device Address
8-11 Byte Count
12-15 Physical Address
16-19 Reserved

Where:
Device Type Must be 01H (hard disk drive).

Device Address This addressis either the starting cylinder, head, and sector or the
logical block number. Thisfield isnot used for tapes.

Byte Count Number of bytes to be transferred from system memory to the
requested device. Thisvalue must be a multiple of device block
size.

Physical Address Physical address of the buffer that contains the data (the address
must be even.)
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Unsolicited Peripheral Status Message

Byte Description

0 15H

1 Status

2 Device Type
3 Unit Number

4-7 Device Error Address
8-11 Actual Byte Count

12 Number of Retries
13-15 Device-specific Error
16-19 Reserved
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Write Filemark

Writes a filemark on the page.

This command writes one or more filemarks on the tape at the current tape position.

It does not rewind the tape, but positions the tape just after the filemark so that

additional data can be written to the tape. This command does not apply to hard or
flexible disk drives.

Unsolicited Peripheral Command Message

Byte
0

1

2

3

4-7
8-11
12-19

Where:

Count

Description
28H
Reserved
Device Type
Unit Number
Reserved
Count
Reserved

Number of filemarks to be written.

Unsolicited Peripheral Status Message

Byte
0

1

2

3

4-7
8-11
12
13-15
16-19

Description

28H

Status

Device Type

Unit Number
Reserved

Actual Count
Number of Retries
Device-specific Error
Reserved
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Using the PCI Server

This chapter gives the procedures for using the PClI commands. This chapter
includes:

e Finding the PCI serversin the system

*  Preparing to send commands

e Changing the parameters for a unit

» Reading ablock of datafrom a unit

e Writing ablock of datato a unit

»  Subscribing to an announcement service

e Using Target Mode

»  Doing immediate synchronous negotiation
e Sending messagesintheiRMX 111 OS

Finding the PCI Servers in the System

A peripheral controller board can contain more than one PCI server. Thefirst server
listens at the Multibus 11 transport port ID 520H (which is different from an 1/O port
address).

To find out how many PCI servers are in the system and what their port IDs are, you
can use this procedure:

1. Useone of two methodsto find all potential sitesfor PCl servers:

. Scan interconnect space for the appropriate board I Ds, and send the
Locate PCI Server command to port D 520H at each peripheral
controller (such as the 386/258 board) in the system.

. Broadcast the L ocate PCI Server command.

Broadcasting is the more efficient method. If you get areply from either
method, it means that at least one PCI server is present at that site.

2. Sendthe Get Server Information command to port ID 520H with the
Command field set to 00H.

The server at 520H returns the number of the PCl servers on the board.
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3. Sendthe Get Server Information command to port ID 520H. Set the
Command field to 01H, and set the Argument 1 field to the number of the server
you want to know about. The first instance of the server is 0, and the second
instanceis 1.

The server returns the port ID of the server that you asked about. For example, if
the board has two servers, the first instance uses port D 520H, and the second
instance uses a different port ID.

See also: Chapter 3 for a description of the Get Server |nformation
command bits

Example

The single-ended SCSI 386/258S peripheral controller supports one SCSI bus and
runs one PCI server. The dual version of the board, the 386/258D, supports both a
single-ended SCSI bus and a differential SCSI bus and runs two servers. Both
servers have the same host ID but listen at different port IDs. These two servers
operate independently and have different SCSI target IDs.

Figure 4-1 shows an example system that includes at least two CPU boards and two
386/258 boards. The CPU boards running the operating systems contain only the PCI
driver, not the PCI server. The PCI server on the 386/258S listens at port ID 520H.

On the dual board, the PCI server for the single-ended interface listens at port D
520H. By sending a Get Server Information command to this port, you can get the
port ID of the PCI server that controls the differential interface. Even if thesingle-
ended interface is not connected to any devices and only the differentia interfaceis
used, the single-ended PCI server always runs.

Peripheral Peripheral
controller controller
CPU board CPU board (386/258S) (386/258D)

iRMXT O.S. UNIX O.S. $
PCI device PCI device cee
driver driver

I
<: Multibus Il PSB

Figure4-1. Example System

OM02094
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Preparing to Send Commands

Before the client may read or write to a unit, it must initialize the unit:

1

Useasend_sol_RSVP call with apointer to the Set Unit Characteristics PCM
and a pointer to the data.

Asshown in Figure 4-2, this solicited message starts with a buffer request that is
first rgjected because the PCl server uses fragmentation mode.

When the server grants the buffer, the MPC driver sendsthe data. After the data
transfer, the server sets the characteristics and returns the status in a Set Unit
Characteristics PSM.

