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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE-2 (SCSI-2) —

Part 2: Common Access Method (CAM) Transport
and SCSI interface module

FOREWORD

ISO ([the International Organization for Standardization) and IEC (the International
Electrptechnical Commission) form the specialized system for worldwide standardization.
National bodies that are members of ISO or IEC participate in the develepment of
Internptional Standards through technical committees established by the respective
organ|zation to deal with particular fields of technical activity. 1SO angdy IEC tedghnical
comm|ittees collaborate in fields of mutual interest. Other international organizations,
goverpmental and non-governmental, in liaison with 1ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint teghnical
commlittee, ISO/IEC JTC 1. Draft International Standards adepted by the joint teghnical
comm|ittee are circulated to national bodies for voting., Riublication as an International
Standprd requires approval by at least 75 % of the national bodies casting a vote.

Internptional Standards are drafted in accordanceywith the rules given in the ISO/IEC
Directives, Part 3.

Internptional Standard ISO/IEC 9316-2 was prépared by subcommittee 25: Interconnection of
information technology equipment, of ISOIEC joint technical committee 1: Information
technology.

AnneXes A, B and C are for information only.
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INTRODUCTION

SCSI provides a diverse range of peripherals for attachment to a wide range of computing
equipment. Some system manufacturers have developed approaches for SCSI attachment
which are widely followed, increasing the applications available for the attachment of SCSI
peripherals. In markets where no standard method of attachment exists, however, variations
between third party sellers have made it nearly impossible for end users to attach more than
one SCSI peripheral to one host bus adapter.

In an effort to broaden the application base for SCSI peripherals, an ad hoc industry group of
companies representing system integrators, controllers, peripherals, and semiconductors

decidd
Stand

bd t0 address the I1ssues Involved. That effort has evolved Into this Interna
ard.

htional
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE-2 (SCSI-2) —

Part 2: Common Access Method (CAM) Transport
and SCSI interface module

1 Scope

This

Comppter Systems Interface (SCSI).

nternational Standard defines the Common Access Method (CAM) for _the

Small

The purpose of this International Standard is to define a method , Whereby multiple

envirg

The (
device

2 Cd

An im
systel

- pr
St

— CO
en

Wi

An im

- pr
St

— CO

wi

nments may adopt a common procedure for the support of SCSI devices.

AM provides a structured method for supporting peripherals with the software
driver) and hardware (e.g., host bus adapter) associated withvany computer.

h the XPT.

hndard;
frectly intéreperate with any conforming XPT for the specified environment;

h SIMs.

A conteriRe

Stand

tanlamantatinn chall Av st o1l £ etion ocaodac ~c racrad by thic lata

(e.g.

rating

nformance

blementation claiming conformance to the transpout layer (XPT) for a specified ops

h and language environment shall:

pvide all the mandatory XPT functions,and services specified in this International
hndard;

Frectly interoperate with any conformiing SCSI Interface Module (SIM) for the specified
vironment;

pvide the necessary interfacexspecifications that a conforming SIM requires to interface
plementation claiming ‘conformance to the SIM for a specified operating system and
language environment shall:
pvide all the mandatory SIM functions and services specified in this International

bvide the-necessary interface specifications that a conforming XPT requires to interface

Arational

1
AZARRRLLEAT RRLRRY ~A) RetatHe-Shat—exeette—at—tuhReHe—ceaesas LA~ AR B~ A a4 HeFHAe

ard, and in response to these codes shall only return specified status, and return codes.
A conforming implementation may provide additional capabilities via Vendor Unique function
codes.

If an operating system is not specified in this International Standard, then that operating
system shall conform to 9.1 in this International Standard. (See also annex C.)

Claims of conformance to this International Standard shall state:

— whether conformance is claimed with the XPT or the SIM or both;

— which operating systems and environments are supported;
— whether the optional capabilities of target mode or Host Bus Adaptor (HBA) engines are

Su

pported.
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3 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of ISO/IEC 9316. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of ISO/IEC 9316 are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

ISO/IEC 9316:1995, Information Technology — Small Computer Interface-2

4 Ddfinitions

For the purposes of this International Standard, the following definitions apply:

4.1

block
defings an action to prevent access, (e.g., to obstruct the action @§ 0f the continuatiop of a
process thread)

4.2
(CAM|control block) CCB
data dtructure provided by peripheral drivers to the XPT,to-control execution of a functjon by
the SIM

4.3
immefiate CCB
provides valid completion status when the call'to xpt_action () returns (e.g., path inquiry

4.4
queued CCB
provides valid completion status when the completion callback routine is called, or thg CAM
Statug field in the CCB changes frfom Request In Progress to another valid CAM Status

4.5
CDB (command descriptor block)
data dqtructure contaiping the SCSI opcode, parameters, and control bits for that operatign

4.6
DMA (direct memory access)
means$ of data transfer between peripheral and host memory without processor interventjon

4.7
freeze
defines a software action to quiesce activity (e.g., freeze the queue)

4.8

HBA (host bus adapter)

hardware and microcode which provides the interface between system memory and any
number of SCSI buses

4.9

null

value which indicates that the contents of a field have no meaning. This value is typically,
though not necessarily, zero


https://iecnorm.com/api/?name=129e5b178bed2ab17e95a5e2c75fcb9c

9316-2 © ISO/IEC:2000(E) -11 -

4.10

optional

this term describes features which are not required by this International Standard. However, if
any feature defined by this International Standard is implemented, it shall be done in the
same way as defined by the International Standard. Describing a feature as optional in the
text is done to assist the reader. If there is a conflict between text and tables on a feature
described as optional, the table shall be accepted as being correct

4.11

OSD (Operating System Dependent)
this term describes a capability, method of operation, or feature that depends on the specific
operating system on which CAM is implemented

4,12
path
this tegrm describes the address of the XPT or a SIM/HBA SCSI bus combination

4.13
reseryed
wher¢| this term is used for bits, bytes, fields, and code values:the bits, bytes, field$, and
code palues are set aside for future standardization. The default value shall be zerg. The
originator is required to define a reserved field or bit as zero, but the receiver should not
check|reserved fields or bits for zero

4.14
SIM ($CSl interface module)
module designed to accept the CAM control blecks routed through the XPT in or@er to
execute SCSI commands and perform other functions

4.15
VU (vendor unique)
this teérm is used to describe bitsy‘bytes, fields, code values, and features which afe not
described in this International Standard, and may be used in a way that varies among vgndors

4.16
XPT (fransport)
a layer of software which peripheral drivers use to originate the execution of CAM functipns

5 Cdgnventions

Within the-tables, there is a direction bit which indicates in or out. The direction is frdgm the
view poinfrof the peripheral driver (i.e., information is out to the SIM from the peripheral|driver
and i tethe peripheral driver from the SIM).

Certain terms used herein are the proper names of signals, commands and messages. These
are printed in uppercase to avoid possible confusion with other uses of the same words (e.qg.,
ATTENTION. Any lower-case uses of these words have the normal English meaning).

There are places in this International Standard where programming language is used to define
or express a concept in order to assist the reader. These are not copyrighted program steps
and implementors are encouraged to use the code wherever it suits their application.


https://iecnorm.com/api/?name=129e5b178bed2ab17e95a5e2c75fcb9c

-12 - 9316-2 © ISO/IEC:2000(E)

6 General description

6.1 General

The application environment for CAM is any computer addressing a SCSI peripheral through a

protocol chip on a motherboard or a host bus adapter.

SCSI is a widely-used interface which provides common attachment for a variety of
peripherals.

The pgurpose of the CAM IS to deline a International Standard jor the support of Hogt Bus

Adapters (HBA) and the like by device driver software.

Software in the operating system dispatches 1/O requests to the SCSI peripherals:in a n
of different ways depending on the software architecture. The operating system depend

(OSD

6.2 H

A mo
showr
and S

The c
this d{

Reque
direct

The X
opera
functi
more
can b

are defined in 9 for certain named software and hardware platforms;

nvironment

accessing a variety of SCSI devices. Several device\drivers, both peripheral g
Ms, are present to support the peripherals on the system.

hoice of XPT and SIM packaging is an operating.system dependency. Clause 9 d
bpendency for certain named software and hatdware platforms.

ests for SCSI I/O are made through the CAM XPT interface. The XPT may executs
y or pass them to a SIM for execution.

PT function is illustrated as a separate element. In some operating systems, th

bnality. The logical separation” between the two is maintained because there m
than one SIM loaded. The XPT function may be provided by the operating systd
e achieved through associating multiple separately loaded XPTs.

Limber
Pncies

jel of the CAM usage environment is illustrated in figuré 1. Multiple applicatiops are

rivers

efines

them

e XPT

ions are incorporated into ,aysingle module which integrates both XPT ang SIM

ay be
bm, ofr
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6.3

a)
b)
c)

App level
Disk Tape Any pass-thru
driver driver driver driver
XPT/ SIM interface (using CCBs)
XPT
Advanced
SIM HES SIM Basic
I/0 System
Vendor Vendor
specific specifi c SCB
HBA J HBA J HBA
Figure 1 — CAM environment model
Reripheral driver fiinctions
Peripheral drivers provide the following functionality:
inrrpreting of application or system level requests;
mapping:ef application level requests to XPT/SIM control blocks;
requésting of resources to initiate a CAM request

Application Application HE Application

Operating system

1) "CAWM control blocks and supporting blocks that may be needed,
2) buffer requirements;

handling of exception conditions not managed transparently by SCSI (e.g., check condition
status, unexpected bus free, resets, etc.);

logging of exception conditions for maintenance analysis programs;
format utility or services required by format utilities;

establishing parameters for HBA operation;

set up routing of SCSI requests to the correct path/bus, target, and LUN;

initialization and configuration functions of a target not handled by a utility at installation
and formatting time;

establishing a timeout value for a task and passing this value in the CCB.
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6.4 XPT functions

XPT services provide the following functionality to process CCBs:

a) ro

uting of the CCB to the proper SIM;

b) OSD management of CCB resources (e.g., get_CCB, free_CCB);

¢) maintenance of the SCSI device table. (This consists of owning the table and servicing
requests to read and write the table.);

d) providing properly formatted control blocks and priming the fields needed to accomplish a
request;

e) ro

Iiting of asynchronous events back to peripheral drivers.

6.5 SIM functions

SIM s

brvices provide the following functionality to process CCBs:

a) perform all interface functions to the SCSI HBA,;

b) manage or delegate (as appropriate) all the SCSI HBA protocol steps;

c) di
d m

stinguish abnormal behavior and perform error recovery, asrequired;

nage data transfer path hardware, including DMA circuitry and address mappin

establish DMA resource requests (if necessary);

e) queuing of multiple operations for different LUNs as-well as the same LUN and assig
fof tag queuing (if supported);

f) frdeze and unfreeze the queue as necessary tonaccomplish queue recovery;

g) post the completed operation to the initiating,device driver;

h) m
pr
i) im

nage selection, disconnection, reconnection, and data pointers of the SCSI
btocol;

plement a timer mechanism, using values provided by the peripheral driver.

7 Bdckground

7.1 General

SCSI

is a peripheralsinterface designed to permit a wide variety of devices to coexist.

peripterals are typically, but not necessarily, attached to the host by a single SCSI HBA

7.2 Software

OS (operating system) support for peripheral devices is normally achieved through peri

driver

y, and

n tags

HBA

These

bheral

5 Qv utility programs. No single driver or program can reasonably support all pg

ssible

SCSI peripherals, so separate drivers are needed for each class of installed SCSI device.
These drivers need to be able to share the SCSI HBA hardware. These drivers also have to
work with a broad range of HBA hardware, from highly intelligent coprocessors to the most
primitive, including a SCSI chip on a motherboard. A standard SCSI programming interface
layer is essential to insulate SCSI peripheral drivers and utilities from the HBA hardware
implementation, and to allow multiple drivers to share a single SCSI hardware interface.

7.3 CAM (Common Access Method)

This International Standard describes the general definition of the CAM (Common Access
Method). CAM functionality has been separated into a few major elements.
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— XPT (transport):

the XPT (transport) defines a protocol for SCSI peripheral drivers and programs to submit
I/0 requests to the HBA specific SIM module(s). Routing of requests to the correct HBA
and posting the results of a request back to the driver are responsibilities of the transport.

— SIM (SCSI Interface Module):

the SIM (SCSI interface module) manages HBA resources and provides a
hardware-independent interface for SCSI applications and drivers. The SIM is responsible
to process and execute SCSI requests, and manage the interface to the HBA hardware.

There are no requirements on how the SIM is implemented, in RAM (random access
memory) or ROM (read only memory), provided the XPT is properly supported. A
RQM-based SIM may need a transparent (1o the user) soltware layer to maigh the
SIM-required services to the specific manner in which they are requested of the ©S.

— CCB (CAM Control Block):

thé CAM control block is a data structure passed from the peripheral driver to thg XPT.
THe contents of the data structure describe the action required and proevides the|fields
nelcessary for successful processing of a request.

7.4 QSD (Operating System Dependencies)

The system environment in which the CAM is operating is a function of the hardware platform
and the operating system being executed. The byte otdering is different betweg¢n an
Intel-hased and a Motorola-based machine for example,-and the calling structure (iffers
greatly between operating systems.

Althodgh the fields of a CCB have a common meaning, the contents may vary by platform and
0OS. These dependencies cause differences in“Operation and implementation, but do not
prevent interoperation on the same platformco¥ two CAM modules implemented by different
manulacturers.

Some|OSD issues are discussed in clause 9.

7.5 Architectural considerations

Ideally, a single XPT structure”would suffice for all OS environments, but this is impractjical in
light df the wide architectural differences between the various processor architectures.

Programming effort ‘has been minimized by making the interfaces as similar as pdssible
across OS platfofms, and customizing the SIM for each HBA to maximize performance [under
each PS. HBAs‘vary widely in the capability and functions they provide so there may |be an
internpl (transparent) interface to isolate hardware interface routines from routines (which
make [use(ofy OS resources.

In order to prevent each peripheral driver from having to scan the SCSI bus for devices at
initialization, the XPT ascertains all installed SCSI devices and constructs an internal table. A
XPT function is used by drivers and programs to access this table.

Peripheral drivers need to be developed with documentation provided by the operating system
vendor in addition to that supplied by this International Standard.

Under a UNIVOS (Universal Operating System), the XPT and SIMs would typically be
compiled with the kernel at system generation time, so that entry points would be resolved
during linkage-editing. Third party attachments may be supported without the need for a
system if suitable routing facilities are provided by the system vendor. One example of a
universal operating system is UNIX (a registered trademark of X/Open Ltd.) and as described
in this International Standard, software developed for a UNIVOS could be compatible within a
Unix system.
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Under a LANOS (Local Area Networking Operating System), the XPT can be loaded as a
loadable device driver. SIMs are also implemented as loadable device drivers. One example
of a local area network operating system is Netware 386 (a Trademark of Novell) and as
described in this International Standard, software developed for a LANOS could be
compatible within a Netware 386 system.

Under DOS, there is one logical XPT with one entry point, but it may consist of a number of
separate XPT/SIM modules (perhaps supplied for each HBA in the system).

XPT routing is a mechanism to support concurrent multiple co-resident SIMs so that different
HBAs can be present in the same system. This task is handled by the XPT logical entity. The

XPT Wd—dﬁwmw—m—mmmw&mm—mmw is
the sgme for all operating systems.

Once jone or more SIMs are loaded, the peripheral drivers integrate each type of SCSI device
into the OS through the XPT, independent of the installed HBA hardware.

This i$ a list of requirements that CAM is designed to meet:

a) the ability to use any SCSI command (including vendor unique);
b) no restrictions on the size or format of transferred data;

c) allow all the capabilities of high end host adapters to bekfully utilized and accommofating
HBAs which do most of the SCSI processing on board (this precludes interfaces |which
expect to control SCSI phases);

d) allow the calling peripheral driver or program to<interpret sense data returned by| SCSI
deyvices;

e) fully re-entrant code;

NQTE This is an obvious requirement for multi-tasking environments such as UNIVOS but even in single
tasking DOS applications, multi-threaded /O is-fequired to achieve maximum performance. SCSI devices such
as |printers, communication ports, and LAN intérfaces are often serviced in the background under DOB. If an
HBA cannot support multi-threading, regquests can be queued, and serialized within the SIM |module
trapsparently to the XPT.

f) support of multiple HBAsS;
g) peripheral drivers may ascertain which optional features are available;

h) define a single XPT:baséd SCSI Bus scanning algorithm (so that each peripheral|driver
neled not use bus bandwidth to perform this function);

i) propvide a mechanism to abort I/O requests (at request of peripheral driver);

j) abllity to issue multiple I/O requests from one or more peripheral drivers to a [single
tafget/LUN;

k) providing: peripheral drivers with a mechanism for allocating a sense data area aphd for
specifying the number of sense bytes to be automatically requested on a CHECK

CO[\II‘\ITI{\I\I
TNODTT TOTNT

8 Principles of operation

8.1 Accessing the XPT

The OS peripheral drivers access the XPT through a software call to a single entry point. The
method for obtaining and using the entry point differs between operating systems.

The XPT is responsible for routing a CCB to the SIM indicated by the Path ID field.
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The XPT is not involved in the reverse process of advising the peripheral driver of the
completion of a queued request. The completion callback permits a direct return from the SIM
to the peripheral driver (the exact method employed in callback is operating system
dependent). Completion notification for immediate requests is accomplished by the normal
function call return mechanism.

The XPT is responsible for notifying peripheral drivers of asynchronous events via the
asynchronous callback mechanism.

8.2 Initialization

The NPT is responsible for determining the SCSI Bus configuration at initialization foff each
SIM.

The s¢an by the XPT/SIM would follow a pattern such as the following:

for all SCSI buses
for all SCSI IDs (excluding the HBA SCSI ID)
find the device

if device exists

for all LUNs
send an INQUIRY command and save returned
information

end for

end if
end for

end for

8.3 (¢CB completion

CCB g¢ompletion is either immediate or queued.

8.3.1 |Completion of immediate CCB
All C(Bs are complete when the xpt_action() call returns except:

— EXecute SCSI I/0O;
— Execute Target I/O;

— AdgcéprTarget 1/0;

— Continue Target 1/O;
— Immediate Notify;
— Execute Engine Request.

8.3.2 Completion of queued CCB

The XPT/SIM shall set all appropriate queued CCB fields marked as IN or IN/OUT and shall
provide autosense information as specified in this International Standard before CCB
completion notification is done. See 8.7 and the appropriate CCB tables in clauses 10, 11 and
12 for further information.

A peripheral driver is notified of the completion of a queued CCB by using one of the following
mechanisms, as directed by the CAM Flags field in the CCB.
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— CCB Callback on completion.

The SIM/XPT calls the peripheral driver's callback routine when execution of the queued
CCB completes. The queued CCB includes a pointer to the peripheral driver's callback
routine (in the Callback on Completion field).

The peripheral driver callback routine is used much like a hardware interrupt handler. The
callback routine has the same privileges and restrictions as an interrupt handler.

The address of the specific CCB that completed is passed to the peripheral driver's
callback routine.

— CCB CAM status field change from Request in Progress to another CAM Status.

If the CCB CAM Flags has the Disable Callback of Completion set the XPT/SIM shall notify
the peripheral driver of a completed CCB by changing the CAM Status field of thg CCB
frgm Request in Progress to another valid CAM Status. The peripheral driver_shall be
responsible for monitoring the CCB CAM Status field for completion.

8.4 9YCSIl request queues

Queugs are used in systems where there is a need to manage multiple outstanding requests.
There|are various types of queues and each has different support needs.

A SC$I request can be queued in any of the following places:

a) infthe SIM;
b) infthe target/LUN;
c) infthe peripheral driver.

The IM keeps a queue of all the CCB requests from the various peripheral drivers that
accesp a Logical Unit.

SCSI2 permits a Logical Unit to keep@‘gqueue using tag queues, or a simple queue ¢f one
element.

A peripheral driver may also keefya queue (e.g., to perform a simple elevator sort).

8.4.1 [The logical unit and the peripheral driver

Based on needs outside the scope of CAM, a peripheral driver may maintain a Jist of
unfinished queuedy CCBs. The SIM, acting on behalf of the peripheral driver, sends the
appropriate commands or messages to manage the queues in the Logical Unit. When the
Logical Unit completes an operation, the peripheral driver is advised by the SIM via a cdllback
or by checking CAM Status for completion (see 8.3 for additional information).

The penipheral driver should be coded as if there are other peripheral drivers and| other
initiators working with the same Logical Unit.

8.4.2 SIM queuing

The SIM maintains a request queue for each Logical Unit. The request queue is logically
shared by all peripheral drivers. The request queue may support tagged commands. Queue
priority shall be supported.

8.4.2.1 SIM queue priority

When a CCB has a SIM queue priority=1, the SIM places the CCB ahead of all CCBs that
have a SIM queue priority=0 for the Logical Unit and at the end (tail) of all other CCBs having
a SIM queue priority=1. One use of this CAM Flag is during error handling. If the queue is
frozen and a CCB with SIM queue priority=1 is received, the CCB shall be placed at the head
of the queue of CCBs that have SIM priority=0 and the queue remains frozen. When the SIM
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queue is released, any CCBs with SIM queue priority=1 are executed individually first (in
FIFO sequence), followed by CCBs with a SIM priority=0 (in FIFO sequence). See 8.4.2.3 on
how to release the SIM queue.