Check the Status field in the PSM. If it is 00H, Command Completed, continue
with the next step. If the statusis not 00H, a problem exists that needs to be
corrected.

See also: Appendix B lists the PSM status codes

Use asend_unsol_RSVP with a pointer to the Set Unit Options PCM (see
Figure 4-3). The server returnsthe statusin a Set Unit Options PSM.

Check the status field in the PSM. If it is 00H, Command Completed, the client
may now send any combination of commands. If the statusis not 00H, thereisa
problem that needs to be corrected.
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Client Server
PCI driver Transport
& MPC
Set Unit Characteristics PCM
send _soI_RSVP\ Buffer Request N
Buffer Reject
<
Send Next Fragment
<
Next Fragment Buffer Request
Buffer Grant
pa
Data
7
Last Data N
Server sets the
characteristics.
Set Unit Characteristics PSM
P General Interrupt

Chapter 4

Figure4-2. Set Unit Characteristics

‘OM02095
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Changing the Parameters for a Unit
To change the parameters for a unit after the first Set Unit Options PCM for a drive:

1. Useasend_unsol_RSVP cal with apointer to the Set Unit Options PCM. The
Force Mode bit in the PCM must be set to cause the parameters to change.

2. Check the Status field in the PSM. If the status is not 00H, a problem exists that
needs to be corrected.

See also: Appendix B lists the status codes

|:| Note

This change affects the operation of the unit for al clients that
accessit. However, the client does not need to guarantee that all
clients are quiescent before sending the message.

Client Server

PCI driver Transport
& MPC

Set Unit Options PCM
send _unsol_RSVP General Interrupt
7

Server sets
the options.

Set Unit Options PSM

General Interrupt

OMO02096

Figure4-3. Set Unit Options
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Reading a Block of Data from a Unit
Toread ablock of data from a unit:
1. Useasend_unsol_RSVP cal with a pointer to the Read Data PCM.
The server reads the data from the device and then requests a buffer. After the
client grants the buffer, the server sends the block of data. See Figure 4-4.

Client Server

PCI driver Transport
& MPC

Read Data PCM
send 7unsoI7RSVP\ General Interrupt

Server gets data
from SCSI device.

Read Data PSM
Buffer Request

L Buffer Grant

Data

Last Data

OM02097

Figure4-4. Read Data
The server may use afragmented reply.

If the server runsinto aread error, it may send an unsolicited (general interrupt)
message as the reply.
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Writing a Block of Data to a Unit

Thislist and Figure 4-5 show how to write a block of data:

1. Useasend_sol_RSVP call with apointer to the Write Data PCM and a pointer
to the data.

Multibus |1 transport code automatically handles the buffer request, buffer reject,
and next fragment messages. It also automatically sends the data after the buffer
isset up.

The server sends the statusin aWrite Data PSM.

2. Check the Status field in the PSM. If the statusis not O0H, a problem exists that
needs to be corrected.

See also: Appendix B lists the status codes

Client | Server

PClI driver Transport
& MPC

Write Data PCM

send _sol_RSVP N Buffer Request N

A

Buffer Reject

Send Next Fragment

Next Fragment Buffer Request

Data

| Buffer Grant |

Last Data

rd

Server writes data
to the SCSI device.

Write Data PSM
General Interrupt

OM02098

Figure4-5. Write Data
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Subscribing to an Announcement Service

The PCI server can send a notice to the clients when one of these events occurs:

When the SCSI busis reset.
When a unit needs attention, such as when the flexible disk or cartridge tape door
is open.

The server sends the notice to the client only if the client asked for the service by
using one of these commands. Request Reset Notification, or Request Unit
Attention Notification.

Although this section describes how to use Request Unit Attention Notification, the
client uses the same procedure for the Request Reset Notification command.

To ask the PCI server to send notice when a unit needs attention:

1

152

Use asend_unsol_RSVP call with a pointer to the Request Unit Attention
Notification PCM. (See Figure 4-6.)

The OS and the MPC driver use the information from the send_unsol_RSVP
command to prepare and send the Request Unit Attention Notification
command to the server.

Under normal circumstances, the server replies that it received the request.
Check the Statusfield in the PSM.

If the statusis not OOH, a problem exists that needs to be corrected.

See also: Appendix B lists the status codes

The client should be prepared to receive a Unit Attention Notification from the
server. The server will send it when a device needs attention.

Notes
Multiple hosts may issue this request for the same unit.

After receiving unit attention notice, the client must subscribe
again.

To cancel the subscription, the client sends the same command
with O for the Port ID.
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Client Server

PCI driver Transport

&MPC Request Unit Attention

Notification PCM

send _unsol_RSVP General Interrupt
7

Server sets up
Request Unit Attention the service.
Notification PSM

General Interrupt

Unit Attention
Notification PSM
‘ General Interrupt

‘OM02099

Figure 4-6. Unit Attention Notification
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Using Target Mode

To use target mode, both the sender and the receiver are clients and they must send
commands to their servers (see Figure 4-7). For this example, the sender isa PCl
client, C1, that is sending data to another PCI client, C2.

Client C1 sends commands and data to its server, S1. Sl istheinitiator and sends the
datato the target server, S2. S2 automatically picks up the data, and client C2
retrieves the data from S2.

Sending Side Receiving Side
| |
\ \

< SCsl bus >
SCsI Send
Initiator command with data Target

C1 S1 S2 c2

Il Il I I

SCsl Pass Thru Get Send Data
command with command
data
Data
< Multibus Il PSB > < Multibus Il PSB >

‘OM02100

Figure4-7. To Transfer Data, Both the Sending and Receiving Clients Must Use
Commands
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Role of the Sender
Client C1 must do the following (see Figures 4-8 and 4-9):

1. If the PCI server's buffer is not large enough, use a Set Unit Options command
to increase it.

2. Embed aSCS| Send command in the PCI command called SCSI Pass Thru.
a. Set the Disconnect bit in the Flags field of the SCSI Pass Thru message.
b. Setthe Device Type to the pass-thru type, 80H.
c. Setthe Unit Number for the SCSI target ID and the LUN of the target.

3. Sendthe SCSI Pass Thru PCM to the server S1. The PCM must be in a buffer
reguest, which is a solicited message.

S1 then puts the SCSI Send command and the data on the SCSI bus, and S2

picks up the data.
Buffer
Request
message
SCSI Pass Thru
command
SCSI Send
command >
Ny, | Ny,
7 7

OMO02101

Figure 4-8. Client C2 Neststhe SCSI Command in a Buffer Request
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Client Server
PClI driver Transport
& MPC
SCSI Pass Thru PCM
send _sol_RSVP Buffer Request

>

Buffer Reject

Server sends data
over the SCSI bus.

SCSI Pass Thru PSM

General Interrupt

x
| Send Next Fragment |
P4
| Next Fragment Buffer Request |
| Buffer Grant |
pa
Y
| Data |
‘ Last Data ‘

OM02102

Figure4-9. Sender's SCSI Pass Thru Message

156 Chapter 4 Using the PCI Server



Role of the Receiver

Client C2 must do the following to retrieve the data from server S2. For target mode,
C2 does not initialize the driver with the Set Unit Options and Set Unit
Characteristics commands. See Figure 4-10.

1. If the buffers on the server are not large enough, enlarge them by using the Set
Target Mode Options command.

2. If theclient does not know the ID of its server, use the Get SCSI |D command.

The SCSI ID for target mode is the same ID the PCI server uses on the SCSI bus
whenitisan initiator.

The sending and receiving clients must be programmed to use the same LUN.

Because there are eight logical unit numbers, the server can handle eight pairs of
client programs.

3. Prepare aGet Send Data command.

a.  Setthe Device Typeto 80H (pass thru).

b. UseaUnit Number constructed from the target ID of the periphera

controller that the Server S2 controls and the LUN that the client wants to
contact: [(LUN x 8) + SCS| target ID].

Client

PCI driver Transport
& MPC

send _unsol_RSVP
Ny

Get Send Data PCM

General Interrupt

Server

Sy

Get Send Data PSM
Buffer Request

Wait until data
is available.

Buffer Grant

Data

A

Last Data

OM02103

Figure 4-10. Receiver's Get Send Data Command
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Buffers for Target Mode

The PCI server maintains a pool of data and control buffers for each logical unit.
When the server receives a SCSI Send command, it uses data buffers to receive the
data and a control buffer to maintain state information about the transaction.

The receiving client should set up the number and size of control and data buffers on
its server with the Set Target M ode Options command. The client can find out
what isavailable for alogical unit by first sending the Get Target Mode Options
command.
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Data Buffers

The client should make the data buffer space aslarge asis practical. The data space
may be one or more large buffers, or alarger number of smaller buffers.

Control Buffers

The PCI server takes different actions depending on the control buffers and the
permission to disconnect from the SCSI bus:

No control buffer or not enough control buffers
If the server does not have enough control buffers, it stops the SCSI
transaction with a Busy status.

Disconnect not allowed
In some cases the server does not have enough data buffer space to take all
the data at once. Ideally, the server can disconnect from the SCSI bus until
the client takes some of the data. Then the server reselects the initiator to
receive the rest of the SCSI data.