To force step-by-step execution, the peripheral driver can set SIM queue freeze=1, so that
when the queue is released and a CCB with SIM queue priority=1 is executed, the queue is
re-frozen by the SIM at completion.

8.4.2.2 Tag recognition

To support tagged queuing recognition the SIM maintains a reference between the CCB
pointg he—ttete—tags—fora i SH Ris—M —the—Sh
queusd tag resource allocation and reconnection of the I_T_L_Q nexus (see ISO/IEC-9316) for
furthef information on I_T_L_Q nexus) for the CCB from a peripheral driver.

The peripheral driver shall allow the SIM/XPT to handle the assignment of thequeue tag ID
for the request. The SIM shall assign unique TAG Ids for the Logical Unit.operation baged on
its inte¢rnal reference table.

When|a Logical Unit that supports tagged queuing reconnects to the nitiator (SIM/HBA| pair),
it sengls the SIMPLE QUEUE TAG message with the queue tag (value for the |_T_L_Q mexus.
Using|the returned queue tag ID, the SIM restores what is necessary to continue the[ SCSI
transdction. The queue tag ID shall be freed by the SIM at the completion of the| SCSI
request.

8.4.2.8 Error conditions and queues within the subsystem

The JIM shall place its internal queue for a Logical Unit into the frozen state for any status
other than Request Completed without Errorcef Request in Progress for an EXECUTE| SCSI
I/0 REQUEST CCB, unless the SIM queue, freeze disable bit has been set in the CCB.[ If the
SIM queue freeze disable bit is set,.the queue shall not be frozen and CCB exefcution
continues from the SIM queue.

NOTE L Immediate CCB function types, Target Mode CCBs, and EXECUTE ENGINE REQUEST CCB$ never
result ih a frozen SIM queue. The action of some immediate CCBs (e.g., Abort SCSI Command, Termirjate 1/0
Proces$ Request) may result in an EXECUTE SCSI I/0 REQUEST CCB being returned which does freeze the SIM
queue.

The SIM shall maintaip~a*count of the number of CCBs returned with the indication ¢f SIM
queud frozen. The StV-shall decrement the SIM queue frozen count for each CCB regeived
with 8 Release SIM Queue function code with the SIM Queue Freeze hit set to a on¢. The
SIM/HBA shall not'release its internal queue until the SIM queue frozen count is zer¢. The
SIM shall notcalfew the SIM queue frozen count to have a negative value. The SIM shall not
consider it @anerror when a CCB is received with a Release SIM Queue function code that
would|decrement the SIM queue frozen count past zero (negative).

In the event that a SIM encounters an error condition which can not be associated with a CCB
the SIM shall not freeze the queue. The SIM should attempt to continue operation. Failing that
the SIM shall take corrective action leaving the SCSI bus in a usable state.

When a SIM's Logical Unit's queue is in the frozen state (a positive value in the SIM queue
frozen count), the SIM shall not dispatch any CCBs to that Logical Unit except to retrieve
autosense information. Peripheral drivers can still send CCBs to the SIM for the Logical Unit,
or any other Logical Unit. Any new CCBs received by the SIM shall be placed in the queue
according to the rules specified in 8.4.2.1.

NOTE 2 Since the SIM is the initiator, the SIM's internal queue goes into a frozen state so that the pending sense
information in the Logical Unit is not discarded. The SIM holds its internal Logical Unit queue in the frozen state
until RELEASE SIM QUEUE CCB(s) are received that decrement the SIM queue frozen count to zero.

NOTE 3 The SIM queue frozen count can be greater than one for a number of conditions. An example of two of
these conditions are SCSI BUS RESET, and a target operating in tagged queue mode.
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Using the CCB, the SIM returns in the CAM Status field an indication of the frozen queue
condition and other information. The peripheral driver acts upon the information returned via
the CCB. The setting of the Autosense bit in the CAM Flags field does not affect how the SIM
handles freezing the SIM's internal queue (i.e., the REQUEST SENSE command issued by
the SIM to recover the sense data does not release the SIM queue). See 8.7 for further
information on autosense.

8.5 SIM handling of SCSI resets

CAM defines the SIM/HBA mandatory handling of the SCSI hard reset alternative and SCSI
BUS DEVICE RESET messages. The optional handling of the SCSI soft reset alternative for

sc&wmmm—mwmmmm
shall he adhered to if the SIM/HBA supports the SCSI bus soft reset alternative.
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IM/HBA handling of the SCSI hard bus reset shall be as follows.
on detecting a SCSI bus reset, the SIM/HBA shall perform the following acti
gquence:

block Path ID to the reset bus, all new received CCBs for this)bus are rejecte
status of CAM busy;

return all CCBs within the SIM/HBA for this bus with a €AM status of SCSI Bus
Sent/Received;

call: xpt_async(opcode=reset, path_id=bus that, was reset, target_id=-1, |
buffer_ptr=null, data_cnt=0);

unblock Path ID for the bus;
resume normal processing of CCBs.

e operational functionality for SCSI soft.reset alternative, the SIM/HBA shall impl
bndor unique manner as follows.

e SIM/HBA shall check whether-all Logical Units for a SCSI bus it controls impl
b SCSI soft reset alternative.

all Logical Units support:the SCSI soft reset alternative for a SCSI bus, the SIN
all indicate its support for 'the soft reset alternative by setting the Soft Reset flag
TH INQUIRY CCB.

on detecting a SCSI bus reset for a SIM/HBA that has indicated support of the
ft reset alternative in the PATH INQUIRY CCB, the SIM/HBA shall perform the fol
tions in sequence:

handlethe SCSI soft reset alternative as defined in ISO/IEC 9316;

call:SXpt_async(opcode=reset, path_id=bus that was reset, target_id=-1, |

y that
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— If not all Logical Units for a SCSI bus implement the SCSI soft reset alternative, the
SIM/HBA shall ensure in a vendor unique manner that all Logical Units operate in
consistent manner with either the SCSI soft reset alternate or the hard reset alternative.
The SIM/HBA shall also indicate the alternative chosen by the PATH INQUIRY CCB Soft
Reset flag setting.

The S

IM/HBA handling of the SCSI BUS DEVICE RESET message shall be as follows.

— Upon successfully issuing a SCSI BUS DEVICE RESET message to a target, the SIM/HBA

sh

a)

b)

all perform the following actions in sequence:

block Target Id for the bus, all new received CCBs for this target are rejected with

status of CAM busy;

return all CCBs within the SIM/HBA for this target with CAM status of Bus Device

Reset sent;
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c) call: xpt_async(opcode=reset, path_id=bus that issued the SCSI BUS DEVICE RESET
message, target_id= target id of device that received the SCSI BUS DEVICE RESET
message, lun=-1, buffer_ptr=null, data_cnt=0);

d) unblock Target ID for the bus;
e) resume normal processing of CCBs.

8.6 Asynchronous event callback
In an event such as a SCSI bus reset or an asynchronous event notification the XPT/SIM has

to be able to make a callback to the peripheral driver(s), even though there may be no CCBs
active far the peripheral driver(s)

Callbgck routines have the same privileges and restrictions as hardware interrupt’ service
routines. The peripheral driver shall return from the callback.

During system startup or peripheral driver initialization, the peripheral driver should register
for an| asynchronous event callbacks for each Logical Unit with which itis’working and once
with the XPT. The Asynchronous Events for Logical Units registration @re the following:

— Sgnt Bus Device Reset to target;
— SCSI AEN;

— Unsolicited reselection;

— S(¢SI Bus Reset.

The Asynchronous Events for the XPT registration are'the following:

— N@w Logical Units found during a rescan;
— Pdth ID de-registered,;
— P4dth ID registered.

In order for a peripheral driver to reeceive asynchronous event callbacks for a Logical Unit, it
shall issue a SET ASYNCHRONQOUS CALLBACK CCB addressed to the Logical Unit with the
Asyndhronous Event Enables-fields set to a 1 for those events the peripheral driver wishes to
be notified of through an asynchronous callback. For the XPT asynchronous event callbacks,
the pégripheral driver shalkissue a SET ASYNCHRONOUS CALLBACK CCB addressed [to the
XPT (Path ID 0xFF) withythe Asynchronous Event Enables fields set to a one for those ¢vents
the peéripheral driver wishes to be notified of through an asynchronous callback. The SET
ASYNICHRONOUSYCALLBACK CCB shall apply only to a single Logical Unit or the XPT. The
use of wildcards_shall not be supported for the SET ASYNCHRONOUS CALLBACK CCB|

The peripheral driver can change its asynchronous events callbacks for a particular| SCSI
Log|cl Unlt or the XPT by issuing the SET ASYNCHRONOUS CALLBACK CCB to a Uogical
e, an
updated Penpheral Dr|ver Buffer Pomter f|eld an updated S|ze of AIIocated Penpheral Buffer
field, and the Asynchronous Callback Pointer field containing the original registered value.

The peripheral driver can de-register for asynchronous event callbacks for a Logical Unit or
the XPT by issuing the SET ASYNCHRONOUS CALLBACK CCB to the Logical Unit or the
XPT with the Asynchronous Event Enables field set to zero and the Asynchronous Callback
Pointer field containing the original registered value. When a peripheral driver wishes to
change its asynchronous event callback routine, it shall do so by de-registering and then shall
follow the registration procedure.
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The XPT shall pass all SET ASYNCHRONOUS CALLBACK CCBs to the addressed (Path ID)
SIM in addition to performing XPT table maintenance. This allows the SIM to perform its own
asynchronous callbacks to peripheral drivers, foregoing the available (and required) XPT
services. The callback interface to the peripheral driver is the same whether the
asynchronous callback is from the XPT or directly from the SIM.

Upon detection of a supported enabled event, the SIM shall do the following once for each
detected event

a) Classify the event
ascertain the opcode. (see Table 1).

b) Fdrmat the associated data within an internal (to the SIM) buffer (e.g., the sefs¢ data
received from an AEN).

c) Pgrform the XPT reverse routing required by the event. The SIM calls theasync cgllback
en'rry point in the XPT:

lomg xpt_async(opcode, path_id, target_id, lun, buffer_ptr, data_cnt).

The XPT shall be responsible for ensuring that requests to the xpt_async() routirle are
processed in serial fashion. Alternatively, the SIM shall call the petipheral driver direqtly. In
this case the SIM shall be responsible for serialization.

All of [the arguments, other than the pointer, are long values of 32 bits. The value of{ -1 in
path_{d, target_id, and lun fields can be used as a wildcard. A null buffer pointer value|and a
count|of O are valid for opcodes that do not require any.data transfer.

Using|the path_id, target_id, lun fields, and event.opcode information available directly|to the
SIM or to the XPT from the xpt_async() call, the XPT or SIM scans its internal tables Ipoking
for "mjatches” with the registered asynchronous’ callback peripheral drivers (see 10.2.7).[When
a matgh is found, either exactly or with a-wildcard of —1, the XPT or SIM shall copy th¢ data
for the opcode, if available, into the area’reserved by the peripheral driver and then call the
peripheral driver's async callback routine.

The grguments to the peripheral driver's async callback routine are the same ds the
xpt_async() routine.

void (fcam_async_fune)\(opcode,path_id,target_id,lun,buffer_ptr,data_cnt)

The buffer_ptr vatue ‘shall be the peripheral driver's buffer. The data_cnt value shall bg what
the XPT has to.transfer from the SIM's buffer up to the limit of the peripheral driver's buffer.

For mlost opcodes the path_id, target_id, and lun arguments are the only ones needed. The
only ¢pcodes that require an additional buffer are AEN, Path ID registered, and Path ID
de-redistered:

Table 1 lists the opcodes and the expected data requirements for the number of bytes to be
transferred.
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Table 1 — Asynchronous event callback opcode data requirements

Event Opcode Path ID Tar get LUN Data cnt
Unsol. SCSI bus reset 0x0001 Valid n/a n/a n/a
Unsol. reselection 0x0002 Valid Valid Valid n/a
reserved 0x0004

SCSI AEN 0x0008 Valid Valid Valid Min. 22
Sent BDR to target 0x0010 Valid Valid n/a n/a
Path ID registered 0x0020 XPT ID n/a n/a Min. 1
Path ID de-registered 0x0040 XPT ID n/a n/a Min. 1
New devices found 0x0080 Valid n/a n/a n/a

The AEN requires a minimum of 22 bytes of buffer space. This space includes the 4'bytes rg
by thg AEN data format and 18 bytes defined by the sense data format (seeNSO/IEC 93]

The Path ID registered and the Path ID de-registered data requireménts shall be a mi

of 1

registered and Path ID de-registered Asynchronous Callback Requests are directed

XPT,

byte. This byte shall contain the Path ID needed to access{the SIM. Since P

he Path ID argument is the XPT's Path ID (OxFF).

quired
16).

imum
th ID
fo the

The new devices found opcode shall be returned whenever the XPT/SIM issues an inquiry

which| detects that a device is attached which was{not previously found (e.g., a

powe

NOTE

until affer some delay. A XPT/SIM may scan the bus after initialization to update its tables with the c
inquiry information.

If thefe is valid data placed in the peripheral driver's data buffer by the XPT/SIN
peripheral driver is required to save-or discard that data before returning control
XPT/HIM.

8.7 Autosense

Autosgnse causes sensendata to be retrieved automatically if a CHECK CONDITI

COM

Disable Autosense (CAM Flag is a 1, the SIM shall perform an Autosense functi
described in this subclause.

The S
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ned on after system initialization was completed)

Some devices provide minimal information at poweér-on and cannot provide complete inquiry info

MAND TERMINATED status is reported in the SCSI Status field of the CCB. Unle
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IM shall~eonstruct a REQUEST SENSE command and send it to the same Logical Unit.

br and
h field

cation~and amount of sense data are specified in the Sense Info Buffer Pointg
% Info Buffer Length fields respectively of the SCSI I/0O Request CCB. If the lengt

d, but with a data allocation length of 0.

all be

After completing the autosense sense sequence without failure the CAM Status and SCSI
Status fields shall contain the status of the original command that caused the check condition.

The target can return fewer than the number of sense bytes requested. This is not reported as
an error, sense status shall be flagged as valid and the Autosense Residual Length field shall
be set correctly.
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8.8 Loadable modules

Some operating system environments provide the ability to load or unload software drivers,
thus peripheral drivers or SIM modules can be loaded dynamically. In such systems, the XPT
module (typically supplied by the OS vendor) is either part of the system or must be loaded
first.

The XPT, as part of a loadable OS, exports its "label", which is used as a reference by the
other loadable modules. The XPT manages the loading of SIMs and provides the common
access point for peripheral drivers to register a loaded or unloaded SIM.

When[ a peripheral driver is loaded, it can go through its initialization process (seg OSD
initialization), call the XPT initialization point and then query the XPT for the HBAs_(Rath IDs)
that afe present in the system and targets that have been identified as being on those HBAs.

When[a SIM is loaded, the SIM and XPT have to work together to have the) SIM-supported
HBAs| registered as addressable Path IDs. The SIM shall call the XPT once for| each
suppdrted bus in order to obtain the Path ID for that bus.

long Xpt_bus_register(CAM_SIM_ENTRY *)

The argument is the pointer for the data structure defining ¢he entry points for the SIM. The
value [returned is the assigned Path ID; a value of -1 ihdicates that registration was not
succepsful.

The CGAM_SIM_ENTRY table is used to define the entry points for the SIMs.

typedef struct
{
long (*sim_init)(); [* pointer to’the SIM init routine */
lonpg (*sim_action)(); /* pointer to the SIM CCB go routine */
} CAM_SIM_ENTRY;

When|the xpt_bus_register function is called, the XPT shall update its internal tables anf then
call the sim_init(path_id) -function pointed to by the CAM_SIM_ENTRY structure, The
initialigation for the loaded SIM is no different than for a SIM statically included in the kernel
at bogt time. After the (SIM has gone through the initialization process, the XPT shall scan the
SCSI pus in order to‘update its internal tables containing inquiry information.

The SIM shallcall the XPT once to de-register the bus for a given Path ID:

long xpt_bus_deregister(path_id)

The argument is the Path ID for the bus being de-registered. A return value of zero indicates
the bus is no longer registered, any other value indicates the call was unsuccessful.

When the xpt_bus_deregister function is called, the XPT shall update its internal tables to
reflect that the path_id (HBA) is not present.

Peripheral drivers can request to be informed when a Path ID is registered or de-registered
via the async callback feature (see 8.6 and 10.2.7).
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9 OSD (operating system dependent) operation

9.1 UNIVOS operating system

The CAM subsystem is intended to provide a set of services for third-party vendors.

There are several sets of modules for UNIVOS:

— peripheral drivers that are device class specific;

— a configuration_driver for initialization;
—  theXPT;

— SIMs that are HBA-specific.

Each member of these sets is treated as a UNIVOS driver and is linked into the lkerngl. The
XPT and configuration_driver (which is responsible for initialization) are OS-vendor specific;
other drivers may come from any source.

At kernel configuration and link time the cam_conftbl[ ] is created and(cantains entry points for
the SIMs, which are used by the XPT.

The clam_conftbl[ ] is used by the XPT/configuration_driversta’call routines and pasg CAM
paranjeters between them (e.g., the Path ID contained in thie CCB created by the peripheral
driver) is used to index into the cam_conftbl[]. The/,entry point for the selected| SIM,
sim_alction( ) is called with a pointer to the CCB as anargument.

The chm_edt[ ] data structure is used and createdyduring the initialization process to cpntain
the ngdcessary information of all the targets found on all the HBAs during the init sequencge.

The CJAM Flags used are as described in Table 18.
The success of a function is reported with a CAM Status of Request Completed without Error.
The fgilure of a function is repotted with any other CAM Status except Request In Progrgss.

9.1.1 [Initialization

The irfitialization of they XPT and SIMs is under the control of the configuration_driver.

Due tp the diffefent UNIVOS-based systems, there is no common initialization procegs that
can dontrol ‘the order of calls to the peripheral driver's and configuration_driver's init()
routings. It Is necessary to make sure that the subsystem is initialized before any requests
can be¢.serpviced from the peripheral drivers. Due to this constraint when the peripheral driver's
Inltlall G-“‘;"; et Fre—chtve LI ca € v Ha v Hre Te—Sto i
not yet initialized, the XPT shall call the configuration_driver to formally initialize the
subsystem. Once the subsystem is set up, either from a previous xpt_init call or the
configuration_driver being called, all subsequent xpt_init calls shall simply return.

When the configuration_driver is called for initialization, it uses the cam_conftbl[ ] entry
structures. The configuration_driver makes the init() routine calls, to the XPT, and to each
SIM in turn, allowing them to initialize. The initialization routine for the SIM is called with its
Path ID as the argument. Interrupts shall be disabled or blocked by the configuration_driver
during the initialization process.

After the initialization process has been completed, the configuration_driver obtains
information about each SIM, HBA, and Logical Unit detected, and maintains a table, the
cam_edt[], of these devices. The information is obtained by using CCBs through the CAM
interface.
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Once the CAM subsystem is initialized and the cam_edt[ ] set, the peripheral drivers can use
the subsystem. This allows them to ascertain what devices are known and make appropriate
memory allocations and resource requests of the XPT.

The SCSI-2 inquiry command shall be issued to all Logical Units on the attached interfaces,
and shall contain an allocation length of 36 bytes, which is sufficient to transfer the device
information and the product information. The EVPD and page code fields in the inquiry
command shall be set to 0. It is assumed that the responding devices return the inquiry data,
even though the device may not be ready for other commands. A limited number of retries are
done for devices that return busy status following the inquiry command. If the retry limit is
reached, the status of the device in the XPT is set to "not found". The inquiry command shall

be th nnl\]/ command-issued h\ll the XPT to the devices dllring initialization

9.1.2 |Accessing the XPT
9.1.2.1 From the peripheral driver

The X|PT provides functions to obtain CAM system resources for the peripheral driver. [These
functipns are used to allocate and free CCB resources.

There|are two routines used in the handling the CCB resources. Fhe-two routines are

C(¢B *xpt_ccb_alloc() and
vojd xpt_ccb_free(CCB *):

— | the xpt_ccb_alloc() routine returns a pointer-&o) the allocated CCB. The peripheral
driver can now use this CCB for its SCSI/XPT fequests;

— | the xpt_ccb_free() routine takes a pointér.to the CCB that the peripheral driver has
finished with, and can now be returned to,the CAM subsystem CCB pool;

— | the pointer to the CCB returned from the xpt_ccb_alloc() call shall be large enoligh to
contain any of the possible XPT/SHW function request CCBs;

— | the CCB can only be used (i.e.,"sent to the XPT), once. Once the CCB has completed
it shall be returned using the‘xpt_ccb_free() routine;

— | the xpt_cchb_alloc() routine’shall return a null if memory resources are not immedliately
available.

9.1.2.P From the SIM

The S|IMs obtain requests from the XPT as they are passed across from the peripheral griver,
via a |routine included in the SIM's configuration information. The field in the configyration
table |s declared as "long (* sim_action)(CCB *)". The XPT does not modify CCBs or CDBs.
The X|PT shallintercept those CCBs which must be redirected to the configuration_driver (get
device typ€, and set device type).

9.1.3 Tallback on completion

The callback on completion field in the CCB is a structure that is platform specific, but always
contains at least a callback function pointer, named cbfcnp, and declared as "void
(*cbfcnp)(CCB *)". The argument to cbfcnp shall be the address to the CCB.

The Disable Callback on Completion feature should not be used. Peripheral drivers should not
poll the CAM Status field.

9.1.4 Pointer definition in the UNIVOS environment

Pointers in the CAM environment are treated as any other pointer in a given UNIVOS
implementation. For the Intel 80386 platforms, pointers are 32-bit virtual addresses into a flat
address space.
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9.1.5

Request mapping information

This field is expected to contain a pointer to the buffer structure that the SCSI I1/O CCB was
created for. This copy of the buf structure pointer, bp, is used by the SIM to get to the I/O
mapping information needed to access the data buffers allocated by the application program.
A value of null is allowed if there is no need for the SIM to map the data buffer addresses
(i.e., data count is zero), the buffer is internal to the kernel, or the addresses are physical.

9.1.6

XPT interface

The XPT interface provides functions that peripheral drivers and SIM modules can access in
order to_transfer _information and process user requests. The following defines the entry

pointg
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This r
return

The a
d)

All CA
CAM

, and describes the required arguments and return values.
| Functions for peripheral driver support
long xpt_init()

outine is called by the peripheral driver to request that the XRT “and sub-layq
zed. Once the sub-layers are initialized any subsequent calls by-other peripheral ¢
juickly return.

are no arguments and the return value is either success(oy failure.

CCB *xpt_ccb_alloc()

putine is used whenever a peripheral driver ngeds a CCB (the common data str
pcessing SCSI requests). It returns a pointerito“the allocated CCB which the peri

can now use as the CCB for its SCSI/XPT requests. The returned CCB sh
ly initialized for use as a SCSI 1/0 request CCB. The SIM private data area shal

eral driver.

are no arguments and the return value is a pointer to an initialized CCB.
void xpt_ccb_free(CCB *)

butine takes a pointer-tothe CCB that the peripheral driver has finished with so it ¢
ed to the CAM subsystem CCB pool.

fgument is the pointer to the CCB to be freed, there is no CAM Status.
long xptwaction(CCB *)

M/SCSI CCB requests to the XPT/SIM are placed through this function call. All re

rs be
rivers

Licture
bheral
all be
have

already set up to be used by the XPT and SIM, and shall not be modified by the

an be

urned
plds.

Status information is obtained at the callback point via the CAM and SCSI status fi

The argument is a pointer to the CCB, and the return value is either success or failure.

9.1.6.2 Functions for SIM module support

a) See 8.8 for loadable module support:
long xpt_bus_register(CAM_SIM_ENTRY *)
long xpt_bus_deregister(path_id)

b) vo

id xpt_async(opcode, path_id, target_id, lun, buffer_ptr, data_cnt)

The SIM calls this routine to inform the XPT that an async event has occurred and that there
may be peripheral drivers which need to be informed.
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— The opcode, path_id, target_id, lun, and data_cnt arguments are long 32-bit values.

— The path_id, target_id, and Iun define a Logical Unit for the async callback;

— The opcode contains the value for what has happened;

— The buffer_ptr and data_cnt are used to inform the XPT where and how much data is

as

9.1.7

sociated with the opcode.

SIM interface

The SIM interface provides functions to the XPT, and should never be accessed directly by
the peripheral driver. Each vendor's SIM should provide a publicly-defined entry structure
such as CAM_SIM _ENTRY cse vendorname.

The f

values.

a)

This r
Path |

b)

bllowing defines the entry points, and describes the required arguments cand

long sim_init(path_id)

putine is called by the XPT to request that the SIM be initialized*“The argument
d assigned to the SIM and the returned value is either success, ar failure.

long sim_action(CCB *)

All C¢EB requests to the SIM are placed through this function-call. All returned CAM
information is obtained at the callback point via the CAM and SCSI status fields.

The afgument is a pointer to a CCB, and the returnedalue is either success or failure.
9.2 UANOS
LANOIS drivers are called NLMs (LANOS loadable modules). These modules are regi

and li

hked dynamically with LANOS: they are loaded after the operating system is init

and may be unloaded at any time.

The L

ANOS CAM subsystem consists of 3 sets of NLMs:

ripheral drivers (NLMs)‘that are device class specific;

— the XPT router and SIM*maintenance NLM;

- SI

The p

M NLMs that aré HBA-specific.

eripheral drivers and SIMs communicate with the XPT through labels exported

XPT when it is loaded.

The CJAM,Flags used are as described in Table 18.

9.2.1

return

is the

Status

stered
alized

by the

Initialization

As the LANOS dynamic linker does not allow an NLM to load if it makes references to a label
it cannot resolve, the order in which the NLMs load is important. The XPT module exports four
entry points when it is loaded, and both peripheral drivers and SIM modules make references
to them. The XPT shall be loaded first, after which either peripheral drivers or SIMs may be
loaded.
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Peripheral
driver references labels exported by XPT
\%
|
XPT xpt _action ();
xpt async ();
(first) xpt bus register ();
T xpt bus deregister ();
N
SIM SIM references label
exported by XPT
Figure 2 — CAM layers
For an overview of SIM SCSI registration with the XPT see 8.8. For an overview of peripheral

driver

When

definifion file. At this point the SIM can perform its initialization“functions.

registration with the XPT see 8.6 and 10.2.7.

LANOS loads a SIM, it shall call the initialization routine specified in the LANOS

As paj

suppdrts, to register the address of its entry point withithe XPT and to get a Path ID fo

t of initialization the SIM shall call the xpt_bus_register function once for each

linker

HBA it
each

HBA from the XPT. The XPT then adds this SIM to_its internal tables so it can route requests

to the|new SIM. The XPT also notifies all peripheral drivers that registered an asynchr

callb
exists
path.

When

regist

definifion file shall be called. At this<time, the driver needs to ascertain which, if any, SIN
bred.
eripheral driver sends, a PATH INQUIRY CCB to each path to ascertain if a §
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regist

so that if the SIMNis de-registered, the peripheral driver shall be notified. In addit

peripH
locate]
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k routine with the XPT (with the SIM module registered bit set), that a new P
Upon receiving this message the peripheral drivers can check for new devices ¢

LANOS loads a peripheral driver, the initialization routine specified in the

bred. If a valid response is returned the peripheral driver checks for devices
rts on that path._If the peripheral driver supports any devices on this path, it
br an asynchroneus callback routine and specify the SIM registration in the opcod

eral driver Should also register for SIM registration to alert the driver of the ne
devices-on a newly added SIM module.

SIM and peripheral driver unloading
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Before a SIM unloads, it shall call the xpt_bus_deregister() function once for each path the
SIM supports. The XPT then calls every peripheral driver that has registered an asynchronous
callback routine with the SIM module de-registered bit set on this path. Peripheral drivers then
notify LANOS that the drives on this path are in an inactive state. The XPT then removes the
path from its internal tables and further peripheral driver requests on this path shall return
CAM Status of Invalid Path ID.

Before a peripheral driver unloads, it needs to notify the XPT module so that the dependency
tables can be updated. This is done by registering an asynchronous callback routine with the

opcod

e set to zero. The XPT then removes this driver from its callback tables.
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The XPT can only be unloaded after all peripheral drivers and SIM modules have been
unloaded. LANOS does not allow an NLM to unload if it has exported labels that other NLMs
are using. As all SIM and peripheral drivers refer to labels exported by the XPT, LANOS does
not allow the XPT to unload until all the SIMs and peripheral drivers have been unloaded, at
which point there is nothing left for the XPT to support and it can be safely unloaded.

9.2.3 Accessing the XPT

LANOS allows an NLM to export functions which NLMs loaded at a later time can reference.
An NLM calls an exported function in the same way it calls any other function. The C
language calling convention is assumed. In order for communication between the peripheral
drivers, XPT, and SIM modules to work correctly the names of the XPT entry points have to
be constant.

The eptry points in the XPT module are:

— xpt_action () accepts CAM control blocks from the peripheral driver andreutes them to the
cofrect SIM;

— xpt_async () is used by the SIM module to notify the XPT when¢an asynchronous|event
ocurs;

— Xpt_bus_register () is used by the SIM to register a SCSI bus)with the XPT and olQtain a
Pgth ID for the SCSI bus;

— xpt_bus_deregister () is used to de-register the passed Path ID and associated SCS| bus.

9.2.4 |Hardware registration

The S§IM module needs to do the actual registration of the host adapter with LANOS.|Since
only oane SIM may support a given host adapter this prevents any hardware optiong from
being|registered twice. The SIM does not register any devices with LANOS, only the hardware
options used by the card (e.qg., interrupt line; base address, DMA, etc).

Interrypts generated by the host adapter are handled by the SIM module, so the SIM must
also register its interrupt service routine with LANOS.

A perjpheral driver registers™a logical card with LANOS for each path_id it supports| This
logical card uses no hardware resources, but does have entry points for 1/O and |OCTL
requepts from LANOS.\The peripheral driver also reports the devices that it suppqrts to
LANOS.

The XYPT does-not register any hardware or devices with LANOS. It loads as a driver, but
does not register any IOPOLL or IOCTL entry points.

9.2.5 |[Mistellaneous

It is the responsibility of the peripheral driver to allocate memory for its CCB blocks. Normally
the peripheral driver needs to keep one CCB structure for each device it supports, so the
memory can be allocated in the data structure provided by LANOS when a device is added to
the system.

Since fast disk channels are essential for a LANOS server, peripheral drivers should never
poll the CAM Status field to wait for completion. The driver should send the CCB to the XPT
module and then either do more work, or exit immediately. The SIM module calls the function
whose address is in the callback field of the CCB block when the request is finished. The
callback function runs at interrupt level, so it cannot call any LANOS routines that are
"blocking" or the file server abends.
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9.3 DOS (disk operating system)

Under DOS, a software interrupt is used to access any of the XPT or SIM functions, which are

combi

ned into a single module.

The routing functions of the XPT are performed by the DOS concept of "interrupt vector
chaining". During execution, an XPT/SIM module ascertains if a particular CCB is one that it
should handle. If not, it routes the CCB to the previous "owner" of the interrupt vector.

The C

AM Flags used by the DOS XPT/SIM are described in Table 18.

9.3.1

During initialization, the XPT/SIM modules should be loaded as character device dfivers

As ch
device
lowes

The

Implementations do not need to use the same code, but they ate)required to accompli

same

9.3.1.
The p

G4
S4
IF

El

EN

Cq
IF

Initialization

aracter device drivers are required by DOS to have unique namesg-the 8-chg
name should be "$$CAMxxx", where xxx is the ASCII decimal numeric value
Path ID supported by this XPT/SIM module.

rogramming examples in this clause are used to assist thevreader's understa

goals.

Il Multiple XPTs
seudocode for the XPT initialization sequence_ is.as follows:

bt INT 4Fh interrupt vector;

lve this address for chaining;

there is a CAM XPT already installed (see 9.3.2.1)
Perform Path Inquiry (Path ID=0FFh) to get highest Path ID;
First Path ID = highest Path-ID + 1;

racter
of the

nding.
sh the

EN

SE
First Path ID = 0;
D IF;
unt number_of Path IDs needed;
no HBAs-to support (count = 0)
Exitinitialization without installing driver;
DF;

Set INT 4Fh interrupt vector to point to CAM entry point;
Save highest Path ID used (first Path ID + count — 1);

Set character device name to "$$CAMxxx",

where xxx=first Path ID;

Perform all necessary HBA initialization;
FOR each SCSI bus supported:

FOR each SCSI ID (excluding initiator)
IF device exists
FOR each LUN
Perform INQUIRY to get PDT for table;
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END FOR;
END IF;
END FOR;
END FOR;

9.3.1.2 Device table handling

9316-2 © ISO/IEC:2000(E)

The XPT/SIM is only required to keep the peripheral device type of the devices connected to

the supported SCSI bus(es).

9.3.2 |Accessing the XPT

There|are various mechanisms used to access XPT or SIM functions from peripheral drivers

or application programs.

9.3.2.1 Testing for the presence of the XPT/SIM

Peripheral drivers and applications can check for the presence of an. XPT/SIM module| (e.qg.,

by petforming a "check install") function such as:

On entry:
AX = 8200h
CX = 8765h
DX = CBA%9h
On return:
AH = 0 (if successful)
CX = 9ABCh
DX = 5678h

ES:DI = address of charaeter string "SCSI_CAM"

All other registers unaffected.

The fgllowing routine cheeks-for the presence of an XPT/SIM module. It returns a value|of 1 if

a module is found and a.wvalue of 0 if not found.

CHK_FOR_CAM “-PROC NEAR
MOV CX,8765h ; load l.s.w. of signature
MOV DX,0CBA%h ; load m.s.w. of signature
MOV AX,8200h ; load "check install" COdT
HNF 4Fh —perform—echeckinstal-
CMP Ah,0 ; function supported?
JNE NOT_THERE ; if not, no xpt/sim
CMP DX,5678h ; check m.s.w. of signhature
JNE NOT_THERE ; if invalid, no xpt/sim
CMP CX,9ABCh ; check l.s.w. of signature
JNE NOT_THERE ; if invalid, no xpt/sim
CLD ; set direction flag
MOV CX.,8 ; load string length
MOV SI,OFFSET SCSI_CAM ; get string address
REPE CMPSB ; compare strings
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JNE NOT_THERE ; if strings differ, no xpt/sim
MOV AX,1 ; load "found" status
RET ; return to caller
NOT_THERE: MOV AX,0 ; load "not found" status
RET ; return to caller
CHK_FOR_CAM ENDP
SCSI_CAM DB 'SCSI_CAM' ; string to find
9.3.2.2-SendingaCCB tothe XPT
Once |it is ascertained that an XPT/SIM module is present, the peripheral driver or-application
can agcess the XPT/SIM functions by sending a CCB to the XPT/SIM e.g.
Oon entry:
ES:BX = address of the CCB
AX =8100h
On return:
AH = 0 if successful
= any other value if an error occurred
All other registers unaffected.
NOTE | The SIM may complete and return control to the location“pointed to by the callback on completion|field in
the CCB before the software interrupt returns.
The fpllowing routine sends a CCB to the~XPT/SIM module. It returns a value df O if
succepsful and 1 if not.
SEND_CCB PROC NEAR
MOV AX,8100h ; load "send CCB" function
MOV ES,SEGMENT CCB ; load segment of CCB
MOV BX,OFFSET CCB ; load offset of CCB
INT 4Fh ; call XPT/SIM module
SHR AX,8 ; put return code in al
RET ; return to caller

SH

END_CCB/ ENDP

9.3.3

Callback on completion

When an 1/O operation has completed, a XPT/SIM module shall make a FAR call to the
routine which had its address passed in the callback on completion field of the CCB. The first
4 bytes of this field are used to indicate the routine's address in the Intel segment:offset
format. When the callback is made, all hardware interrupts shall be disabled and ES:BX shall

point t

9.3.4

o the completed CCB.

Asynchronous event callbacks

There are some differences in the DOS XPT/SIM implementation of asynchronous callbacks
as compared with the description in 8.6.

The DOS XPT/SIM does not support the SIM module loaded and SIM module unloaded
opcodes reported by the XPT/SIM module when the asynchronous callback routine is called.


https://iecnorm.com/api/?name=129e5b178bed2ab17e95a5e2c75fcb9c

- 34 — 9316-2 © ISO/IEC:2000(E)

The SET ASYNCHRONOUS CALLBACK CCB is held by the XPT/SIM until it is
"de-registered". This is accomplished by sending another SET ASYNCHRONOUS CALLBACK
CCB to the XPT/SIM with all of the Asynchronous Event Enables field reset and the address
of the original SET ASYNCHRONOUS CALLBACK CCB in the Peripheral Driver Buffer Pointer
field. At that point the original CCB shall be dequeued and both CCBs shall be returned to the
peripheral driver or application.

NOTE There is an implication here that a peripheral driver or application which wishes to be notified when the
specified asynchronous event occurs, has to register separately with each Path ID.

The peripheral driver buffer pointer and size of allocated peripheral buffer fields in the SET
ASYNCHRONOUS CALLBACK CCB are considered as private data by the XPT/SIM, to be
used ferCCB qnnning

When|an asynchronous event occurs that is enabled by the bits in the Asynchronous |Event
Enablgs field of the SET ASYNCHRONOUS CALLBACK CCB, the virtual address speciffjed by
the Agynchronous Callback Pointer field shall be called with the following registers:

On entry:

AH = opcode as specified in Table 1.

AL = Path ID that generated the callback.

DH = Target ID that caused event (if applicable).
DL = LUN that caused event (if applicable).

CX = data byte count (if applicable).

ES:BX = address of data buffer (if applicable).

On return:
All registers shall be preserved.

It is the responsibility of the peripheral.d@siver or application to copy any or all required data
out of the data buffer into a local buffer before returning from the asynchronous cdllback
routing.

9.3.5 [Pointer definition
All polnters shall be passed to the XPT/SIM as segment:offset type virtual addresses.
10 GAM contraltblocks

The JCBs used by peripheral drivers and applications to request functions of the XP[T and
SIM hpve @ common header, as shown in Table 2.

lable 2 — CANM control bloCK header

Size|Dir
4 o) Address of this CCB
2 0 CAM Control Block Length
1 0 Function Code
1 I CAM Status
Connect ID
1 Reserved
1 O Path ID
1 0 Target ID
1 O LUN
4 0 CAM Flags
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The sequence of the fields in the data structures shall be consistent between vendors (i.e.,
the binary offset shall be the same for every field). The binary contents of fields may vary
according to the memory addressing protocol of the processor.

The definition of the fields in the data structures can vary among operating systems and
hardware platforms, but the vendors are expected to provide compiler definitions which can
be used by third-party attachments. Several fields in the CCB are pointers, and their meaning
is dependent on the OS which is being supported. In general, these pointers are interpreted

as either virtual or physical addresses.

Additional bytes beyond the CCB header are dependent on the function code.

A peripheral driver, the XPT, or a SIM that allocates CCB(s) shall be responsible_for-f
those [CCBs it has allocated after the allocating entity is finished with the CCB(s) cA-peri
driver| the XPT, or a SIM shall not free any CCB that it has not allocated. A permipheral
the XPT, or a SIM shall not free a CCB that has been sent to xpt_actign()” and has not
completed (see 0 for further information on CCB completion). A peripheral driver, the X
a SIM shall not free a CCB more then once per allocation of thaty€CB and sh
respofsible for keeping track of the CCB(s) it is using in a vendor unique manner.

Most 5CSI messages are handled transparently by the SIM, but in)some cases, the peri
driver[has been given the ability to force the SIM to issue a message.

Table[3 summarizes the message support.

Table 3 — Support of SESI messages

reeing
bheral
driver,

PT, or
all be

bheral

ABQRT Discretely supported by function codes
ABQORT TAG Discretely supported by function codes
BUS| DEVICE RESET Disceretely supported by function codes
CLEJAR QUEUE Not supported
COMMAND COMPLETE Transparently supported by SIM
DIS|CONNECT Transparently supported by SIM *
IDENTIFY Transparently supported by SIM
IGNJORE WIDE RESIDUE Transparently supported by SIM
INIJTIATE RECOVERY Not supported
INITIATOR DETECTED ERROR Transparently supported by SIM
LINKED COMMAND COMPLETE Transparently supported by SIM
MES|SAGE PARITY ERROR Transparently supported by SIM
MES|SAGE REJECT Transparently supported by SIM
MODIIFY DATA POINTER Transparently supported by SIM
NO |OPERATLION Transparently supported by SIM
Quejue tag\messages
HEAD O QUEUE TAG Discretely supported by function codes
ORDERED QUEUE TAG Discretely supported by function codes
SIIMPLE QUEUE TAG Discretely supported by function codes
RELEASE RECOVERY Not supported
RESTORE POINTERS Transparently supported by SIM
SAVE DATA POINTERS Transparently supported by SIM
SYNCH DATA TRANSFER REQUEST Transparently supported by SIM *
TERMINATE I/O PROCESS Discretely supported by function codes
WIDE DATA TRANSFER REQUEST Transparently supported by SIM
* Issuing this message influenced by peripheral driver via CAM Flags
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10.1 CCB header fields
10.1.1 Address of this CCB

Pointer containing the physical address of this CCB.

1.1.2 CAM control block length

This field contains the length in bytes of the CCB, including this field and the address of this
CCB in the total.

10.1.3—XPTfumnctiomcode
The fynction codes used to identify the XPT service being requested are listed in Tabte 4.
Table 4 — XPT function codes
Code

00-0F| Common functions

00h NOP

0lh Execute SCSI I/0 (see @1+2)
02h Get Device Type

03h Path Inquiry

04h Release SIM Queué€

05h Set Asynchronous Callback
06h Set Device Typé¢

07h Scan SCSI Bus

08-0F reserved
10-1F| SCSI controd¥, functions

10h Abort SCSI Command

11h Reset+«SCSI Bus

12h Resgt) SCSI Device

13h Texminate I/0O Process

14h S¢an Logical Unit
15-1F reserved

20h,|Engine Inquiry (see clause 12)
21h ylExecute Engine
22—-2F reserved
30-3F| Target mode (see 11.4)
30h Enable LUN

31h Execute Target I/0

32h Accept Target I/0

33h Continue Target I/O

34h Immediate Notify

35h Notify Acknowledge
36-3F reserved
40-7F reserved
QO0-_FEFIVendor TTrn'rInr:

If a function code which is not supported is issued to the XPT, the XPT shall complete the
request and post CAM Status of Invalid Request.