However, the initiator must give permission for a disconnect in the SCSI
identify message. If it does not give this permission, and if the server cannot
buffer al of the data from the SCSI bus, the Version 2.0 server does not
accept any of thedata. Instead it returns a Busy SCSI status.

It is recommended that SCSI Send commands give permission for
disconnecting.

Maximum buffers and disconnect allowed
In this case the initiator has given permission for a disconnect and the client
has allocated the maximum number of control buffers for a particular
initiator. The PCI server disconnects from the SCSI bus before it uses the
last control buffer and records the transaction in the last control buffer.
Thus, it avoids having to send a Busy SCSI status to the initiator.
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Buffer Size Compared to Data Size

160

Table 4-1 shows the relation of the length of data to the EOM flag.
Key to the Table 4-1:

Is send complete?
If send is complete, the PCI server received all of the data from the
SCSI bus and completed the SCSI Send operation.

Data Length “=" means that the length field in the Get Send Data command is
equal to the amount of data buffered in the server.

“>" means that the length field in the Get Send Data command is
greater than the amount of data buffered in the server.

“<” means that the length field in the Get Send Data command is
less than the amount of data buffered in the server.

GSD Abbreviation for the Get Send Data command.

EOM Flag The server sets the EOM flag to 1 only when there is no data
pending and no SCSI transaction in progress.

Assumptions made for table;

« Datatransfers on SCSI bus and Multibus |1 are as large as possible, limited only
by the size of the buffers.

e The server may disconnect for other reasons than those mentioned in the table.
If the client has chosen the maximum number of control buffers, the server keeps
track of the number and uses the last one to store the information about the
transaction and then disconnects until the control buffers are free again.
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Table4-1. Buffer Size Compared to Data Size

Is Send Data EOM Client Server
Complete? Length Server Actions Flag Follow-up Follow-up
Yes = The server gives all 1 none none

data to client.

Yes > The server gives all 1 none none
data to client.

Yes < The server fills up the 0 Issue more Reply to
GSD reply. One GSD GSD subsequent
is not enough. commands until GSD

one arrives with commands until
the EOM flag all the data has
set. been sent.

No = The server receivedas 0 Issue more Reselect SCSI
much data as possible GSD initiator to get
from the SCSI bus and commands until the rest of the
then disconnected. one arrives with data.

Server gives client the the EOM flag
data received so far set.

and does not set the

EOM flag.

No > The server received as GSD none Reselect SCSI
much data as possible  mes- initiator to get
from the SCSI busand sage the rest of the
then disconnected. is not data.

Server gives clientthe  com-
data received so farin  plete.
a Multibus 1l reply

fragment. Server does

not send control portion

of message.

No < The server receivedas 0 Issue more Reselect SCSI
much data as possible GSD initiator to get

from the SCSI bus and
then disconnected.
Server gives client the
data received so far
and does not set the
EOM flag.

commands until
one arrives with
the EOM flag
set.

the rest of the
data.
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Target Mode Operation
Version 2.0 handles target mode in this way:

* |f aSCSI Send command does not allow the server to disconnect, the PCI server
accepts the data only if it has enough buffersfor all of the data. Otherwise, as
mentioned earlier, it simply returns a Busy SCS| status.

e |faSCSI Send command has alength of zero, the server acceptsit, but does not
record the transaction or tell the client about it.

»  |f the server receives an unsupported SCSI command, it completes the Command
Phase, returns a Check Condition SCS| status, and records the sense key as
Illegal Request.

e The server accepts synchronous negotiation after being selected and receiving
the Identify message.

Commands and Target Mode

If the dataistoo long for the first Get Send Data command, the server clearsthe
EOM bhit in the PSM and tells the client how much dataremains. The client must
send another Get Send Data command. The server sends as much as it can without
exceeding the client's buffer.

The client may keep multiple Get Send Data commands posted at the server, and
may find out the limit by sending the Get Target M ode Options command.

To cancel Get Send Data commands, the client can use the Flush Get Send Data
command. The server returns a PSM with alength of 0 and an OK status for each
Get Send Data command. It finishes by sending the PSM for the Flush command.

The receiving server does not combine data from different SCSI Send commands. 1f
it receives one block of 1000 bytesin one SCSI Send and another block of 500 bytes
in another SCSI Send from the sender and a Get Send Data PCM from the receiving
client for 2000 bytes, the server sends only the first block (that is, 1000 bytes) in the

Get Send Data PSM. The client must send another command to get the other block.

In target mode, the client must not initialize logical units of the server with the Set
Unit Characteristics and Set Unit Options commands.
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Doing Immediate Synchronous Negotiation

To do an immediate synchronous negotiation, send three Synchr onous Negotiation
commands in this order:

Subfunction
Step Code Set To Meaning

1 03 Clear the synchronous state.
2 01 or 02 Set (01) or don't set (02) the Disconnect bit.
3 05 Do synchronous negotiation.