10.1.4 CAM status

This field is returned by the SIM after the function is completed. A zero status indicates that
the request is still in progress or queued. CAM Status is defined in Table 5.

If autosense information is available, the code returned shall be incremented by 80h (e.g.,
04h indicates an error occurred, and 84h indicates that an error occurred and autosense
information is available for analysis).
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Table 5 — CAM status

00h Request in Progress

0lh Request Completed without Error
02h Request Aborted by Host

03h Unable to Abort Request

04h Request Completed with Error
05h CAM Busy

06h Invalid Request

07h Invalid Path ID

08h SCSI Device Not Installed

09h Unable to Terminate I/O Process

0Ah Target Selection Timeout
0Bh Command Timeout
0Ch Reserved

0Dh Message Reject Received

OEh SCSI Bus Reset Sent/Received

OFh Uncorrectable Parity Error Detected
10h Autosense Request Sense Cmd Failed
11h No HBA Detected

12h Data Overrun
13h Unexpected Bus Free
14h Target Bus Phase Sequence Failuce

15h CCB Length Inadequate
16h Cannot Provide Requested Capability
17h Bus Device Reset Sent

18h Terminate I/0O Process
19h Unrecoverable Host Bus{Adaptor Error
1Ah SCSI Bus Reset Denied
1B-32h Reserved
Targets mode only status
33h Initiator Detected Error Received
34h Resource Unavaidiable
35h Unacknowledged Event by Host
36h Message Regeived

37h Invalid CDB

38h Invalid~LUN

39h Invaldld Target ID

3Ah Fundtion Not Implemented
3Bh Nexus Not Established
3Ch Inpvalid Initiator ID

3Dh SCSI CDB Received

3Eh LUN Already Enabled

8Fh SCSI Bus Busy

+40h to indicate that SIM queue is frozen
+80h to indicate that autosense is valid

e 00h Reguest in Progress: the request is still in process;

e 01h Reguest Comp
was encountered;

* 02h Request Aborted by Host: the request was aborted by the SIM/HBA;

« 03h Unable to Abort Request: the SIM/HBA was unable to abort the request as instructed
by the peripheral driver;

* 04h Request Completed with Error: the request has completed and an error condition was
encountered;

e 05h CAM Busy: CAM unable to accept request at this time;

« 06h Invalid Request: the request has been rejected because it is invalid;
e 07h Invalid Path ID: indicates that the Path ID is invalid;

*« 08h SCSI Device Not Installed: peripheral device type field is not valid;
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09h Unable to Terminate I/O Process: the SIM/HBA was unable to terminate the request
as instructed by the peripheral driver;

0Ah Target Selection Timeout: The target failed to respond to selection;

0Bh Command Timeout: the specified command did not complete within the timer value
specified in the CCB. Prior to reporting this status the SIM/HBA shall ensure the command
is no longer active in the target;

ODh Message Reject Received: The SIM/HBA received a SCSI MESSAGE REJECT
message;

OEh SCSI Bus Reset Sent/Received: The SCSI operation was terminated at some point
because the SCSI bus was reset;

OHh Uncorrectable Parity Error Detected: An uncorrected SCSI bus parity eror was
detected;

10h Autosense Request Sense Command Failed: The SIM/HBA attempted tQ ,obtain [sense
data and failed;

11h No HBA Detected: HBA no longer responding to SIM (assumed)to be a hardware
problem);

12)h Data Overrun: target transferred more data bytes than petipheral driver indicdted in
the CCB;

1ilh Unexpected Bus Free: an unexpected bus free condition’occurred;

14h Target Bus Phase Sequence Failure: the Logical Unit failed to operate in compliance
with ISO/IEC 9316;

15h CCB Length Inadequate: more private data-area is required in the CCB (see 10.2.3 for
further information);

16h Cannot Provide Requested Capabilitys resources are not available to provide the
capability requested in the CAM Flags;

17h Bus Device Reset Sent: this CCB was terminated because a BUS DEVICE RESET
message was sent to the target;

18h Terminate 1/O Process: this"CCB was terminated because a Terminate I/O Pifocess
function was specified for thiSXCCB and the CCB was not an I/O process within the Logical
unit;

19h Unrecoverable Host Bus Adaptor Error: this CCB was terminated becausg of a
hardware error detected by the HBA. The error does not indicate a SCSI bus problgm but
an| error within the HBA or host;

1Ah SCSI BustReset Denied: this CCB was not accepted by the SIM/HBA due to d hung
S¢Sl bus condition. This CAM Status is a result of an intelligent HBA detecting a hung
S¢SI bussand with a SIM/HBA specific mechanism, requesting permission from the
controlling SIM software to perform a SCSI bus reset. The permission to perform a SCSI
réset was denied by the SIM;

NOTE 1 This CAM Status is forecasted as being deleted in future versions of CAM due to the following reasons:

an intelligent HBA that reports (in a SIM/HBA specific manner) a hung SCSI bus to the controlling SIM software

is always be granted the permission to reset the SCSI bus;

multiple SCSI bus resets could occur to clear the condition if the decision to reset the bus is left to multiple

peripheral drivers.

33h Initiator Detected Error: indicates the the SIM/HBA has received an INITIATOR
DETECTED ERROR message;

34h Resource Unavailable: indicates that the SIM/HBA has run out of resources for
processing connections (Host Target Mode only);

35h Unacknowledged Event: indicates that the Host Target Mode peripheral driver has not
acknowledged an event;

36h Message Received: indicates that a message has been received by the SIM/HBA that
requires attention;
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« 37h Invalid CDB: indicates that the SIM/HBA has detected an error condition on reception

of

a CDB;

« 38h Invalid LUN: indicates that the Logical Unit specified is outside the supported range of
the SIM/HBA;

« 39h Invalid Target ID: indicates that the Target ID does not match that used by the HBA

sp

ecified by the Path ID field;

« 3Ah Function Not Implemented: indicates that target mode is not supported;

« 3Bh Nexus Not Established: there is currently no connection established between the

specified Target ID and target LUN with any initiator;

e 3Ghnvatit—mitiator—b—the—mitrator—B—specifred—s—outside—the—vatid—range—that is
supported;

NOTE 2 This status can also be returned if the target tries to reselect an initiator other than the-one to yhich it

was previously connected.

+ 30h SCSI CDB Received: indicates that the target has been selected dnd that the| SCSI
CDB is present in the CCB;

« 3Hh LUN Already Enabled: the LUN identified in enable LUN was previously enabled

« 3Hh SCSI Bus Busy: the SIM failed to win arbitration for theSCSI bus during sgveral
different BUS FREE phases.

10.1.5 Connect ID

The cpnnect ID consists of 4 separate fields, of which thelfirst is reserved.

— Pdth ID
THe Path ID specifies the SCSI bus on the installed HBA to which the request is

ad
co

dressed. Path IDs are assigned by.the XPT, begin with zero, and need not be
hsecutive. The Path ID of FFh is assigned for the XPT. A HBA may have more thgn one

S¢Sl bus. A SIM may support more_than one HBA.
— Tdrget ID
This field identifies the SCSJ target which is to be selected for execution of thg CCB
request.
— LUN
THhis field identifies the\SCSI LUN to which this CCB is being directed.
10.1.4 CAM flags
The CJAM flags qualify the function to be executed, and vary by function code (see 11.1.3).

10.2

Funetion codes

10.2.1 NOP

A peripheral driver can execute this function at any time. The XPT shall call sim_action()
passing this CCB if the Path ID is valid. The SIM shall return immediately.
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Table 6 — NOP CCB

Size|Dir NOP CCB
4 0 Address of this CCB
2 0 CAM Control Block Length
1 0 Function Code
1 I CAM Status
Connect ID
1 Reserved
1 O Path ID
1 Target ID
1 LUN
4 CAM Flags

This function shall return a CAM Status of:

— CAM Status of Request Completed without Error;
— CAM sStatus of Invalid Path ID indicates that the specified Path ID js not installed.

10.2.2 Get device type

For a|given Logical Unit this function returns the Peripheral-Device Type of the INQUIRY
respopse data, and optionally the first 36 bytes of inquiry data.

Table 7 — Get devicedype CCB

Size|Dir| Get device type

Address of this CCB
CAM ControltBlock Length
Functionj @ode
CAM Statwus
Connect/ ID
Reserved

Path ID

Target ID

LUN
CAM Flags
Inquiry Data Pointer
Peripheral Device Type of Logical Unit

= I
H O O O

T N
H O/O0.O0 O O

The ipformation on attached SCSI devices is gathered at power-on by the XPT/S|M (to
eliminjate (the need for each driver to duplicate the effort of scanning the SCSI bus for
devices)«

The Peripheral Device Type of the Logical Unit field is the Peripheral Device Type from the
INQUIRY response data. The XPT/SIM shall generate this data by taking byte 0 of the
INQUIRY response data and setting bits 7-5 to zero.

If the Inquiry Data Pointer field contains a value other then null, it shall point to a buffer of at
least 36 bytes. When the Inquiry Data Pointer field is not null the XPT/SIM shall copy the first
36 of INQUIRY response data from its internal tables to the identified buffer, if the Logical
Unit responded with INQUIRY response data to the INQUIRY command as defined by SCSI-2.

This function shall return a CAM Status other than Request in Progress. The CAM Status
shall be one of the following:
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— Request Completed without Error indicates that the specified device is installed and the
peripheral device type field is valid;

— SCSI Device Not Installed indicates that the peripheral device type field is not valid;

— Invalid Path ID indicates that the Path ID is invalid.

10.2.3 Path inquiry

This function shall return information on the installed addressed HBA/SCSI bus(es) hardware,
or the XPT. To obtain further information on a specific HBA(s)/SCSI bus(es) attached, this
function can be issued for each assigned Path ID.

shall

CCB ¢ontains a value other than FFh.

If thelPath ID field of the CCB has a value of FFh (the XPT Path ID), then the only fields that
e valid upon return to the caller are the Highest Path ID Assigned field and the’Version
Numbgr field. The highest Path ID assigned field shall not be valid if the Path.ID.field

in the

In some operating system environments it may be possible to dynamically load and unload

SIMs,|so Path IDs may not be consecutive from 0 to the highest Path ID,assigned.

Table 8 — PATH INQUIRY CCB — Part 1 of 2

Size

Dir| Path inquiry

N

N e

Address of this CCB
CAM Control Block %éngth
Function Code
CAM Status
Connect ID
Reserved

Path ID

Target) ID

LUN
CAM yElags
Features Supported
I Version Number (SIM/HBA or XPT)

H O O O

O O OO0

08h (see rev. no. explanation)

I SCSI Capabilities

7 Modify Data Pointers

Wide Bus 32

Wide Bus 16

Synchronous Transfers

Linked Commands
Reserved

Taagged OQOuening

00-07h (see rev. no. explanation)

09-39h (see rev. no. explanation)
40-ffh (see rev. no. explanation)

OPFP N W Uy

Soft Reset
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Table 8 — (continued)

Size|Dir| Path inquiry

1 I Target Mode Support
7 Host Target Mode
Phase Cognizant Mode
Target Mode Disconnects
Terminate I/O Process
Group 6 Commands
Group 7 Commands
Reserved
ellaneou
0=Scan Low to High
1=Scan High to Low
0=Removables Included in Scan
1=Removables not Included
5 1l=Inquiry Data not Kept by XPT
4 -0 Reserved
HBA Capabilities
Engine Count (see Clause 12)
Vendor Unique
Size of Private Data Area
Asynchronous Event Capabilities
31-24 Vendor Unique
23-8 Reserved
New Devices Found Durdmng Rescan ( )
SIM Module De-regisitered ( )
SIM Module Registered (XPT)
( )
( )

H
-
—
<
1

o NN ON W 0oy

sy
HHH H

Sent Bus Device "Reset to Target
SCSI AEN

Reserved
Unsolicited/Reselection (SIM)
0 Unsolicited SCSI Bus Reset (SIM)
I Highest Path TD Assigned
I SCSI Device D (of initiator)
Reserved
Reseryed
I Vendox[ID of SIM Supplier
Vendor) ID of HBA Supplier
0 OSD yUsage Pointer

PN W oy

=
e e N = S = =

-

If no Path IDs exist (i.e7, no SCSI buses are registered), then the highest Path ID Assignhed
field shall be FFh, the 1D of the XPT.

NOTE | For CCBs~other than PATH INQUIRY CCB with a Path ID of the XPT the CCB is returned with|a CAM
Status pf InvalidhRath ID.

The Mersion Number field shall identify the revision number of CAM the SIM/HBA or thge XPT
confoims_to PATH INQUIRY CCBs addressed to a valid SIM/HBA or the XPT| shall
respectively place in the Version Number field the CAM revision number it conforms to. A
version number of 00 to 07h represents revisions prior to revision 1.7 (i.e., 01h represents
revision 1.0 and 07h represents revision 1.6). A version number of 08h represents revision
number 1.7 and version numbers 09h to 39h represents the CAM revision numbers 1.9 to 3.9
(i.e., a version number of 20h represents revision 2.0 and a version number of 31h represents
revision 3.1). Starting with CAM revision 4 the version number is based on a 40h plus the
revision number (i.e., a version number of 44h represents the CAM revision number of 4 (40h
+ decimal rev number converted to hex) and a version number of 47h represents CAM
revision 7). The letter suffix usage in the CAM revision numbers denotes editorial changes in
the document and shall not be used in representing the CAM revision number (e.g., CAM
revision 12a is represented in the Version Number field as 4Ch).

CAM revision numbers of 00h through 4Bh represent draft versions prior to this International
Standard.
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The current CAM revision number is 12b (i.e. the version number for this International
Standard is 4Ch).

The S

CSI Capabilities field is a duplicate of byte 7 field in inquiry data.

The OSD Usage Pointer field is provided for OS-specific or platform-specific functions to be
executed by the SIM. The contents of this field are vendor-specific and are not defined in this
International Standard.

In some environments, the Size of Private Data Area field value returned may be zero
because the OSD has central allocation of private data requirements, or it is a fixed size as

defing
HBA d

The A
gener

This

shall be one of the following:

- RHd
— Nd
— In

10.2.4

This function is provided so that the peripheral 'driver can decrement a SIM queue

count
Unit. [
issuin
Flag d
count
reach
Unit i
Freez

The §
by the

- If
cu
Cqg

- I

d by the OSD vendor. See the vendor specification for the definition of vendor. |
apabilities peculiar to a particular HBA implementation.

synchronous Event Capabilities field indicate what reasons can cause the* XPT/{
Ate an asynchronous event callback.

unction shall return a CAM Status other than Request in Progress. The CAM

guest Completed without Error indicates that the other returned fields are valid;
HBA Detected indicates that the HBA is no longer responding to the SIM;
alid Path ID indicates that the specified Path ID ischot'installed.

Release SIM queue

or ascertain the SIM queue frozen count without modification for the addressed L
Determining the current SIM queue frozen count without modification is accomplish
p this function with the CAM Flag.@f SIM Queue Freeze bit set to a one. With thq
f SIM Queue Freeze bit set to zéro, the SIM/HBA shall decrement the SIM queue
by one and shall release the*SIM queue for the addressed Logical Unit when the
bs zero. The SIM/HBA shallcreturn the current SIM queue freeze count for the U
n the SIM Queue Frozen.Count Field for either value of the CAM Flag of SIM
b bit. See 8.4.2.3 for further clarification on the SIM queue frozen state.

IM Queue Frozen_Count field shall be zero or a positive value and shall be ascer
following.

the CAM Flag of SIM Queue Freeze bit is set to a one, the SIM/HBA shall pla
rrent SIM/ queue frozen count without any modifications into the SIM Queue H
unt field.

he‘CAM Flag of SIM Queue Freeze bit is set to a zero, the SIM/HBA shall decrem

nigque

5IM to

Status

rozen
ogical
ed by
CAM
rozen
count
ogical
Dueue

fained

ce the
rozen

ent by

one the current SIM queue Trozen count and shall place that value IT positive, or a zero

va

lue if negative, into the SIM Queue Frozen Count field.

The setting of a zero value into the SIM Queue Frozen Count field when the current SIM
queue frozen count is negative prevents a false SIM queue frozen state. The SIM/HBA

sh

all not freeze the SIM queue if the SIM queue frozen count is negative.

It is

recommended that the SIM/HBA set SIM queue frozen count to zero upon the detection of
a negative SIM queue frozen count.
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Table 9 — Release SIM queue

9316-2 © ISO/IEC:2000(E)

Size|Dir

Rel ease SI M queue

N
H O O O

Address of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved

Path ID

Target ID

LUN

NN e
H O OO

CAM Flags
SIM Queue Frozen Count

This function shall return a CAM Status other than Request in Progress, \The CAM

shall be one of the following:

— Regquest Completed without Error;

— In

10.2. Scan SCSI bus

alid Path ID indicates that the Path ID is invalid.

Status

This flinction shall cause the XPT/SIM to update its interfal tables on the installed devig¢es on

the identified Path ID. The target and LUN fields skalbe ignored. The XPT/SIM shal
Logical Unit address on the SCSI bus and\ update its tables with the inquiry

each

provided by each Logical Unit that responds.

Table 10 - SCAN SCSI BUS CCB

scan
data

Scan SCSI bus

Size|Dir
4 O
2 0]
1 O
1 I
1
1 O
1
1
4 0

Addxress of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved

Path ID

Target ID

LUN
CAM Flags

The infarmation on attached SCSI devices is gathered at initialization by the XPT/SIM. This

functianns prn\/idpd to force an ||pdafp of the table contents lIQing this function at any

other

time is not recommended because its execution can take a long time. Also execution of this
function severely degrades SCSI Bus performance. Furthermore the thread that calls this
function can do no further work until this function completes. Any new devices detected during
the scan shall generate asynchronous callbacks to peripheral drivers registered for new

devices found.

This function shall return a CAM Status other than Request in Progress. The CAM Status

shall be one of the following:

— Request Completed without Error indicates that the devices have been scanned and the

table updated;

— Invalid Path ID indicates that the Path ID is invalid.
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10.2.6 Scan logical unit

This function shall cause the XPT/SIM to update its internal tables on the installed device on
the identified Path ID, Target ID, and LUN. The XPT/SIM shall scan the Logical Unit
addressed on the SCSI bus and update its tables with the inquiry data provided by the Logical
Unit that responds.

Table 11 — SCAN LOGICAL UNIT CCB

This f
prese
functi
respo

Size|Dir| Scan |ogical unit
4 Q Addre of thig CCR
2 ) CAM Control Block Length
1 o} Function Code
1 I CAM Status
Connect ID
1 Reserved
1 0] Path ID
1 0 Target ID
1 0] LUN
4 0 CAM Flags

nt or configured when the Scan SCSI Bus functionywas invoked. Execution (
bn can severely degrade SCSI Bus performance if the scanned Logical Unit do
nd to selections. Furthermore, the thread that galls this function can do no furthe

until this function completes. A new Logical Unitsdetected during the scan shall ge

async

This f

hronous callbacks to peripheral drivers registered for new devices found.

unction shall return a CAM Status other than Request in Progress. The CAM

shall bhe one of the following:

- RHd
tal

— In
10.2.7

Asynd

This f
select
async
async
async

guest Completed without Error. indicates that the devices have been scanned a
ble updated;

alid Path ID indicates thatithe Path ID is invalid.
Set asynchronous callback

hronous event callbacks are described in 8.6.

unction is/provided so that a peripheral driver can register a callback routine f
ed Logical Unit. The function shall register a routine for receipt of callbacks for se

hronous callback field be filled in with the callback routine address if any
hronous events enabled bits are set.

unction is provided to force an update of the table of ‘contents for a Logical Unit not

f this
S not
- work
herate

Status

nd the

pr the
lected

hronouss events that occur on the selected Logical Unit. It is required that the

pf the
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Table 12 — SET ASYNCHRONOUS CALLBACK CCB

Size|Dir

Set asynchronous cal | back

N
H O O O

Address of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved

4 0
4 0
1 0]

1 0] Path ID

1 0 Target ID
1 Q LUN

4 0 CAM Flags

4 0

Asynchronous Event Enables
31-24 Vendor Unique
23-8 Reserved
New Devices Found During Rescan
Path ID De-registered
Path ID Registered
Sent Bus Device Reset to LUN
SCSI AEN (LUN)
Reserved
Unsolicited Reselectioff\\(LUN)

0 Unsolicited SCSI Bus(Re&set (LUN)
Asynchronous Callback Pointér
Peripheral Driver Buffer \Pointer
Size of Allocated Perdipheral Buffer

PN WS ooy J

This function shall return a CAM Status other than Request in Progress. The CAM

shall bhe one of the following:

— Reaquest Completed without Error indicates that the registration of the callback routin

accepted;

— Regquest Completed with Error indicates that the registration was rejected (possibly

inyalid parameter settings);
— Inyalid Path ID indicates that-the Path ID is invalid.

10.2.§ Set device type

In response to this function, the XPT/SIM shall add the Target ID, LUN, and peripheral t

the taple of attached peripherals built during CAM initialization.

Table 13 — SET DEVICE TYPE CCB

Size|Dir

Set _device type

Status

e was

Hue to

ype to

N
H O OO

e e
O O OO0OO0o

Address of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved

Path ID

Target ID

LUN
CAM Flags
Peripheral Device Type of LUN
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The XPT/SIM does not check the validity of the information supplied by the peripheral driver.

NOTE Insertion of device type information may corrupt the table, and the results would be unpredictable.

This function shall return a CAM Status other than Request in Progress. The CAM Status
shall be one of the following:

10.3 |SCSI control functions

10.3.1 Abort SCSI command

Request Completed without Error indicates that the specified information was inserted into
the table of SCSI devices;

Request Completed with Error indicates a problem (e.g., not enough room in the table to
add the device information).

This function requests that a SCSI command be aborted by identifying the CCB assogiated
with the request. It should be issued on any I/O request that has not completed that the|driver
expects to abort. The SIM/HBA shall issue an ABORT message or ap-ABORT TAG melssage

on thg SCSI bus based on the following conditions.

ABORT message:

— | the CCB identified in the CCB to be Aborted Pointer field is not an established
I_T L _Q nexus I/O process and is an established 1(T_L nexus I/O process (untpgged
command currently active).

ABORT TAG message:

— | the CCB identified in the CCB to be Abarted Pointer field is an established I T L Q
nexus 1/O process.

If a cpntingent allegiance condition is in_gffect for the specified Execute 1/O Requesi CCB
(e.g.,[a SCSI status has been returned;from the Logical Unit of CHECK CONDITION or
COMMAND TERMINATED), then the~EXECUTE SCSI 1/O0 REQUEST CCB shall complete
normglly as specified by this Interhational Standard. If autosense is specified for the

EXECIUTE SCSI I/O REQUEST CE€B then the SIM/HBA shall retrieve the autosense datd.

This request does not necessarily result in an ABORT message or an ABORT TAG message

beinglissued over the SESIBus if the CCB identified is not an established 1/O process.

The gpecified Execute 1/O Request CCB may be in one of the following states [which

ascerfains the ultinrate results of the Abort SCSI Command function.

Nqt contained within the SIM/HBA queues for the addressed Logical Unit.

— | The~SIM/HBA shall not be responsible for any further processing for the spe¢cified
CCB.

Contained within the SIM/HBA queues for the addressed Logical Unit, but is not an 1/O
process within the Logical Unit.

— The SIM/HBA shall set the CAM Status field in the specified CCB to Request Aborted
by Host and return the CCB by the mechanisms specified within the CCB.

Contained within the SIM/HBA queues for the addressed Logical Unit, and is an 1/O
process within the Logical Unit.

The SIM/HBA detects a SCSI bus phase other than BUS FREE in response to the
initiators ABORT or ABORT TAG message. The SIM/HBA shall set the CAM Status field
for the specified CCB to Unable to Abort Request and shall complete processing for the
specified CCB as specified in this International Standard.
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— The SIM/HBA detects a SCSI bus phase of BUS FREE in response to the initiators
ABORT or ABORT TAG message. The SIM/HBA shall set the CAM Status field for the
specified CCB to Request Aborted by Host and shall complete processing for the
specified CCB as specified in this International Standard.

Table 14 — ABORT SCSI COMMAND CCB

Size|Dir| Abort SCSI command
4 0] Address of this CCB
2 0 CAM Control Block Length
1 0] Function Code
L 1 CAM Status

N N
O O O O O

Connect ID
Reserved
Path ID
Target ID
LUN
CAM Flags
CCB to be Aborted Pointer

This function shall return a CAM Status other than Request i Progress. The CAM

shall bhe one of the following:

— Raquest Completed without Error indicates that the Path-ID is valid;

— Invalid Path ID indicates that the Path ID is invalid-

10.3.2 Reset SCSI bus

This function is used to reset the specified\SCSI bus. This function should not be u
normgl operation. This request shall always*result in the SCSI RST signal being asserte

8.5).

Table.15 — RESET SCSI BUS CCB

Status

sed in
H (see

Size|Dir [~~Reset SCSI bus
4 0 Address of this CCB
2 0 CAM Control Block Length
¥ 0] Function Code
1 I CAM Status
Connect ID
1 Reserved
1 O Path ID
1 0] Target ID
1 O LUN
4 0 CAM Flags

This function shall return a CAM Status other than Request in Progress. The CAM Status

shall be one of the following:

— Request Completed without Error indicates that the Path ID is valid;

— Invalid Path ID indicates that the Path ID is invalid.

The actual failure or success of the Reset SCSI Bus function is indicated by the asynchronous

callback information.
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10.3.3

Reset SCSI device

This function is used to reset the specified SCSI target. This function should not be used in
normal operation. This request shall always result in a BUS DEVICE RESET message being
issued over the SCSI Bus (see 8.5).

Table 16 - RESET SCSI DEVICE CCB

Size|Dir | Reset SCSI device

Address of this CCB
CAM Control Block Tength

This function shall return a CAM Status other than Requestsin—Progress. The CAM
shall bhe one of the following:

— RHd
— In

The actual failure or success of the Reset (SCSI Device function is indicated N
asynchronous callback information.

10.3.4

This

assoc
that th
messa

- TN
ne

- Th
ne

If ac

(e.qg.,
COMN

Function Code

CAM Status

Connect ID

Reserved

Path ID
Target ID
LUN

CAM Flags

[l SIS
H O P O

[
O O OO

guest Completed without Error indicates that the Path ID is valid;
alid Path ID indicates that the Path ID is invalid,

Terminate I/O process
unction requests that a SCS| 1/O request be terminated by identifying the

e driver expects to termjnate. The SIM/HBA shall issue an TERMINATE 1/0 PRQ
ge on the SCSI bus based on one of the following conditions:

e CCB identified in\the CCB to be Terminated Pointer field is an established
xus I/O process.(untagged command currently active);

Xus 1/0 process.

bntingent allegiance condition is in effect for the specified Execute 1/0 Reques
a ,SCSI status has been returned from the Logical Unit of CHECK CONDITI
IAND TERMINATED), then the EXECUTE SCSI I/O REQUEST CCB shall coy

norma

Iy as speciried DYy this International Standard. IT autosense IS Sspecified T

e CCB identified in the CCB to be Terminated Pointer field is an established | T

Status

y the

CCB

ated with the request. It should be issued on any I/O request that has not completed

CESS

I_T_L

_LQ

CCB
DN or
nplete
r the

EXECUTE SCSI I/O REQUEST CCB then the SIM/HBA shall retrieve the autosense data.

This request does not necessarily result in an TERMINATE I/O PROCESS message being
issued over the SCSI Bus if the CCB identified is not an established 1/O process.
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Table 17 — TERMINATE I/O PROCESS CCB

Size|Dir| Terminate |1/ O process

Address of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved

Path ID

Target ID

LUN

N
H O O O

This

shall bhe one of the following:

- RHd
— In

The o
ascert

— Nd

CAM Flags
CCB to be Terminated Pointer

NN e
oo} oNeNe]

unction shall return a CAM Status other than Request in Progress, ‘The CAM

guest Completed without Error indicates that the Path ID is valid;
alid Path ID indicates that the Path ID is invalid.

pecified Execute I/O Request CCB may be in one\of the following states
ains the ultimate results of the Terminate 1/0O Process-function.

t contained within the SIM/HBA queues for the addressed Logical Unit.

The SIM/HBA shall not be responsible fornany further processing for the spg
CCB.

ntained within the SIM/HBA queues fordhe addressed Logical Unit, but is not
pcess within the Logical Unit.

Process and return the CCB by'the mechanisms specified within the CCB.

ntained within the SIM/HBA “queues for the addressed Logical Unit, and is &
bcess within the Logical Unit.

The SIM/HBA receives’a MESSAGE REJECT message in response to the ini
TERMINATE I/O PROCESS message. The SIM/HBA shall set the CAM Status fi
the specified GCB to Unable to TERMINATE I/O Process when the I/O Proc
completed as specified in ISO/IEC 9316 and shall complete processing fq
specified CCB as specified in this International Standard.

The SIMMIBA receives a SCSI-2 status byte other than COMMAND TERMINAT
the spéeified CCB. The SIM/HBA shall set the CAM Status field for the specifieq
to Unable to TERMINATE 1/O Process when the I/O Process is completed as sps¢

Status

which

ecified

an /O

The SIM/HBA shall set the CAMStatus field in the specified CCB to Terminate 1/O

\n 1/0

iators
eld for
PSS s
r the

FD for
| CCB
ecified
ied in

in/ISO/IEC 9316 and shall complete processing for the specified CCB as speci

+l lotaornatianal Cio ol
crrSrrrceTratroTar—Startaarcr

The SIM/HBA receives a SCSI-2 status byte of COMMAND TERMINATED for the

specified CCB. The SIM/HBA shall set the CAM Status field to Request Complete
Error when the 1/O Process is completed as specified in ISO/IEC 9316 and

d with
shall

complete processing for the specified CCB as specified in this International Standard

(e.g., Autosense mechanisms).
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11 C

AM control block to request 1/0

Peripheral drivers should make all of their SCSI I/O requests using this CCB, which is
designed to take advantage of all features of SCSI that can be provided by virtually any
HBA/SIM combination. The CCB is common in format and structure for the following function

codes
Ex

- Ex
- Ac

ecute SCSI I/O (see 11.2 and Table 20 for further information);

ecute Target I/O (see 11.5.5 and Table 23 for further information);
cept Target I/O (see 11.6.9 and Table 27 for further information);

- Cd
- EX
11.1

11.1.1

This f
bytes

ntinue Target I/O (see 11.6.10 and Table 28 for further information);
ecute Engine Request (see clause 12 and Table 30 for further information).

Field descriptions for CAM control blocks to request 1/0O
Autosense Residual Length

eld contains the difference in twos complement form of thesnumber of autosens
transferred by the HBA compared with the number of autoSénse bytes requested

CCB. [This is calculated by the total number of autosense bytes-requested to be transfer
the CCB minus the actual number of autosense bytes transferred by the HBA.

11.1.2

See 8

11.1.3

This f
reque

Callback on completion

3.2 for callback on completion of a queued CEB.

CAM flags

eld contains bit settings as described in Table 18 to indicate special handling
sted function.

b data
by the
red by

of the
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Table 18 — CAM flags — Part 1 of 2

Size| Bit CAM f | ags

1 |[7-6 |[Direction

Bit 7 Bit 6 Direction

Reserved

Data in (e.g., Read from Logical Unit)
Data out (e.g., Write to Logical Unit)
No data transfer

PP OO
= o O

1=Disable Autosense
1=Scatter/Gather

1=Disable Callback on Completion
1=Linked CDB

1=Tagged Queue Action Enable
1=CDB is a Pointer

O N W O

1=Disable Disconnect
l1=Initiate Synchronous Transfers
1=Disable Synchronous Transfers
SIM Queue Priority

l1=Priority Insertion

0=Normal (tail insertion)
# 3 SIM Queue Freeze
# 2 SIM Queue Freeze Disable

+H= =
SO oy J

Bit 3 [Bit 2 |Queue Action

0 0 SIM Queue Frozeniif CAM Status not Request Complete
w/o Error

0 1 SIM Queue not\Frozen for all CAM Statuses

SIM Queue EFrozen when CCB completes

1 1 Invalid-getting of CAM Flags

[
(@]

=

Engine Synchronize
Reserved

(@]

SG List/Data O0=host l=engine
CDB Pointer 0=VA 1=PA
SG List/Data 0=VA 1=PA
Sense Buffer 0=VA 1=PA
Messagej)Buffer 0=VA 1=PA
Nexti\CCB 0=VA 1=PA
Céliback on Comp 0=VA 1=PA
SG List Pointers 0=VA 1=PA

O N WD oy I

#| Thése*bits are mutually exclusive.
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Table 18 (continued)

Size| Bit CAM f | ags
1 7-0| Target mode-specific CAM Fl ags

Bi t Host Target Phase Cogni zant

7 Send Status Data Buffer Valid

6 Disconnects Mandatory Status Buffer Valid

5 Terminate I/0 Message Buffer Vvalid

4 Reserved Reserved

3 0 = Host Target Mode 1 = Phase Cognizant Mode

2 Reserved 1 = Target CCB Available

1 Reserved 1 = Disable AutoDisconnegt
0 Reserved 1 = Disable AutoSave/Restone

11.1.3.1 Byte 1 bits

7-6 Di

data transfer. In the Execute Engine Request CCB they have different meaning (see

4 Sqatter/Gather — When set to 1, this bit indicates that data is not to be transferred t

5 Di
NOTE
a
to

trgnsferred. The format of the SG List/is defined in Table 19.

3 Di

ection — These encoded bits identify the expected direction ,of data movement

a setting of 01 indicates a read operation (data transfer frem target to initiator);
a setting of 10 indicates a write operation (data transferfrom initiator to target);
a setting of 11 indicates there is to be no data traqsfer.

Eable Autosense — When set to 1, this bit disablésvautosense.

It is expected that Autosense will be mandatory in futuresersions of CAM and this bit may be reser

single location in memory but to/from sgveral. In this case the Data Buffer Pointer
a list of addresses and lengths in bytes at each address to which the data is

Table 19 — Scatter Gather List

Size
4 Data Address 1
4 Data Length 1
4 Data Address 2
4

Data Length 2

Data Address n
4 Data Length n

IS

during
13.1):

ed.

D/from
refers
to be

tahble Callhack on anplntinn —\When set ta 1, the pnriphnrnl driver does not \w

nt the

SIM to callback automatically when the request is completed. This implies that the caller is
polling for a CAM Status other than Request in Progress status, which indicates
completion of the request.

2 Linked CDB — When set to 1, this CDB is a SCSI linked command. If this bit is set, then
the Control field in the CDB shall have bit 0 = 1. If not, the results are unpredictable. See
11.3 for further information.

1 Tag Queue Action Enable — When set to 1, the SCSI CDB contained or pointed to within
the SCSI I/O REQUEST CCB shall have Tag Queuing attributes. See 11.1.21 for further
information.

0 CDB is a Pointer — When set to 1, the first four bytes of the CDB field shall contain a
pointer to the location of the CDB.


https://iecnorm.com/api/?name=129e5b178bed2ab17e95a5e2c75fcb9c

—54 — 9316-2 © ISO/IEC:2000(E)

11.1.3.2 Byte 2 bits

7

0

11.1.3.3 Byte 3 bits

Disable Disconnect — When set to 1, the disconnect capability of SCSI is disabled. The
default of O sets bit 6 = 1 in the SCSI IDENTIFY message.

Initiate Synchronous Transfers — When set to 1, indicates the SIM shall negotiate for the
best transfer parameters it is capable of with the target, and wherever possible, execute
the negotiated transfer parameters (synchronous, fast, wide transfers).

Disable Synchronous Transfers — When set to 1, indicates the SIM shall negotiate for the
least transfer parameters (asynchronous, narrow transfers) if the SIM previously
negotiated synchronous. If unable to negotiate synchronous (best transfer parameters) or
negotiation has not yet been attempted, the SIM shall not initiate negotiation.

Si ueue Priority — en set to I, the Shall pface this anead of _all CCB
operations with normal priority sent to the Logical Unit and at the tail of the Logical|Unit's
(F|FO order) priority internal queue.

SIM Queue Freeze — When set to 1, the SIM shall place its internal Logical Unit queye into
the frozen state. Upon callback, the CAM Status for this CCB shall havesthe SIM Queue
Freeze flag set. This bit should only be set for SIM error recovery and.should be uged in
copjunction with the SIM Queue Priority bit and the release SIM queue)command.

SIM Queue Freeze Disable — When set to 1, the SIM queue fréeze mechanism shall be
digabled (i.e., the SIM queue shall not be frozen for the Logical Unit addressed [n this
CCB in the event of a CAM Status other than Request Complete without Error).

Erlgine Synchronize — This bit is used in conjunction with<the Direction in or out settings to
flush any residual bits before terminating engine processing (see clause 12 for further
information).

Reserved

The Plointer fields are set up to have one characteristic. If a bit is set to 1 it shall indicgte the
pointgr field described that contains a Physical Address. If set to 0 it shall indicate the pointer
that gontains a Virtual Address. If the*SIM needs an address in a different form tp that
provided, it shall be converted by the SIM (using OSD facilities) and stored in Private| Data.

See 1B.1 for a description of bit A

11.1.3.4 Byte 4 bits for Phase-Cognizant Mode

The Phase-Cognizant~Mode only flags are only active on ENABLE LUN or EXECUTE

TARGIET I/O CCBs. See’11.5 for complete details.

7-5The buffer valid'bits identify which buffers have contents. In the event that more thgn one

bifis set, they shall be transferred in the sequence of data buffer, status, message bpffer.

PHasesCegnizant Mode — If target operations are supported, when set to 1, the SIM shall
operate“in Phase-Cognizant Mode, otherwise it shall operate in Host Target Mode.

Target CCB Avaltable — When set o0 I, this bit mdicates that the XPT/SIM can use this
CCB to process this request. A value of 0 indicates that this CCB is not available to the
XPT/SIM.

Autodisconnect — When set to 1, this bit disables autodisconnect. The default of 0 causes
the XPT/SIM to automatically disconnect, if the IDENTIFY message indicates discpriv is
set.

Autosave — When set to 1, this bit disables autosave feature for Phase-Cognizant Mode.
The default of 0 causes the XPT/SIM to automatically send a SAVE DATA POINTER
message on an autodisconnect.
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11.1.3.5 Byte 4 bits for Host Target Mode

The Host Target Mode flags shall only be valid for the ENABLE LUN, ACCEPT TARGET I/O

and C

ONTINUE TARGET I/O CCBs. See 11.6 for complete details.

7 Send Status — When set to 1, this bit directs the SIM/HBA that it shall go to status phase
after data phase (if there is a data phase for this CCB) and send the SCSI status byte

Cco

ntained within this CCB.

6 Disconnects Mandatory — When set to 1, this bit directs the SIM/HBA that it shall
disconnect from the SCSI bus for each CCB processed for the enabled LUN.

5 Terminate I/O — When set to 1, this bit informs the SIM/HBA that the Host Target Mode

pe
2 Ph
op

11.1.4

This f
to be

11.1.5

For E
CDB.
contai

11.1.6

This f

11.1.7
This f

- EX
- EX
- EX
- Ad
- Cd

11.1.8

ripheral driver is supporting the TERMINATE I/O PROCESS SCSI message.

ase-Cognizant Mode — If target operations are supported, when set to 1, the\SIM
erate in Phase-Cognizant Mode, otherwise it shall operate in Host Target Made.

CDB

eld either contains the SCSI CDB (command descriptor block), or*a pointer to the
Hispatched.

CDB length

KECUTE SCSI I/O REQUEST CCBs this field shall eontain the length in bytes
For ACCEPT TARGET I/O CCBs and EXECUTE,TARGET /O CCBs this field
n the length in bytes of the buffer for CDB placement.

Data transfer length

eld contains the length in bytes of the data to be transferred.

Function code
eld shall contain one of the folowing function codes:

ecute SCSI I/0O;

ecute Engine Request;
ecute Target 1/O;

cept Target 1/O;

ntinue Target /0.

Initiator 1D

This f

shall

CDB,

of the
shall

eld indicates which SCSI initiator this CCB is in response to. This field is only v3

lid for

target

TTode Operation.

11.1.9 Message buffer length (target-only)

This field contains the length in bytes of the field which is to be used to hold message
information in the event that the peripheral drivers need to issue any MSGs. This field is
exclusive to target mode operation (see 11.5.3 for further information).

11.1.1

0 Message buffer pointer (target-only)

This field contains a pointer to a buffer containing messages. This pointer is only valid for use
in target mode (see 11.5.3 for further information).
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11.1.11 Next CCB pointer
This field contains a pointer to the next command block in a chain of command blocks. A

value of O indicates the last command block on the chain. This field is used for linking
commands.

11.1.12 Number of scatter/gather entries

This field contains the number of entries in the SG List.

11.1.13 Peripheral driver pointer

This fleld contains a pointer which is for the exclusive use of the peripheral driver, the lse of
which|is not defined by this International Standard.

11.1.14 Private data

This fleld is used to contain whatever fields the SIM module needs to exe€cute the requgst. As
such it constitutes a scratchpad of working space needed by the SIM_The size of this grea is
an OSD as it may differ between SIMs, by environment or by vendorimplementation. The XPT
shall bse the Path Inquiry function to obtain the minimum required-size of the privat¢ data
area.

11.1.15 Request mapping information

This field is a pointer to an OSD data structure which is associated with the original 1/0
request.

11.1.16 Residual length

This field contains the difference in twasscomplement form of the number of data|bytes
transferred by the HBA compared with\the number of bytes requested by the CCB. This is
calculpted by the total number of bytés requested to be transferred by the CCB minus the
actual number of bytes transferred by‘the HBA.

11.1.1]7 SCSI status

This fleld contains the_status byte returned by the SCSI Logical Unit after the command is
completed as defined-in ISO/IEC 9316. This field shall be valid for the CAM Status of Rgequest
Complete without Errer and Request Complete with Error.

11.1.18 Sense\info buffer length

This fleld contains the length in bytes of the buffer which is to be used to hold sense data in
the event that a autosense is invoked.

11.1.19 Sense info buffer pointer

This field contains a pointer to the buffer for autosense data.

11.1.20 SG list/data buffer pointer

This field contains a pointer to either the data buffer to be used for the transfer, or to the SG
list which contains the list of scatter/gather addresses to be used for the transfer.