See also: Synchronous Negotiation command, in Chapter 3

Sending Messages in the iIRMX 1llIl OS

The actual method of sending send_unsol RSVP and send_sol RSVP isdifferent
for each operating system.

For theiRMX I11 OS, the device driver uses a Nucleus system call, send_rsvp, to
send either an unsolicited or solicited RSV P message.

See also: rq_send_rsvp description in the System Call Reference
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Numerical List of Commands

Table A-1 uses these symbols:

Symbol Meaning Explanation
H Hard disk drive The command may be used with a hard disk.
F Flexible disk The command may be used a flexible disk.
drive
T Tape drive The command may be used with a cartridge
tape.
PT Pass thru The command must use the pass-thru device
type.
Ignored The command ignores the device type and unit

number. They should be set to zero.

R Required The command must be preceded by two
preliminary commands: Set Unit
Characteristics and Set Unit Options.

Prohib Prohibited These target mode commands must not be
preceded by the two commands, Set Unit
Characteristics and Set Unit Options.

A Allowed The command may be used while a unit is
reserved.

Blank spacesin the Table A-1 columns mean that: the command cannot be used with
the device; the command uses the device type and unit number; the command does
not require preliminary commands; or the command may not be used while aunit is
reserved.
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Table A-1. Numerical List of PCI Commands

Ignore
Dev Req.  Allow
Hex Hard Flex CD- Pass Type& Prelim While
Value Command Disk Disk Tape ROM Thru Unit# Cmds. Rsvd
00H Reserved
01H Locate PCI Server |
02H Reset Device H F T C PT
03H Reserve H F T C PT
04H Release H F T C PT
05H Get Device List H F T C PT ¥
06H Set Unit Options H F T C PT
07H Query Unit Options H F T C PT A
08H Format Unit H F R
09H Reassign Blocks R
OAH Read Defect List R
0OBH Read Device Capacity H C R
0C- (Reserved)
ODH
OEH Stop Unit H F C R
OFH Start Unit H F C R
10H Set Unit H F T
Characteristics
11H Read Data H F T C R
12H Read Data Direct H R
13H (Reserved)
14H Write Data H F T R
15H Write Data Direct H R
16H (Reserved)
17H Query Unit H F T C A
Characteristics
continued
* For the Get Device List command, the server ignores the unit number, but the device type must be

valid.
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Table A-1. Numerical List of PCI Commands (continued)

Ignore
Dev Req. Allow
Hex Hard Flex CD- Pass Type& Prelim While
Value Command Disk Disk Tape ROM Thru Unit# Cmds. Rsvd
18H Get Server | A
Information
19- (Reserved)
21H
22H Read Data and Verify H T C R
23H Recalibrate H R
24H Test1/O H T C
25H Unload T C R
26H Retension Tape T R
27H Seek Filemark (Space T R
Fwd FM)
28H Write Filemark T R
29H Erase Unit T R
2AH Seek Beginning of R
Tape (BOT)
2BH Seek End of Data T R
(EOD)
2CH Load T C R
2D- (Reserved)
2EH
2FH Unit Attention H F T C R
Notification
30H Request Unit Attention H F T C R
Notification
31- Reserved
7FH
80H SCSI Pass Thru H F T C PT
81H Get Statistics H F T C PT
82H Set Statistics H F T C
83H 1/O Sleep H F T C PT
continued
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Table A-1. Numerical List of PCI Commands (continued)

Ignore
Dev Req.  Allow
Hex Hard Flex CD- Pass Type & Prelim While
Value Command Disk Disk Tape ROM Thru Unit# Cmds. Rsvd
84H Synchronous H F T C PT
Negotiation Control
85- (Reserved)
8FH
90H Request Reset PT | A
Notification
91H Reset Notification™ | R
92H Set Reset Blocking | A
Time
93H Clear Reset Blocking | A
Condition
94H Immediate Reset PT I A
95- Reserved
97H
98H Get Send Data PT Prohib
99H Set Target Mode PT Prohib
Options
9AH Get Target Mode PT Prohib
Options
9BH Get SCSIID |
9C  Flush Get Send Data PT Prohib
9D- Reserved
FFH

**  The server issues these commands: Reset Notification and Unit Attention Notification. The client
issues all of the other commands.
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PSM Status Codes

Error Handling

To handle any message and data transfer errors, the PCI server supports the error
actions specified by the Multibus 11 transport protocol. To handle any errorsthat are
related to a peripheral, the server sends a PSM to the host to indicate the end of the
transaction. If the controller recoversfrom an error that did not involve data transfer,
it does not report the error.

The PSM can contain any of the status codes listed in Table B-1. It can also contain
three bytes called the Device Specific Error (DSE).
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PSM Status Code Definitions
These status codes may be returned in the status field of a PSM:

TableB-1. Status Codes

Code

Name

Description

00H

Command Completed

The command completed successfully and no
status is pending.

01H

End of Media

While trying to transfer several sectors (hard
or flexible disk), the server found the end of
media.

02H

End of Recorded Medium

No more data blocks or filemarks are recorded
on the tape from the current tape position to
the end of the tape.

O3H

Filemark Detected

The tape drive found a filemark during a Read
Data or a Read Data and Verify command.

04H

Command Timeout

The server issued a command to the SCSI
device and did not receive a reply.

05H

Device Reserved

The requested device is currently reserved by
another host.

06H

Device Not Initialized

The client issued a command to a device that
was not initialized. The device requires that
the Set Unit Characteristics or Set Unit
Options commands be performed before it
responds to a data transfer command.

07H

Device Already Initialized

The device previously received a Set Unit
Characteristics or Set Unit Options
command, and the Force Mode flag bit was
not set on the command that was recently
sent.

08H

Invalid PCM Field

One of the fields in the PCM contains an
incorrectly specified field.

09H

Invalid Parameter Buffer

The parameter buffer associated with the
PCM contains an incorrectly specified field.

O0AH

Device Not Ready

The peripheral device specified in the PCM is
not ready.
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Table B-1. Status Codes (continued)

Code Name Description

OBH Write Protected The client tried to write to a device that is
write-protected.

OCH Media Error The server stopped the command because of
a flaw in the medium or an error in the
recorded data. The Device Specific Error field
in the PSM contains information about the
error. Some reasons for this error are:

For hard disk drives: ECC error found on the
Data field or ID field.

For flexible disks: CRC error found on the
Data field or ID field.

For hard disk drives or flexible disks: sector
not found, drive positioning error, or
cylinder miscompare.

ODH I/O Interface Reset The I/O interface associated with the unit has
been reset.
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Glossary

If aterm is not defined here, use the index to find the term in the text of the manual.

alternate track
BOT

buffer memory size

cache

cache hit

cache miss

cachesize

client

CRC (Cyclic
Redundancy Check)

ECC (Error-Correcting
Code)
EOM (End Of Media)

EOT

PCI Server Reference

A track used in place of a defective track.

Beginning Of Tape

Maximum size of adatatransfer on the SCSI bus. The transfer
between the client and the peripheral controller can be larger.

Part of controller's RAM used by the server to store copies of
recently-used data from peripheral devices. The cache discussed
in this manual isadisk cache, not a CPU cache.

For aread or write operation, the PCI server checks the cache
before going to the peripheral device. If datafrom the requested
block addressis already in the cache, the operation is a cache hit.

For aread or write operation, the PCI server checks the cache
before going to the peripheral device. If datafrom the requested
block addressis not already in the cache, the operation is a cache
miss.

The amount of cache for aunit. Datatransferred with the SCSI
Pass Thru command is not cached.

In this manual, the client is an application that requests services
from the PCI server. The client istypically an operating system's
device driver on a CPU board.

A calculation done on data transfers to determine their validity.

A method that allows the system to identify and try to correct a
dataerror.

The highest cylinder, head, and sector numbers possible for a
given volume on adisk.

End Of Tape
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filemark
global

host

initiator

message passing

Multibus|I transport
protocol

non-RSVP

PCI

PCM

PCI server

peripheral controller

PSM

server

sock et

tar get

174 Glossary

A magnetic code that separates physical files on atape.

Pertaining to the PCI server as awhole, rather than a specific
device.

A board that communicates across the parallel system bus (PSB)
by using message passing.
The requestor at the SCSI bus. Usually, theinitiator isthe

peripheral controller, but for target mode, the initiator can be a
client.

The process of exchanging packets of data over the parallel
system bus. Message passing uses the message address space
defined by the IEEE 1296 specification.

A communications protocol that uses Multibus |1 message passing
and supports rea -time distributed processing.

A message sent without expectation of reply. In anon-RSVP
message for PCI, the transaction ID of the PCM byte 10is 0.

Peripheral Controller Interface (PCl in this book does not refer to
the PCI hardware interface for the personal computer).

Peripheral Control Message

The software or firmware that handles PCI requests from the
clients and returns the results to them.

The board that has the PCI server software or firmware running
onit. It attaches directly to the SCSI bus. Insome MB Il andin
al MB | configurations, the peripheral controller has both the
client and server functions on it.