11.1.21 Tag ID

This field indicates the SCSI TAG QUEUE ID that this CCB is in response to if tagged queue
operation. This field is valid only for Host Target Mode operation.
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11.1.2

2 Tagged queue action

SCSI provides the capability of tagging commands to force execution in a specific sequence,
or of letting the target optimize the sequence of execution to improve performance. For a

descri

ption of the tagged command queuing philosophy see ISO/IEC 9316.

When the Tag Queue Action Enable bit in the CAM Flags is set, the CDB issued by the SIM
shall be associated with the queue action specified as:

20
21

h = SIMPLE QUEUE TAG request
h = HEAD of QUEUE TAG request

22
11.1.2

This f
remai

condition. A value of 00h in the CCB means the peripheral driver aceepts the SIM ¢

timeo
a per
CCB
LINKE
shall
messa3
shall
then 4
SIM/H

11.1.2

The u

The u

11.2

This function typically returns a CAM Status of Request in Progress, indicating th

reque
CAM
field.

h = ORDERED QUEUE TAG request
3 Timeout value

eld contains the maximum period in seconds that an issued SCSI command reque|
n outstanding. If this value is exceeded then the CAM Status shall ireport the ti

it. A value of F...Fh in the CCB specifies an infinite period.The Fimeout Value field
CCB basis, and is measured from successful selection to cammand completion.
nas timed out and the command has not completed (e.g,~COMMAND COMPLH
eselect the addressed Logical Unit and issue an ABORT message or an ABOR]
ge. If the command that timed out is an I_T_L I/O process then an ABORT me
be issued by the SIM/HBA. If the command that timed out is an |_T_L_Q /O pf

ln ABORT TAG message for the identified I_TA.Q 1/O process shall be issued
BA.

4 VU field

es for this field are defined in the SIM vendor specification.
es for this field are defined inthe SIM vendor specification.

Execute SCSI I/O

5t was queued successfully. Request completion can be ascertained by polling

Polling for completion of a CCB is not recommended. The CCB is defined in Table

st can
meout
efault
is on
If the
TE or

D COMMAND COMPLETE message has not been received/for the CCB), the SINI/HBA

[ TAG
ssage
ocess
by the

At the
for a

status other than-Request in Progress or through use of the Callback on Completion

20.
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Table 20 - EXECUTE SCSI I/O REQUEST CCB

Size

Dir

Execute SCSI |/ 0O Request

N

H O O O

Address of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved

Path ID

Target ID

LUN

The fi
- RHd
en
- RHd
pe
— Urn

S PR RPRERPNDMNNNSSNAENNRRPRPSAENNRRSDSSDNDDSDSDSDNEFERLRFERE

cNcNoNoNoNONONONONONON ONONC)

H H

O H

CAM Flags

Peripheral Driver Pointer

Next CCB Pointer

Request Mapping Information

Callback on Completion

SG List/Data Buffer Pointer

Data Transfer Length

Sense Info Buffer Pointer

Sense Info Buffer Length

CDB Length

Number of Scatter/Gather Entfies

VU field

SCSI Status

Autosense Residual Length
Reserved

Residual Length

CDB

Timeout Value

Message Buffer ‘Reinter (target-only)

Message Buffef/)Length (target-only)

VU flags

Tag Queue *Action

Tag ID (target only)

Initiater ID (target only)
Regerved

Prilvate Data

hal CAM Status shalkbé one of the following:

countered;

ripheralidriver;

pe

riphéral driver;

guest Completed-without Error: the request has completed and no error conditio|
guest Abopfted by Host: the request was aborted by the SIM/HBA as instructed

able_to Abort Request: the SIM was unable to abort the request as instructed

N was

by the

by the

— Request Completed with Error: the request has completed and an error condition was

en

— CAM Busy: CAM unable to accept request at this time;

countered;

— Invalid Request: the request has been rejected because it is invalid;

— Invalid Path ID: indicates that the Path ID is invalid;

— Unable to Terminate I[ ] to SIM (assumed to be a hardware problem);

CCB;

ISO/IEC 9316;

Unexpected Bus Free: an unexpected bus free condition occurred,;

Data Overrun: target transferred more data bytes than peripheral driver indicated in the

Target Bus Phase Sequence Failure: the Logical Unit failed to operate in compliance with
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CCB Length Inadequate: more private data area is required in the CCB (refer to 10.2.3 for
further clarification);

Cannot Provide Requested Capability: resources are not available to provide the capability
requested in the CAM Flags;

Bus Device Reset Sent: this CCB was terminated because a BUS DEVICE RESET
message was sent to the target;

Terminate I/O Process: this CCB terminated due to a Terminate 1/0O Process Request CCB
was received by the SIM/HBA and the CCB was not an I/O Process within the Logical Unit;

Unrecoverable Host Bus Adaptor Error: this CCB was terminated because of a hardware
error detected by the HBA. The error does not indicate a SCSI bus problem but an error
wiffiin the AHBA or nost,

S(CSI Bus Reset Denied: this CCB was not accepted by the SIM/HBA due to a\bug hung
condition. This CAM Status is a result of an intelligent HBA detecting a hung-SC$I bus
and requesting permission from the controlling SIM software to perform a SCSI bus|reset.
THhe permission to perform a SCSI bus reset was denied by the SIM.

NOTE | This CAM Status is forecasted as being deleted in future versions of CAM due to.th€)following reasqgns:

11.3 |[Command linking (optional)

An [ntelligent HBA that reports (in a SIM/HBA specific manner) a hung SCSI bus to'the controlling SIM sjoftware
is ajways being granted the permission to reset the SCSI bus.

Multiple SCSI bus resets could occur to clear the condition if the decisiop~to, reset the bus is left to multiple
perfpheral drivers.

The JIM/HBA supports SCSl's ability to link commands’in order to guarantee the seqdential

Logic
comm
(see 10.2.3 for further details).

execu{ion of several requests. This function requirés that both the SIM/HBA and the inyolved

| Unit support the SCSI link capability. ‘The SIM/HBA shall indicate its support for
and linking by setting the Linked Commands bit in response to a PATH INQUIRY CCB

To utifize linking, a chain of CCBs is.huilt with the next CCB pointer being used to lipk the
CCBsjtogether. The CAM Linked CDB)flag bit shall be set in all CCBs but the last in the [chain.
The first CCB in the linked list aff CCBs shall have a valid Callback on Completion figld set
and the CAM Flag of Disable:€allback on Completion cleared. When a SCSI Logicgl Unit
returns the LINKED COMMAND COMPLETE message or LINKED COMMAND COMRLETE
(WITH FLAG) message, thé.next CCB is processed, and its associated CDB is dispajched.
Any YCSI status other-than INTERMEDIATE or INTERMEDIATE CONDITION MET refurned
by thg Logical Unit on\a linked command shall break the chain. The SIM/HBA shall cdllback
the pdripheral driver using the first CCB's Callback on Completion field when the linked|list of

CCBs|is completed-or when the chain is broken.

The pgripheral driver shall:

bujild’a valid list of EXECUTE I/O CCBs with the CAM Linked CDB flag bit set exce¢pt for
the last CCB in the linked CCB chain;

NOTE The peripheral driver is responsible for the correct settings of the Flag and Link bits in the control field of
all CDBs within CCBs.

call xpt_action() with the address of the first CCB as the argument;
wait for completion of the linked CCB list;

on callback ascertain completion status by starting with the first CCB in the linked list and
examining the CAM Status field, then proceeding to the next in the list. The following CCB
statuses shall be used to ascertain completion of a individual CCB and the list

— the CAM Status of Request completed without Error indicates that this CCB completed
successfully and if the CAM Linked CDB flag bit is clear the CCB linked list completed
without error,
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the CAM Status of Request In Progress indicates the chain was broken and this CDB

contained within this CCB was not issued to the Logical Unit,

the CAM Status of Request Completed with Error indicates that the Logical Unit sent a
SCSI status other than INTERMEDIATE or INTERMEDIATE CONDITION MET for this

CCB,

all other CAM Statuses indicate that another CAM condition occurred while processing

this CCB and the chain was broken at this point.

eripheral driver may:

— monitor chain CCB processing by examining the CAM Status field of each CCB within the
lisfbotstattmot=attermpttomodify any €€ Bwithimthefistomtitcattivackomcomptetjon by

the SIM/HBA;

— ab

ort the linked CCB chain by issuing an Abort SCSI Command function or Termindte I/O

ck on

Prpcess Request function to the first CCB within the list.

The S|M/HBA shall for linked CCB lists:

— validate each CCB within the list (e.g. the first CCB in the linked list 6f CCBs shall have a
valid Callback on Completion field set and the CAM flag<.of Disable Callba
Cagmpletion cleared and the CAM Linked CDB flag bit shall be\set in all CCBs but the last
in the chain);

— €S

CCB when a LINKED COMMAND COMPLETE message or a LINKED COM
COMPLETE (WITH FLAG) message) is received;

- g|
ch
— g|
CcoO
—  wh

— wh
fir

— if the peripheral driver termiinates or aborts the first CCB within the chain

tablish an 1/0O Process for the CCB list (e.g. issue the fitst CCB then proceed to th

e a COMMAND COMPLETE message for any but the last CCB which shall bre
ain;

e a COMMAND COMPLETE message. fot’the last CCB which shall indicate sucg
mpletion of the chain;

en each CCB within the chain completes, set all appropriate fields within the CCB

en the chained CCB list is completed or broken, callback the peripheral driver usi
5t CCB Callback on Completionr field;

terminate the CGBras specified by this International Standard and break the

Terminate |/O\Process),

if the CCB*chain to be aborted or terminated does not have a current I/O Proc
shall break the chain,

if thenCCB specified for a CCB chain is not the first CCB of a chain, it shall igno
request,

e next
MAND

hk the

essful

ng the

if the CCB chain to be aborted or terminated has a current I/O process, it shall alport or

chain

(e.g., the current)l/O process CCB has a CAM Status of Request Aborted by Host or

PSS, it

re the

the SIM/HABA shall ensure that the SCSI'DUsS and the LodgliCal Unit are not et In d
state,

then target mode (optional).

hung

The Target Mode functionality causes the HBA associated with the specified SCSI bus to be
set up so that it may be selected as a target. The Target Mode model allows a peripheral

driver

to mimic any SCSI device type.

If a Target Mode function is specified by a CCB and this functionality is not provided by a
particular SIM implementation, then a CAM Status of Function Not Implemented shall be

return

ed in the CCB.
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11.4 Target mode overview

There are two different modes of target operation, either or both of which may be supported
by the SIM/HBA as defined by the Target Mode Support flags in the PATH INQUIRY CCB:

— Phase-Cognizant Mode;

— Host Target Mode.

For both Phase-Cognizant Mode and Host Target Mode the CDB group codes of 6 and 7

(vendor unique) shall only be of one size for each group code (e.g., group code 6 having a
size of 20 and group code 7 having a size of 15).

Phasg-Cognizant Mode permits a target peripheral driver tight control over what takes|place
when fa SCSI command is received by the SIM. When a Phase-Cognizant application registers
itself pnd a command is received, the XPT/SIM does an immediate Callbackn“Completion
after placing the SCSI command in an available CCB. The Phase-Cognizant-peripheral|driver
is responsible for setting up data, message, status fields, and CAM Flags.in the CCB. |t then
reissues the CCB with an Execute Target I/O function code so that the XRPT/SIM knows |which
phaseg it should execute. The "callback-reissue CCB" cycle may happen multiple times before
a command completes execution.

In summary, Phase-Cognizant peripheral drivers get a callback immediately after the| SCSI
commland block is received and they are expected to instructthe XPT/SIM which phaseg to go
through to perform the command.

Host Target Mode permits a peripheral driver to register itself as a LUN and provide alset of
one gqr more ACCEPT TARGET 1I/0 CCBs that\the SIM/HBA can use for Target [Mode
commland processing. In this mode, when the adapter is selected and the XPT/SIM re¢eives
an IDENTIFY message for a LUN that has registered as a Host Target LUN, the SIM/HBA may
accepft any target mode command, based on conditions specified in this document. Usirg one
of thg available ACCEPT TARGET I/O¢CCBs, the SIM/HBA shall pass the received Host
Targef Mode command to the Peripheral Driver CDB Received Completion callback funpction.
The peripheral driver shall interpretthe command and based on its internal knowledgg shall
decide how to respond. Responsé-shall be in the form of one or more CONTINUE TARGET
I/O CCBs to the SIM/HBA. ThexSIM/HBA shall callback as specified by the peripheral|driver
for eaph completed CONTINUE TARGET /O CCB.

Some| SCSI bus message processing and event notification is handled both in the SINI/HBA
and the Host Target Mode peripheral driver. An example of this is the ABORT message.|Other
messages are handled transparently by the SIM/HBA. An example of this i the
SYNCHRONOUS-DATA TRANSFER REQUEST message. For optional messages that require
notificiation from the SIM/HBA, the peripheral driver decides which optional messages i} shall
suppart. If-the Host Target Mode peripheral driver has indicated that the message is nof to be

peripheral driver using the mechanlsms prowded by the IMMEDIATE NOTIFY CCB. The
IMMEDIATE NOTIFY CCB ownership shall always be with the SIM/HBA until the LUN is no
longer enabled.

In summary, Host Target Mode peripheral drivers can be called back multiple times for a
command received by the SIM/HBA, once for each command received and an additional
number depending on the command and how the Host Target Mode peripheral driver has
been implemented. The model allows all phase handling and SCSI command processing
nuances to be performed by the SIM/HBA but allows the peripheral driver enough functionality
for emulated device control.
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Phase-Cognizant Mode

The following SCSI-2 functionality is not supported by Phase-Cognizant Mode:

— Command Tagged queuing.

The following SCSI-2 messages shall be handled transparently by the SIM/HBA:

ABORT TAG;
CLEAR QUEUE;
COMMAND COMPLETE;

The f
peripH

For th
the Sl

11.5.%

The s
specif

DISCONNECT;

IDENTIFY;

MESSAGE PARITY ERROR;

MESSAGE REJECT (for the specified conditions in 11.5 through 11.5.5);

NO OPERATION;

Queue Tag Messages;

SAVE DATA POINTER (for the specified conditions in 11.5~through 11.5.5);
SYNCHRONOUS DATA TRANSFER REQUEST;
WIDE DATA TRANSFER REQUEST.
bllowing SCSI-2 messages shall be received by, SIM/HBA and provided to the
eral driver by the mechanisms specified by this“International Standard:

ABORT;

BUS DEVICE RESET;

TERMINATE I/O PROCESS;

INITIATOR DETECTED ERROR:
e following messages received by the SIM/HBA for an enabled Phase-Cognizant
M/HBA shall issue a MESSAGE REJECT as a response:

ABORT TAG;

CLEAR QUEUE;

All Queue Tag Messages.

Enable*L'UN for phase cognizant mode

pecified Target ID shall match that returned by the HBA Path Inquiry Function f

target

LUN,

or the

edSCSI bus. The specified LUN is the one enabled for selection. If the HBA

is to

respo

T a5 an additional CON, another Emabte CONTS TequiTed.

In addition to providing a hook into the target peripheral driver, this function is intended to

provid

e an area that the SIM/HBA can use as working space when the HBA is selected.

Table 21 lists the fields of the ENABLE LUN CCB. The absence of any entry under the "Dir"
heading indicates that this field is not being used for the Enable LUN function.
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Table 21 — ENABLE LUN CCB for phase cognizant mode

If the
Targe
transf

Targe
alter t

Size|Dir | Enable LUN
4 0 Address of this CCB
2 0 CAM Control Block Length
1 0] Function Code (Enable LUN)
1 I CAM Status
Connect ID
1 Reserved
1 0] Path ID
1 0 Target ID
1 Q LUN
4 0 CAM Flags
2 0 Group 6 Vendor Unique CDB Lengths
2 0 Group 7 Vendor Unique CDB Lengths
4 Pointer to Immediate Notify CCB List
4 Number of Immediate Notify CCBs
4 0 Pointer to Target CCB list
2 0 Number of Target CCBs
2 Reserved
n SIM private

Number of Target CCBs is zero, then Target Mode is disabled, otherwise the Poi
I CCB List field refers to a list of addresses of CCBs to which the data is
brred (see Table 22).

Table 22 — CGB List

Size Target CCB |i st

4 GEB Address 1
4 €CB Address 2

4 CCB Address n

I CCB(s) shall be EXECUTE SCSI I/O CCB(s) and the target peripheral driver sh
he list until a successful disable of the LUN is accomplished.

The JIM/HBA shall.ptace the pointer to the list of CCBs in a list until the specified Tar

and L
for Ph
Reque
the Ta

N is disabled on the SCSI bus specified by the Path ID field. While the LUN is e
ase-Cognizant Mode operation, the CAM Status field of each Target CCB shall be
St in<Progress. The target peripheral driver is required to poll the CAM Status f
rget.CCB or provide a Completion Callback routine in the Target CCB.

ter to
to be

all not

get ID
abled
set to
eld of

The CCB(s) provided to the SIM/HBA by the ENABLE LUN CCB shall only be used for CDB
reception and continuation of an I/O process (linked commands). The target peripheral driver
shall use other allocated EXECUTE TARGET 1I/O CCBs to receive/transmit data, messages,
and status to the selecting initiator. It is recommended that the target peripheral driver supply
at least 1 CCB per initiator it expects to communicate with when the Phase-Cognizant LUN is
enabled.

The SIM/HBA shall keep an indication of whether a single CCB or list of CCBs was provided
on the ENABLE LUN service.

The S

IM/HBA shall set the following in each Target CCB when they are first provided:

— CAM Status to Request in Progress;
— CAM Flags shall be set to the values of the CAM Flags in the ENABLE LUN CCB;
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— CAM Flags shall be set with the Target CCB Available bit.

Within the Target CCB(s) provided, the following information shall be present and valid:

— CDB field is valid for the Command Blocks that may be received. That is, either CDBs are
embedded in the CCB, or a pointer to a CDB buffer area is provided in the CDB field;

— Timeout Value field shall be set to the infinity value.

If the target peripheral driver supports Vendor Unique CDB(s), then the CDB Length field of
the CCB shall reflect the largest supported CDB. If a CDB greater than the size of the CDB
field is desired, then the CDB field shall contain a pointer to a CDB buffer.

To dif
LUN v
target
enablg

When
seque
A) IN

If
sh

b) RE

Se
Se

c) Al

If
Ly
SH

The E

— RHd

su
- LU
- T¢

vith a zero value for the Number of Target CCBs. Upon disabling the specified LU
peripheral driver may free all allocated Target CCBs that were associated wi
ed LUN.

a CDB is received by a SIM/HBA for a LUN that is not enabledsyone of the fol
nces shall occur depending on the command received:
QUIRY Command

the SIM receives a CDB for the INQUIRY command for-a non-enabled LUN, th
all return only byte 0 of the inquiry data set to 23h:

the peripheral qualifier is set to 01b indicating the target is capable of suppo
physical device on this logical unit, howevef the physical device is not cu
connected to this LUN;

the peripheral device type set to 3h indicating Processor device type.
QUEST SENSE Command
h REQUEST SENSE command is received for a non-enabled LUN, the SIM shall

hse code shall be set to LOGICAL' UNIT NOT SUPPORTED.
other commands

NSE command shalkbehave as in Item B.
nable LUN function shall return CAM Status of:

guest Completed without Error indicates that the Enable LUN was com
ccessfully;

N Already Enabled indicates that this LUN is already enabled;

able the selection of a specific LUN, the target peripheral driver performs an “Hnable

, the
h the

owing

e SIM

ting a
rently

return

hse data in which the sense key shall be set to ILLEGAL REQUEST and the addjtional

p command other than-INQUIRY or REQUEST SENSE is received for a non-enabled
N, the SCSI status returned shall be CHECK CONDITION. Any subsequent REQUEST

pleted

rminate 1/0O Process indicates that there is currently a nexus established with an initiator

that shall be terminated Tirst,

— Invalid Request indicates that one or more of the CCB(s) supplied is invalid;
— Invalid Path ID indicates that the Path ID is invalid;

— Invalid Target ID indicates that the Target ID does not match that used by the HBA

Sp

ecified by the Path ID field;

— Invalid LUN indicates that the LUN specified is outside the supported range of the SCSI

bu

S,

— Function Not Implemented indicates that Phase-Cognizant Target Mode is not supported

by

this SIM/HBA.
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11.5.2 1/O process creation for phase cognizant mode

If the HBA is selected with the SCSI bus signal of ATN being false the SIM/HBA shall go BUS
FREE. When the HBA is selected, the SIM/HBA automatically sets the HBA to the MESSAGE
OUT phase to receive the IDENTIFY, SYNCHRONOUS DATA TRANSFER REQUEST, and
other messages that may be sent by the Initiator. The SIM/HBA response to these messages
shall be as defined in ISO/IEC 9316 and this International Standard.

The SIM/HBA shall maintain an indication (in a vendor unique manner) that an 1/0O process is
present for each enabled Phase-Cognizant LUN on a per initiator basis. The indication is
maintained from 1/O process creation (CDB received and passed to target peripheral driver) to

the Wﬁm—m—ﬂm—mﬂmm—m—mﬂomml
messages that terminate 1/0 process(es) (Refer to ISO/IEC 9316 for control messages)). The
indication is maintained for correct coordination of the LUN behavior between( the |target

peripheral driver and the SIM/HBA for the ABORT, TERMINATE I/O PROCESS; and BUS
DEVICE RESET messages and bus reset. See 11.5.4 for further details.

If the LUNTAR bit (or any of the reserved bits) of the IDENTIFY messageé,is set to 1, then the
SIM/HBA shall send a MESSAGE REJECT message back to the ipitiator, and go tq BUS
FREE| phase.

The HUUN shall be extracted from the IDENTIFY message and’the SIM/HBA shall scan the
CAM Flags in the CCB(s) provided with Enable LUN. If none of them have the Targef CCB
Availgble bit set, the SIM/HBA shall post BUSY status’ and then send a COMMAND
COMRLETE message. Otherwise, the SIM/HBA shall ‘select a CCB with the Targe{ CCB
Availgble flag set. The Initiator ID field shall be set tocthe ID of the initiator that performgd the
selectfjon. This field shall be used by the target peripheral driver for subsequent fungtions,
such as reselect, to ascertain the Initiator's ID.

NOTE | The target peripheral driver should ensure that'there are always CCBs with the Target CCB Availpble bit
set espkcially for linked commands.

If the DiscPriv bit in the IDENTIFY message was set, which results in the Disable Discgnnect
bit of the CAM Flags being cleared,xand the Disable AutoDisconnect bit of the CAM Flags field
is cleared, the SIM/HBA shall automatically disconnect upon receipt of the command |block.
The dlisconnect shall be perfermed before clearing the CCB Available bit in the CAM|Flags
and tHe callback of the target‘peripheral driver.

The Disable Disconnect bit in the CAM Flags field shall be updated to indicate the state|of the
DiscPriv bit in the IDENTIFY message that was received from the initiator. If the DiscHriv bit
was det in the IPENTIFY message, then the Disable Disconnect bit shall be cleared, and
vice-versa.

NOTE | The,default state of the Disable Disconnect bit in the CAM Flags is cleared, implying that discornnect is
enabled.

If an ABORT, TERMINATE 17O PROCESS or BUS DEVICE RESET message was received in
the initial MESSAGE OUT Phase the SIM/HBA shall handle these messages as specified in
11.5.4. Once the initial MESSAGE OUT Phase is complete, the SIM/HBA automatically sets
the HBA to the Command Out Phase to request the SCSI CDB. After receiving the SCSI CDB
bytes, the SIM/HBA shall set the CAM Status field to CAM Status of SCSI CDB received. The
SIM/HBA shall clear the CCB Available bit in the CAM Flags and if the CAM flag of Disable
Callback on Completion is a zero for this CCB the SIM/HBA shall callback the target
peripheral driver.

If the Group Code of the Operation Code of the CDB is Vendor Unique, the SIM/HBA shall
transfer the number of CDB bytes specified in the ENABLE LUN CCB for this LUN. The Group
Code in the incoming CDB (either 6 or 7) shall select the Vendor Unique CDB size from the
ENABLE LUN CCB. If the selected CDB size (specified in the ENABLE LUN CCB) is zero, the
SIM/HBA shall transfer only the CDB Operation Code. If the required number of bytes is not
transferred or the specified size for this Group Code is zero, then the SIM shall set in the
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selected CCB the CDB bytes transferred in the area provided and shall set the CAM Status to
Invalid CDB. The SIM shall then clear the CCB Available bit in the CAM Flags and if the CAM
flag of Disable Callback on Completion is a zero for this CCB the SIM/HBA shall callback the
target peripheral driver.

The target peripheral driver for CDB reception on the callback or upon noticing the CCB
Available bit is clear for a Target mode CCB shall process the CCB (e.g. ascertain if valid
CDB, copying pertinent data from the Target CCB). After processing the CDB from a Target
CCB, the target peripheral driver shall set CCB Available in the CAM Flags, which passes the
CCB back to the SIM/HBA.

The tgrgetperipheratdriver strattbeTesponsibteforcomptetmgat-fOprocesstes)as defined
in ISQ/IEC 9316. The SIM/HBA shall pass a Target CCB to a target peripheral drivepwith a
CAM ptatus of CDB Received or Invalid CDB. All other events relating to the création| of an
I/0 prpcess shall be handled transparently unless otherwise specified.

11.5.3 Continuation and completion of an I/O process for phase cognizant mode

The SIM/HBA shall receive an EXECUTE TARGET 1I/0O CCB from thectarget peripheral griver,
by the¢ target peripheral driver calling xpt_action() with the address of the CCB 3as the
argument. The SIM/HBA shall reject the CCB based on the cenditions specified in 11.5.3,
11.5.4, and 11.5.5.

The JIM shall reject any CCB which has a Timeout Value-of other than infinity with § CAM
Statug of Invalid Request.

The JIM/HBA shall perform an automatic reselect\if'the SIM/HBA had disconnected after the
receigt of the CDB, or had disconnected upon,cempletion of a previous Execute Target 1/0
(withim the same I/O process).

If the|Data Buffer Valid bit is set, the ;SIM/HBA shall enter the data phase indicated by the
directjon bits in the CAM Flags field (i.e., DATA IN or DATA OUT). It shall send/receive data
indicated by the CAM Direction Flags to/from the buffer(s) indicated in the CCBs Scatter
Gather List or Data Pointer. The £AM Direction flags shall be interpreted as the following:
— Bit7=0and 6 =0: Reserved;

— Bit7=0and 6 =1:_s:Data in to initiator (data from target to initiator);

— Bit7=1and 6 =0, Data out from initiator (data from initiator to target);
— Bit7=1and6="1: No data transfer.

The jIM shallreject any CCB with the Data Buffer Valid bit set and the CAM Direction flags
indicaftingMNo. data transfer or Reserved with a CAM Status of Invalid Request.

If the StatusBuffer vVatid it s —set,the StMABA Shatsendthestatus bytespecified—in the
SCSI Status field to the current initiator and then send the COMMAND COMPLETE message
if the Message Buffer Valid bit is cleared and go to BUS FREE phase. If the Status Buffer
Valid bit and Message Buffer Valid bit are both set then the SIM/HBA shall send the status
byte specified in the SCSI Status field to the current initiator and then send the message
contained in the Message buffer. The Message buffer shall contain a single message being
one of the following:

— LINKED COMMAND COMPLETE;
— LINKED COMMAND COMPLETE (WITH FLAG).

The SIM/HBA shall perform the following after successfully transmitting the LINKED
COMMAND COMPLETE or the LINKED COMMAND COMPLETE (WITH FLAG) message:

— post the required CAM Status in the EXECUTE TARGET 1I/0O CCB and call back the target
peripheral if specified;
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bytes for the next linked command,;

if a Target CCB is available to the SIM/HBA, go to COMMAND phase and receive the CDB

if a Target CCB is not available to the SIM/HBA, the SIM/HBA shall not change phase and

shall wait until a Target CCB is available. Once a Target CCB is available the SIM/HBA
shall go to COMMAND phase and receive the CDB bytes for the next linked command.

NOTE A target peripheral driver can hang the SCSI bus if Target CCBs are not available to the SIM/HBA. Care

should

be taken if linked commands are supported to prevent this situation.

If the Message Buffer Valid bit is set and the Status Buffer Valid bit is clear, the SIM/HBA
shall enter the MESSAGE phase and transfer the contents of the Message buffer. The target
peripheral dr|ver shaII not place a DISCONNECT message into the Message buffer and set

the Mes

in the
MESS

The S
by thd
detail

The §
CAM
set), t

If eith

set fof

be dis

Going

DISC({

- if
Sl

— if the Disable AutoDisconnect bit of the CAM Flags is cleared, and the Disable Discq

of

data transfer specified by the Data Buffer Valid bit set. If the Disable AutoSave bit

C/
the

Upon

shall
specif

Upon

Message Buffer and if the SIM/HBA detects thls cond|t|on the SIM/HBA shaII nof
AGE phase to transmit the message. The SIM/HBA shall process all other p
indicated by the EXECUTE TARGET I/O CCB as defined by this International Standard.

IM/HBA shall receive and respond to any messages resulting from ATN being as

IM/HBA shall be able to execute all the phases indicated by,'the Buffer Valid bits
Flags, within a single invocation of the Execute Target ll@{i.e., if more than ong
he order of execution of the phases shall be data, statés,*and message.

br the Status Buffer Valid bit or the Message Bufféer Valid bit of the CAM Flags fig
an invocation of Execute Target 1/0, the AutoDisconnect and AutoSave featureg
abled.

to BUS FREE phase or disconnécting from the SCSI bus (e.g., send
DNNECT message) and going to BUS\FREE phase shall be governed by the follow

h COMMAND COMPLETE message is successfully transmitted on the SCSI bu
M/HBA shall go to BUS FREE«phase;

the CAM Flags bit is cleared, then the SIM/HBA shall disconnect on the completio

M Flags is cleared;.then the SIM/HBA shall send a SAVE DATA POINTERS mess
b initiator prior tolsending the DISCONNECT message.

completion @fithe function(s) specified in the EXECUTE TARGET I/O CCB, the SIN
post the required CAM Status in the CCB and call back the target peripheral di
ed.

gssage
enter
hases

serted

initiator, in addition to any messages it sends to the initiator (see 11.5.4 for further

$).

of the
bit is

Id are
shall

ing a
ing:

s, the

nnect
n of a
of the
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the€ dast Execute Target I/O, the target peripheral driver should consider sett|r||g the

Disab

EAUtoSave b”:, whicthrstrattdisabtethe SE||d|||g of thre~Save Data Poimters:

11.5.4 Non-transparent event handling for phase cognizant mode

When the SIM/HBA receives an ABORT message from an initiator for an enabled Phase-
Cognizant LUN it shall perform the following actions:

to BUS FREE phase.

— if an I/O process exists for this |_ T _L and EXECUTE TARGET I/O CCB(s) are held by the
SIM/HBA for this |_T_L with CAM Status of Request in Progress, the SIM/HBA shall return
the CCB(s) to the target peripheral driver with the CAM Status field set to Request
Aborted by Host;
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if an 1/0 process exists for this |_T_L it shall reject all EXECUTE TARGET 1/O CCBs
received for this |_T_L with a CAM status of Request Aborted by Host set into the CAM
Status field and a return status of Request Aborted by Host, until establishment of a new
I/O process for this |_T_L;

if an 1/0O process does not exist for this |_T_L then the only action taken is the BUS FREE
response to the message.

When the SIM/HBA receives a BUS DEVICE RESET message from an initiator, it shall
perform the following actions for each enabled Phase-Cognizant LUN that uses the SCSI bus
over which the message was received:

go to BUS FREE phase;
refurn all EXECUTE TARGET |/O CCBs with a CAM Status of Bus Device Reset Senf;

perform an asynchronous event callback as specified in 8.6;

ascertain if a I/0O process(es) exists for this target for all enabled Phase-Cagnizant|LUNs
(i a vendor uniqgue manner);

if an I/O process exists for this target it shall reject all EXECUTE TARGET 1/0 CCBp sent
toan enabled Phase-Cognizant LUN with a CAM status of Bus Degvice Reset Sent sgt into
the¢ CAM Status field and a return status of Bus Device Reset Séaqt, until the establishment
of|a new I/O process for a particular I_T_L.

When|the SIM/HBA receives a TERMINATE I/O PROCESS;.méssage from an initiator for an

enable¢d Phase-Cognizant LUN it shall perform the following_actions.

If an 1/O process exists for this |_T_L and no EXECUTE TARGET 1I/O CCB(s) are hgld by
the SIM/HBA for this | _T_L.

— | If the IDENTIFY message had the DiscPriv-bit set the SIM/HBA shall disconnect from
the SCSI bus.

— | The SIM/HBA shall reject the next EXECUTE TARGET 1I/O CCB received for this|l_T_L
with a CAM status of Terminate /@ Process set into the CAM Status field and a [return
status of Terminate /O Process, all subsequent EXECUTE TARGET 1/O [CCBs
received for the |_T_L shall be’/processed normally.

If gn 1/O process exists for.dhis |_T_L and EXECUTE TARGET /O CCB(s) are held by
SIM/HBA for this |_T_L that*have a CAM Status of Request in Progress and SCSI [status
hals not been sent.

— | If the 1/O process\is the current I/O process the SIM/HBA shall examine the CAM flags
to ascertain (if~disconnecting from the SCSI bus is allowed. If the Dlisable
AutoDisconhect bit of the CAM Flags is cleared, and the Disable Disconnect jof the

data transfer is specified by the Data Buffer Valid bit set and the Disable AutoS
of the=CAM Flags is cleared, then the SIM/HBA shall send a SAVE DATA POI
message to the initiator prior to sending the DISCONNECT message.

Terminate 1/O Process.
— The SIM/HBA shall not reject any subsequent EXECUTE TARGET /O CCBs for the
I_T_L.

If an 1/O process exists for this |_ T _L and an EXECUTE TARGET I/O CCB is held by
SIM/HBA for this |_T_L and SCSI status has been sent, the SIM/HBA shall continue
normal processing of this CCB.

If an I/O process does not exist for this |_T_L then the only action taken is the BUS FREE
response to the message.

When the SIM/HBA receives an INITIATOR DETECTED ERROR message from an initiator for
an enabled Phase-Cognizant LUN it shall perform the following actions.
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the SIM/HBA for this |_T_L.

If the IDENTIFY message had the DiscPriv bit set the SIM/HBA shall disconnec
the SCSI bus.

If an 1/O process exists for this |_T_L and no EXECUTE TARGET 1I/0O CCB(s) are held by

t from

If an 1/O process exists for this |_T_L it shall reject the next EXECUTE TARGET 1/0

CCB received for this |_T_L with a CAM status of Initiator Detected Error set in

to the

CAM Status field and a return status of Initiator Detected Error, all subsequent
EXECUTE TARGET I/O CCBs received for the |_T_L shall be processed normally.

SIM/HBA for this |_T_L that have a CAM Status of Request in Progress.

If an 1/O process exists for this |_T_L and EXECUTE TARGET /O CCB(s) are held by
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The SIM/HBA shall examine the CAM lags to ascertain If disconnectng irom e
bus is allowed. If the Disable AutoDisconnect bit of the CAM Flags is clearedya
Disable Disconnect of the CAM Flags bit is cleared, then the SIM/HBA shall\discq
from the SCSI bus.

The SIM/HBA shall properly set the Residual Length field of the CCB ifya data ph
specified and return the CCB(s) to target peripheral driver with.a CAM Sta
Initiator Detected Error.

The SIM/HBA shall not reject any subsequent EXECUTE TARGET 1/0 CCBs f
I_T_L.

hn |/O process does not exist for this |_T_L then the only-action taken is the BUS
Eponse to the message.

the SIM/HBA detects a SCSI bus reset, it shall-perform the following actions fo
bd Phase-Cognizant LUN that uses the SCSI 4us” over which the SCSI bus resd
ed:

urn all EXECUTE TARGET /O CCBs held, by SIM/HBA with a CAM Status of SCS$
set Sent/Received;

rform an asynchronous event callback as specified in 8.6 (e.g., return all EXE
RGET /O CCBs held by SIMWHBA with a CAM Status of SCSI Bus
nt/Received);

certain if a I/O process(es) exists for this target for all enabled Phase-Cognizant
a vendor unique manner),

an enabled Phase~€ognizant LUN with a CAM status of SCSI Bus Reset Sent/Re
[ into the CAM/Status field and a return status of SCSI Bus Reset Sent/Received
e establishment-of a new I/O process for a particular |_T_L.

target peripheral driver receives an EXECUTE TARGET 1I/0 CCB with a CAM Stg
Terminate 1/0O Process or Initiator Detected Error then an 1/O process is §
hce(for the I_T_L specified by the CCB. It shall be the target peripheral d
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nsibility to complete the 1/0 process as specified in ISO/IEC 9316.

11.5.5 EXECUTE TARGET I/O CCB

This function typically returns a CAM Status of Request in Progress, indicating that the
request was queued successfully. Request completion can be ascertained by polling for a
CAM status other than Request in Progress or through use of the Callback on Completion
field. Polling for completion of a CCB is not recommended.

The following lists the fields of the EXECUTE TARGET /O CCB. No entry under the "Dir"
heading indicates that this field is not being used for the Execute Target I/O function.
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Table 23 - EXECUTE TARGET 1/0 CCB

The fi

- RHd
en

- RHd

Size|Dir Execute target 1/0
4 0 Address of this CCB
2 0 CAM Control Block Length
1 O Function Code (Execute Target I/0)
1 I CAM Status
Connect ID
1 Reserved
1 0 Path ID (Bus no. of SIM/HBA)
1 O Target ID (Target ID of SIM/HBA)
1 0] LUN
4 |I/0| CAM Flags
4 o] Peripheral Driver Pointer
4 Next CCB Pointer
4 ¢} Request Mapping Information (If needed)
4 0 Callback on Completion
4 0 SG List/Data Buffer Pointer
4 0 Data Transfer Length
4 Sense Info Buffer Pointer
4 Sense Info Buffer Length
1 ) CDB Length
2 0 Number of Scatter/Gather Entrigs
4 VU Field
1 O SCSI Status
1 Autosense Residual Length
2 Reserved 0OSD
4 I Residual Length
12|(I1/0| CDB
4 Timeout Value
4 0 Message Buffer Pointer
2 0 Message Buffer Ilength
2 0 VU Flags
1 Tag Queue Action
1 Tag ID
1 I Initiator~dD
1 Reserved
n Private Data

countered;

initiator;

— Raquest Completed with Error: the request has completed and an error conditio

enjcotntered;

hal CAM Status shalkbé one of the following:

guest Completed-without Error: the request has completed and no error conditio|

guest Abofted by Host: the request was aborted by the SIM/HBA as instructed

N was

by an

N was

— CAM Busy: CAM unable to accept request at this time;

— Invalid Request: the request has been rejected because it is invalid;
— Invalid Path ID: indicates that the Path ID is invalid;

— Target Selection Timeout: the specified initiator failed to respond to reselection;

— Message Reject Received: The SIM/HBA received a SCSI MESSAGE REJECT message
in response to a message sent contained in the Message Buffer;

— SCSI Bus Reset Sent/Received: The SCSI operation was terminated at some point
because the SCSI bus was reset;

— Uncorrectable Parity Error Detected: An uncorrectable SCSI bus parity error was detected;

— No HBA Detected: HBA no longer responding to SIM (assumed to be a hardware
problem);
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CCB Length Inadequate: more private data area is required in the CCB (refer to 10.2.3 for
further clarification);

Cannot Provide Requested Capability: resources are not available to provide the capability
requested in the CAM Flags;

Bus Device Reset Sent: this CCB was terminated because a BUS DEVICE RESET
message was sent to the target;

Terminate 1/0 Process: this CCB terminated due to a TERMINATE I/O PROCESS
message was received by the SIM/HBA for the specified |_T_L;

Unrecoverable Host Bus Adaptor Error: this CCB was terminated because of a hardware
error detected by the HBA. The error does not indicate a SCSI bus problem but an error
wiffiin the AHBA or nost,

InIiator Detected Error: this CCB terminated due to a INITIATOR DETECTED)OERROR
message was received by the SIM/HBA for the specified |_T_L;

Inyalid CDB: indicates that the SIM/HBA has detected an error condition on receptign of a
CDB;

Inyalid LUN: indicates that the Logical Unit specified is outside the supported range|of the
S¢Sl bus;

Inyalid Target ID indicates that the Target ID does not match” that used by thg HBA
specified by the Path ID field;

Ngxus Not Established: there is currently no connection established between the spegcified
T4rget ID and target LUN with any initiator;

Inyalid Initiator ID: the initiator ID specified is outside)the valid range that is supported;

NOTE [ This status can also be returned if the target tries to reselect an initiator other than the one to which it was

previously connected.

11.6 |Host Target Mode

11.6.1 Host Target Mode functionality not specified

S¢SI CDB Received: indicates that the targét has been selected and that the SCSI ¢DB is
prgsent in the CCB;

SCSI Bus Busy: the SIM failed to win>arbitration for the SCSI bus during several different
BUS FREE phases.

This Ipternational Standard does not address the following SCSI functionality for Host Target

Mode |operation:

a) LUNTAR;

b) Linked Cemmands;

c) ExXtended Contingent Allegiance;
d) SaftReset

11.6.2 Host Target Mode messages

The SCSI messages outlined below are in two main categories for Host Target Mode. The
categories are transparent message handling and notification message handling. These 2
main categories can further be divided into mandatory messages and optional messages.
Transparent message handling shall mean that the SIM/HBA shall handle the message and
that there is no notification of the message to a peripheral driver. Notification message
handling shall mean that the SIM/HBA shall receive the message and notify the Host Target
Mode peripheral driver as specified by this International Standard. For notification message
handling the SIM/HBA shall maintain certain state information about the message, but how
that is accomplished is left to the discretion of the SIM/HBA implementer.
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a) Mandatory Transparent Message Handling:
1) COMMAND COMPLETE;
2) IDENTIFY;
3) INITIATOR DETECTED ERROR;
4) MESSAGE PARITY ERROR;
5) MESSAGE REJECT;
6) NO OPERATION.
b) Optional Transparent Message Handling at the discretion of SIM/HBA:

1) DICOONNCOT.
DToCTCONINEC S 1T,

2)| WIDE RESIDUE;

3)| MODIFY DATA POINTER;

4)| RESTORE POINTERS;

5)| SAVE DATA POINTERS;

6)[ SYNCHRONOUS DATA TRANSFER REQUEST;
7)| WIDE DATA TRANSFER REQUEST.

c¢) Mandatory Message Handling that requires notification to the.Host Target Mode peripheral
driver:

1)[ ABORT message

Host Target Mode peripheral driver shall be natified by the IMMEDIATE NOTIFY CCB
mechanism.