Peripheral Status Message

An application that provides servicesto clients. In this manual,
server refers only to the PCI server.

A combination of host ID and port ID. A socket uniquely
identifies a piece of software.

The responder at the SCSI bus: a SCSI device attached to a target
adaptor board, which is attached to the SCS| bus, a SCSI device
attached directly to the SCSI bus, or, in target mode, the
peripheral controller.



target mode A mode that treats the peripheral controller board as atarget,
alowing one client to communicate with another client program
viathe SCS| bus.

QliC Quarter Inch Cartridge (tape)

SCSI command In this manual, the names of all commands used on the SCSI bus
begin with the word SCSI. In addition, the name of one PCI
command begins with the word SCSI (SCSI Pass Thru).

target adaptor A board that controls from one to eight SCSI devices. Some
devices have built-in controllers and are called embedded
devices; others are controlled by a separate piece of hardware
called the target adaptor.

unit One specific peripheral device. For example, two identical hard
disk drives on the same SCSI bus have different unit numbers.
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Index

A defect list, 44, 46
defect list, command to read, 86
Actua Count field, 114 Defect n Logical Block Number field, 48
Alternate Sector/Zonefield, 73, 122 Deay Timefield, 115
Alternate Tracks'Volume field, 73, 122 Device Addressfield, 30, 81, 83, 141
Alternate Tracks/Zonefield, 73, 122 Device Error Addressfield, 33
Argument 1 field, 57 Device Typefield, 30, 33, 45
Disk Errorsfield, 62
B Do Disconnect Flag field, 135
buffer request message, 29 E
Buffer Sizefield, 62, 79 ]
Byte Count field, 30, 81, 83, 85, 139, 141 Encoded Bytefield, 51
Bytes from Index field, 47 End of Message (EOM), 56
Bytes/Block field, 77, 125
Bytes/Sector field, 71, 121 F
Flagsfield, 45, 46, 55, 56, 59, 69, 87, 94, 104,
C 108, 120, 127
Cache Buffer Sizefield, 128 flexible disk
: devicetypefor, 30
caching, 9

PCl commands for
Format Unit, 44
Get Device List, 50
Get Statistics, 59

CD-ROM drive
devicetypefor, 30
certification process, 44
Clear Reset Blocking Condition command, 41

) ) 1/0 Sleep, 66
client, defined, 4 Query Unit Characteristics, 69
Command field, 30, 33, 57, 58 Query Unit Options, 78
command ordering, 13,14 Read Data, 81
Command Ordering field, 79, 128 Read Data and Verify, 85
Count field, 113, 143 Recalibrate, 93
Cylinder field, 47, 48 Release, 94
Cylinder Skew field, 74, 123 Request Unit Attention Notification,
96
D Reserve, 97
Reset Device, 99
Data Buffer Sizefield, 118 SCSl| Pass Thru, 102
DataLength field, 110 Set Statistics, 116
Defect Count field, 46, 87, 91 Set Unit Characteristics, 119
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Set Unit Options, 126
Start Unit, 130
Stop Unit, 131
Synchronous Negotiation Control, 132
Test 1/O, 136
Unit Attention Notification, 137
Write Data, 139
Write Data Direct, 141
Flexible Disk Format field, 72, 121
Flush Get Send Data command, 43
Format Unit command, 44

G

Get Device List command, 50

Get SCSI ID command, 53

Get Send Data command, 54. See also Flush Get
Send Data command

Get Server Information command, 57

Get Statistics command, 59

Get Target Mode Options command, 63

grown defect list, 44, 91

H

hard disk
devicetypefor, 30
PCI commands for
Format Unit, 44
Get Device List, 50
Get Statistics, 59
I/0 Sleep, 66
Query Unit Characteristics, 69
Query Unit Options, 78
Read Data, 81
Read Dataand Verify, 85
Read Data Direct, 83
Read Defect List, 86
Read Device Capacity, 90
Reassign Blocks, 91
Recalibrate, 93
Release, 94
Request Unit Attention Notification,
96
Reserve, 97
Reset Device, 99
SCSl Pass Thru, 102
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Set Statistics, 116
Set Unit Characteristics, 119
Set Unit Options, 126
Start Unit, 130
Stop Unit, 131
Synchronous Negotiation Control, 132
Test /O, 136
Unit Attention Notification command,
137
Write Data, 139
Write Data Direct, 141
Head field, 47, 48
host, defined, 4

1/0 Sleep command, 66

Immediate Reset command, 65

immediate synchronous negotiation, doing, 163
implementation-specific commands, 18, 39
initiator, defined, 4

Interleave field, 74, 123

L

Length field, 54
Locate PCl Server command, 68

M

map bad blocks, 46

Max Ctrl Bufs Per Init field, 118
memory allocation, 12
Modefield, 79, 127

N

Need to Negotiate Flag field, 134
Number of Buffersfield, 62

Number of Control Buffersfield, 117
Number of Cylindersfield, 121
Number of Data Buffersfield, 117
Number of Retriesfield, 79, 128
Number of Surfacesfield, 121



P

parameters, changing for aunit, 149
pass thru device type
devicetypefor, 30
PCI commands for
Flush Get Send Data, 43
Get Device List, 50
Get Send Data, 54
Get Statistics, 59
Get Target Mode Options, 63
I/0 Sleep, 66
Immediate Reset, 65
Query Unit Characteristics, 69
Release, 94
Request Reset Notification, 95
Set Target Mode Options, 117
Set Unit Options, 126

Synchronous Negotiation Control, 132

PCl server
error handling, 169
features, 3
hosts, 8
introduction, 1
list of commands, 36, 166
loading, 17
locating, 68, 145
packaging, 7
performance features, 9
preparing to send commandsto, 147
sending noticesto clients, 152
standards, 9
supported products, 6
PCM buffer request message, 29
PCM general interrupt message, 28
peripheral command message (PCM), 26, 27
periphera controller, defined, 4
periphera status message (PSM), 26, 31
Physical Blocks Written field, 62
Pin 2field, 75,123
Pin 34 field, 76, 124
Port ID field, 95, 96, 97
primary defect list, 44
PSM, See peripheral status message (PSM)
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Query Unit Characteristics command, 69
Query Unit Options command, 78

R

Read Ahead field, 80, 128

Read Data and Verify command, 85

Read Data command, 81

Read Data Direct command, 83

Read Defect List command, 86

Read Device Capacity command, 90

Read Hitsfield, 62

Read Missesfield, 62

Reassign Blocks command, 91

Recalibrate command, 93

Release command, 94

Remaining Length field, 56

Remaining SCSI Length field, 55, 56

Remote Target ID field, 55, 56

Request Reset Notification command, 95

Request Unit Attention Notification command,
96

Request/Acknowledge Offset field, 135

Reserve command, 97

Reset Device command, 99

Reset Notification command, 100

Result 1 field, 58

Retension Tape command, 101

Re-transmit Count field, 61

RWC Cylinder field, 73, 122

S

SCSl
busreset, 95
error handling, 19
immediate reset, 15
SCSI Command field, 110
SCSl| Pass Thru command, 19, 102
Method 1, 103
Method 2, 107
Sector field, 48
Sectors/Track field, 71, 121
Seek Beginning of Tape command, 111
Seek End of Data command, 112
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Seek Filemark command, 113

seek optimization, 13

Server Version Number field, 62

server, defined, 4

Set Reset Blocking Time command, 115
Set Statistics command, 116

Set Target Mode Options command, 117
Set Unit Characteristics command, 119
Set Unit Options command, 126

soft errors, 34

standard commands, 18, 39

Start Unit command, 130

status codes, list, 170

Statusfield, 33

Step Ratefield, 73, 122

Stop Unit command, 131

Subfunction Code field, 133

suspend operations, command for, 66
Synchronous Flag field, 134

Synchronous Negotiation Control command,

132

T

tape drive

devicetypefor, 30

PCI commands for
Get Device List, 50
Get Statistics, 59
I/0 Sleep, 66
Load, 67
Query Unit Characteristics, 69
Query Unit Options, 78
Read Data, 81
Read Dataand Verify, 85
Release, 94

SCSl Pass Thru, 102

Seek Beginning of Tape, 111
Seek End of Data, 112

Seek Filemark, 113

Set Statistics, 116

Set Unit Characteristics, 119
Set Unit Options, 126

Synchronous Negotiation Control, 132

Test /O, 136

Unit Attention Notification, 137
Unload, 138

Write Data, 139

Write Filemark, 143

target adaptor, defined, 4
target mode, 19, 154

Get Target Mode Options command, 63
Set Target Mode Options command, 117

target, defined, 4

Test 1/0 command, 136
Total Block Count field, 90
Track Skew field, 74, 122
Tracks/Zonefield, 73, 122
Transfer Period field, 135
Transport Errorsfield, 61

U

Unit Number field, 30, 33, 50, 53
Unload command, 138

w

WPC Cylinder field, 73, 122
Write Data command, 139

Request Unit Attention Notification,
96

Reserve, 97

Reset Device, 99

Retension Tape, 101
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Write Data Direct command, 141
Write Filemark command, 143
Write |/Osfield, 62

Writesfield, 62

writing ablock of datato aunit, 151
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