2)| BUS DEVICE RESET message

Host Target Mode peripheral driveryshall be notified by the Asynchronous |Event
mechanism.

d) Optional Message Handling that reguires notification to the Host Target Mode peripheral
driver:

1)| ABORT TAG;

2)| CLEAR QUEUE;

3)| HEAD OF QUEUE TAG (see 11.6.8):
4)| ORDERED QUEUE TAG (see 11.6.8);
5)| SIMPLE QUEUE TAG (see 11.6.8);

6)| TERMINATE 1/0 PROCESS.

NOTE | See 14=6:3, 11.6.6 and 11.6.8 for clarification.

11.6.3_USe of the IMMEDIATE NOTIFY CCB

The IMMEDIATE NOTIFY CCB is for Host Target Mode use only. It is used to notify the Host
Target Mode peripheral driver of events detected by the SIM/HBA. The IMMEDIATE NOTIFY
CCBs, once passed to the SIM/HBA by the ENABLE LUN CCB, shall be maintained by the
SIM/HBA for its exclusive use. Ownership of IMMEDIATE NOTIFY CCB(s) shall not be
returned to the Host Target Mode peripheral driver until the successful completion of a
DISABLE TARGET MODE LUN. The IMMEDIATE NOTIFY CCB contents shall be valid to the
Host Target Mode peripheral driver only at the point where the SIM/HBA does the callback for
notification of an event. The Host Target Mode peripheral driver should at that point read its
contents to ascertain event and sense data. Upon callback return, the contents of
IMMEDIATE NOTIFY CCB shall no longer be considered valid.
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The Immediate Notify mechanism from the SIM/HBA has a corresponding Notify Acknow-
ledgement mechanism. The IMMEDIATE NOTIFY CCB shall contain a unique sequence
identifier for a Host Target Mode LUN. For each event/message delivered to the Host Target
Mode peripheral driver by the callback mechanism, the Host Target Mode peripheral driver
shall do the following:

a) any processing needed to comply with this International Standard and ISO/IEC 9316;

b) issue a NOTIFY ACKNOWLEDGE CCB with the Sequence Identifier field set to the value
from Sequence Identifier field of the IMMEDIATE NOTIFY CCB for the event/message
being processed.

Thererstrattbe—aonme—toome correspondence betweern the—tmmediateNuotify amd—theNotify
Ackndwledgement from the Host Target Mode peripheral driver. For each Immediate-Notify for
a LUN there shall be a Notify Acknowledgement.

Sequénce identifiers shall be unique for each Host Target Mode LUN. There;shall not e two
identi¢al sequence identifiers in use at the same time for a Host Target Mode LUN. A
sequence identifier is "in use" from the time the peripheral driver callbaCk-s invoked until the
receigt of the Notify Acknowledgement from the peripheral driver. Séquence identifierg shall
be nop zero value(s).

If an @vent/message is detected by the SIM/HBA that requires@ notification back to th¢ Host
Targel Mode peripheral driver and there are no IMMEDIATE NOTIFY CCBs availablg, the
SIM/HBA shall do the following:

a) regord all information about the event/messagée/as specified later in this section, and
preserve ordering of the event/message, in FIFO:\fashion;

b) when an IMMEDIATE NOTIFY CCB becomes available for use the SIM/HBA shall|notify
thé¢ Host Target Mode peripheral driver{using the mechanisms specified later in this
seftion.

The qgrdering of Host Target Mode peripheral driver notification and when the SINI/HBA
releages the SCSI bus to the BUSKEREE phase is not specified. The change to BUS |FREE
phaseg and the peripheral driver ¢allback in 11.6.3.1 may occur in either order, but both|steps
are rgquired. In all other cases,-the order in which 11.6.3.1 lists operations is the order in
which[those operations shall be performed.

The order in which (the SIM/HBA places the Extended message arguments info the
IMMEDIATE NOTIFY_CCB Message Arguments field for an Extended message is spelified.
After the Extended\'message code is received all Extended message bytes received for the
Extenfled message shall be placed into the IMMEDIATE NOTIFY CCB Message Arguments
field ih ascending order in the order that they were received. The first Extended message
argumnent byte received after the Extended message code shall be placed into the Message

Arguments-array[0] field. The next Extended message argument byte received shall be placed
into the Mn::ngn Argllmnnf: :\rr:\y[‘l] field

For the SCSI ABORT and CLEAR QUEUE messages, the order in which the CCBs are
returned to the Host Target Mode peripheral driver and the IMMEDIATE NOTIFY CCB
callback is done to the driver is specified. The order shall be as follows:

a) all CONTINUE TARGET 1/O CCBs;

b) IMMEDIATE NOTIFY CCB callback to the Host Target Mode peripheral driver.
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11.6.3.1 The events/messages that use the immediate notify mechanism
11.6.3.1.1 Sense data preservation where no nexus has been established

There are certain events that require or optionally provide for sense data preservation by the
target. These events are specified in ISO/IEC 9316. If one of these events is detected by the
SIM/HBA, the SIM/HBA shall respond as follows for each enabled Host Target Mode LUN:

a) set the Path ID of an IMMEDIATE NOTIFY CCB to the bus number of this bus and target
id of the SIM/HBA,;

b) form the SCSI-2 required 18 bytes of correct sense data for the event and place the sense
data_in_the sense buffer provided in _the IMMEDIATE NOTIFY CCB. It shall not be
considered an error if the sense buffer bytes are zero, indicating NOSENSE. However, the
Hqgst Target Mode peripheral driver shall not be required to preserve NOSENSE data;

c) seft the CAM Status to Nexus Not Established in the IMMEDIATE NOTIFY CCB indicating
that a nexus was not yet established;

d) indicate in the CAM Status field of the IMMEDIATE NOTIFY CCB that,Autosense is|valid.
Adtosense valid indicates to the Host Target Mode peripheral driverCthat the sense [buffer
data is valid and can be copied. The Host Target Mode peripheral driver shall saye the
copied sense data for use if the next received command is REQUEST SENSE;

e) form a unique sequence identifier and place it in the.IMMEDIATE NOTIFY [CCB's
Sqquence ldentifier field;

f) trdnsition the SCSI Bus to BUS FREE. Callback the, Hast Target Mode peripheral [driver
usjng the callback notify field in the IMMEDIATE NOTIFY CCB. The exact order of|these
twp operations is not specified;

g) for all initial connections, the SIM/HBA for, this enabled Host Target Mode LUN shall
trgnsparently respond with a SCSI Status of \BUSY until all events are acknowledded by
the¢ Host Target Mode peripheral driver;

h) alll CONTINUE TARGET I/O CCBs received by the SIM/HBA for this enabled Host Target
M@de LUN shall be rejected until all<events are acknowledged by the Host Target|Mode
Pdripheral driver. The rejected CCBs shall have

1)[ a CAM Status field set to Unacknowledged Event by Host,
2)| a return status of Unacknowledged Event by Host.

Ackndwledgment of thisy event by the Host Target Mode peripheral driver shall be
acconpplished when the=SIM/HBA receives a NOTIFY ACKNOWLEDGE CCB for this LUN with
the Sequence ldentifier-field equal to the sequence identifier of the IMMEDIATE NOTIFY CCB
for this event.

The Host Target Mode peripheral driver shall be responsible for preserving Contjngent
Allegignce-cenditions.

45 g [
116 L. VIdITUatuTy 111essdytcos

This clause describes the handling of mandatory messages that are handled jointly between
the SIM/HBA and the corresponding Host Target Mode peripheral driver via the IMMEDIATE
NOTIFY CCB.

NOTE The ABORT message is the only mandatory message that is handled with the IMMEDIATE NOTIFY CCB.
BUS DEVICE RESET messages are handled by the Asynchronous Event mechanism (see 11.6.12.2).

11.6.3.1.2.1 ABORT message

When an ABORT message is received for an enabled Host Target Mode LUN by the
SIM/HBA, the SIM/HBA shall:

a) accept the message;


https://iecnorm.com/api/?name=129e5b178bed2ab17e95a5e2c75fcb9c

9316-2 © ISO/IEC:2000(E) - 75—

b)

c)
d)

e)

f)

9)

h)

set the Path ID of an IMMEDIATE NOTIFY CCB to the bus number of this bus. Set the
Target ID of the SIM/HBA, and LUN ID from the IDENTIFY message. Set the Initiator ID
field of the IMMEDIATE NOTIFY CCB to the ID of the Initiator that selected this SIM/HBA;

set the IMMEDIATE NOTIFY CCB CAM Status to Message Received;

form a unique sequence identifier and place it in the IMMEDIATE NOTIFY CCB's
Sequence Identifier field;

set the IMMEDIATE NOTIFY CCB Message Code field to the ABORT Message code;

all CONTINUE TARGET 1/0 CCBs for this |_T_L or |_T_L_Q nexus shall have the CAM
Status set to Request Aborted by Host and shall be returned to the Host Target Mode
peripheral driver by the CONTINUE TARGET 1/0 CCB callback mechanism:;

trgnsition the SCSI Bus to BUS FREE. Callback the Host Target Mode peripheral [driver
using the callback notify field in the IMMEDIATE NOTIFY CCB. The exact order of|these
twp operations is not specified;

for all initial connections the SIM/HBA for this | T L or |_T_L Q shall“transpgrently
respond with a SCSI Status of BUSY until all events are acknowledged hy-the Host Target
Made peripheral driver;

alll CONTINUE TARGET I/O CCBs received by the SIM/HBA fof this I_T_L or I_T L Q
shiall be rejected until all events are acknowledged by the Host Target Mode Peripheral
driver. The rejected CCBs shall have

1)| a CAM Status field set to Unacknowledged Event by Host,

2)| a return status of Unacknowledged Event by Host,

Ackndwledgment of this event by the Host Target Mode peripheral driver shall be
accomplished when the SIM/HBA receives a NOTHEY"ACKNOWLEDGE CCB for this |_T_L or
I_T_L| Q with the Sequence ldentifier field equalitorthe sequence identifier of the IMMEDIATE

NOTIFY CCB for this event.

11.6.3.1.3 Optional messages

This ¢lause describes optional messages that are handled by the SIM/HBA with or without

notificiation to the corresponding Host Target Mode peripheral driver.

11.6.3.1.3.1 Optional messages that are not supported

For al] messages in this~category which are not supported:

11.6.3.1:3<2 ABORT TAG message

if the SIM/HBA.cah not provide support or the Host Target Mode peripheral drivgr has
indicated through the ENABLE TARGET LUN CCB that a message is not supported, the
SIM/HBA shall reject the message and shall continue normal SCSI bus processing. The
Hqgst Target' Mode peripheral driver shall not be notified of the event.

The ABORT TAG message shall be supported if Tagged Queue Operation is active for this
LUN. When an ABORT TAG message is received for an enabled Host Target Mode LUN by
the SIM/HBA, the SIM/HBA shall:

a)
b)

c)

accept the message;

if the current I/O process is not fully identified (e.g., no Queue Tag message) then the
SIM/HBA shall

1) go to BUS FREE phase; or

2) no other processing is required (see ABORT TAG message in ISO/IEC 9316 for further
information).

set the Path ID of an IMMEDIATE NOTIFY CCB to the bus number of this bus. Set the
Target ID of the SIM/HBA, and LUN ID from the IDENTIFY message. Set the Initiator ID
field of the IMMEDIATE NOTIFY CCB to the ID of the initiator that selected this SIM/HBA;
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set the IMMEDIATE NOTIFY CCB CAM Status to Message Received;

set the IMMEDIATE NOTIFY CCB Message Code field to the ABORT TAG Message code.
Place the Additional Arguments to the message (Queue Tag) in the Message arguments
array of the IMMEDIATE NOTIFY CCB;

form a unique sequence identifier and place it in the IMMEDIATE NOTIFY CCB's
Sequence Identifier field;

search the list of CONTINUE TARGET 1/0 CCB(s) for this I_T_L_Q nexus looking for a
match between the TAG ID field of the CCB and the Queue Tag of the |_T_L_Q nexus. For
each match found, that CONTINUE TARGET /O CCB's CAM Status shall be set to

Request Aborted by Host and shall be returned to the Host Target Mode peripheral driver
by the CONTINUE TARGET I/Q CCB callback mechanism;

trgnsition the SCSI Bus to BUS FREE. Callback the Host Target Mode peripheral|driver
usjng the callback notify field in the IMMEDIATE NOTIFY CCB. The exact ordey of|these
twp operations is not specified;
fof all initial connections, the SIM/HBA for this | T L or I T_L_Q shall transpgrently
respond with a SCSI Status of BUSY until all events are acknowledged-by the Host Target
Made peripheral driver;

alll CONTINUE TARGET I/O CCBs received by the SIM/HBA forthis | T Lor |l T L Q
shpll be rejected until all events are acknowledged by the Host” Target Mode peripheral
driver. The rejected CCBs shall have

1)[ a CAM Status field set to Unacknowledged Event by Host,

2)| a return status of Unacknowledged Event by Hostl

Ackndwledgment of this event by the Host Target Mode peripheral driver shall be
accomplished when the SIM/HBA receives a NOT Y ACKNOWLEDGE CCB for this |_T_L or
I_T_L| Q nexus with the Sequence lIdentifier field equal to the sequence identifier pf the

IMMEDIATE NOTIFY CCB for this event.

11.6.3.1.3.3 CLEAR QUEUE message

The JLEAR QUEUE message shalkbe supported if Tagged Queue Operation is active fpr this
LUN. When an CLEAR QUEUE message is received for an enabled Host Target Mode LUN by

the SIM/HBA, the SIM/HBA shalk

a)

accept the message;

set the Path ID oflan IMMEDIATE NOTIFY CCB to the bus number of this bus. Set the
Target ID of the 'SIM/HBA, and LUN ID from the IDENTIFY message. Set the Initigtor 1D
field of the IMMEDIATE NOTIFY CCB to the ID of the initiator that selected this SIM/HBA;

set the IMMEDIATE NOTIFY CCB CAM Status to Message Received;

set the"IMMEDIATE NOTIFY CCB Message Code field to the CLEAR QUEUE Melssage
coge;

9)

h)

sequence identifier field;

all CONTINUE TARGET 1I/O CCB(s) for this enabled Host Target Mode LUN, shall have
the CAM Status set to Request Aborted by Host and shall be returned to the Host Target
Mode peripheral driver by the CONTINUE TARGET I/O CCB callback mechanism. Refer to
ISO/IEC 9316, subclause 5.6.4 for any further clarification;

transition the SCSI Bus to BUS FREE. Callback the Host Target Mode peripheral driver
using the callback notify field in the IMMEDIATE NOTIFY CCB. The exact order of these
two operations is not specified;

for all initial connections the SIM/HBA for this LUN shall transparently respond with a
SCSI Status of BUSY until all events are acknowledged by the Host Target Mode
peripheral driver;


https://iecnorm.com/api/?name=129e5b178bed2ab17e95a5e2c75fcb9c

9316-2 © ISO/IEC:2000(E) - 77—

all CONTINUE TARGET I/O CCBs received by the SIM/HBA for this LUN shall be rejected
until all events are acknowledged by the Host Target Mode Peripheral driver. The rejected
CCBs shall have

1) a CAM Status field set to Unacknowledged Event by Host,
2) areturn status of Unacknowledged Event by Host.

Acknowledgment of this event by the Host Target Mode peripheral driver shall be
accomplished when the SIM/HBA receives a NOTIFY ACKNOWLEDGE CCB for this LUN with
the Sequence ldentifier field equal to the sequence identifier of the IMMEDIATE NOTIFY CCB
for this event.

11.6.3.1.3.4 HEAD OF QUEUE, ORDERED QUEUE and SIMPLE QUEUE TAG messages

The handling of these messages is described in detail in 11.6.8.

11.6.3.1.3.5 TERMINATE I/O PROCESS message

When|the supported TERMINATE I/O PROCESS message is received-for an enabled Host

Targel Mode LUN by the SIM/HBA, the SIM/HBA shall:

a)

b)
c)

d)

e)

f)
9)

h)

k)

if there is no matching 1I/O process, reject the message, @and no further procesging is
required;

if there is a matching 1/0 process, accept the message;

if disconnects are mandatory the SIM/HBA shall disconnect from the bus. If discopnects
ar¢ allowed the SIM/HBA should disconnect fromdhe’bus;

set the Path ID of an IMMEDIATE NOTIFY CCB to the bus number of this bus. Set the
Tqrget ID of the SIM/HBA, and LUN ID from“the IDENTIFY message. Set the Initigtor ID
field of the IMMEDIATE NOTIFY CCB to the“D of the initiator that selected this SIM/HBA;

fofm a unique sequence identifier and place it in the IMMEDIATE NOTIFY [CCB's
Sqquence ldentifier field;

set the IMMEDIATE NOTIFY CCBYCAM Status to Message Received;

sef the IMMEDIATE NOTIFY €EB Message Code field to the TERMINATE I/O PRO|CESS
message code;

each CONTINUE TARGET I/O CCB for this I|_T_L or I_T_L_Q nexus shall have thg CAM
Status set to Terminate I/O Process. The Residual Length field shall be set tg valid
number of bytes nat/transferred for this CCB. The CCB(s) shall be returned to the Host
T4qrget Mode peripheral driver by the CONTINUE TARGET I/O CCB callback mechanfism;

call back the-Host Target Mode peripheral driver by the mechanism provided by the
IMMEDIATE)NOTIFY CCB;

for allCinitial connections the SIM/HBA for this | _ T L or |_T_L _Q shall transpgrently
respand with a SCSI Status of BUSY until all events are acknowledged by the Host Target

M da norinhbharal deiviaor:
e P T TP e T T v e,

all CONTINUE TARGET I/O CCBs received by the SIM/HBA for this | T L or | T L Q
shall be rejected until all events are acknowledged by the Host Target Mode peripheral
driver. The rejected CCBs shall have

1) a CAM Status field set to Unacknowledged Event by Host,

2) areturn status of Unacknowledged Event by Host;

acknowledgment of this event by the Host Target Mode peripheral driver shall be
accomplished when the SIM/HBA receives an NOTIFY ACKNOWLEDGE CCB for this
I_T_L nexus with the Sequence lIdentifier field equal to the Sequence ldentifier of the
IMMEDIATE NOTIFY CCB for this event.

The Host Target Mode peripheral driver shall acknowledge the event and properly terminate
the 1/0 process as specified in ISO/IEC 9316.
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11.6.3.1.4 Resource unavailable to SIM/HBA

If the SIM/HBA receives a CDB on the SCSI bus for an enabled LUN in Host Target Mode that
does not have any ACCEPT TARGET 1I/O CCBs available for use, it shall do the following:

a) set the Path ID of an IMMEDIATE NOTIFY CCB to the bus number of this bus. Set the
Target ID of the SIM/HBA, and LUN ID from the IDENTIFY message. Set the Initiator ID
field of the IMMEDIATE NOTIFY CCB to the ID of the initiator that selected this SIM/HBA,;

b) set the IMMEDIATE NOTIFY CCB CAM Status to Unavailable Resource;

c) form a unique sequence identifier and place it in the IMMEDIATE NOTIFY CCB's
sequence identifier field;

d) trgdnsition the SCSI bus to status phase and return BUSY status to the initiator and-then go
to[BUS FREE phase. Callback the Host Target Mode peripheral driver using the cdllback
notify field in the IMMEDIATE NOTIFY CCB. These operations shall be performed |in the
order shown here;

e) for all initial connections the SIM/HBA for this LUN shall transparently-respond with a
SCSI Status of BUSY until all events are acknowledged by the!’Host Target [Mode
peripheral driver.

NOTE | ACCEPT and CONTINUE TARGET |/O CCBs are allowed to be received and’processed by the SIM/HBA for

this event. The Host Target Mode peripheral driver should send a number of ACCEPT TARGET 1/O CCBs$ to the
enabled LUN and then acknowledge the event to replenish the resource.

Ackndwledgment of this event by the Host Target Mede peripheral driver shall be
accomplished when the SIM/HBA receives a NOTIFY ACKNOWLEDGE CCB for this LUN with
the S¢quence ldentifier field equal to the sequence identifier of the IMMEDIATE NOTIFY CCB
for this event.

11.6.3.1.5 HBA faults

If a controlling SIM detects that a HBA has, faulted/failed in a way that causes the HBA to be
not ugable in its current state (e.g., has¢cceased responding, declared itself insane, negeds to
be initialized/restarted), it shall do the-following for each Host Target Mode enabled LUN for
the faplted/failed HBA:

a) sef the Path ID of an IMMEDRJATE NOTIFY CCB to the XPT assigned SCSI bus nymber.
Sqt the Target ID of the '\HBA for this SCSI bus, and the LUN to the LUN number|being
reported;

b) set the IMMEDIATE NOTIFY CCB CAM Status to No HBA Detected;

c) form a unique, sequence identifier and place it in the IMMEDIATE NOTIFY [CCB's
seguence identifier field;

d) alll CONTINUE TARGET I/O CCBs for this Host Target Mode LUN shall have thg CAM
Status,set'to No HBA Detected and shall be returned to the Host Target Mode peripheral
drivef, by the CONTINUE TARGET I/O CCB callback mechanism;

I sl L 1 1 | ek £ Ll +L 1 Lol ] O 4 o N
e) clear—tme UTTAURTTUWITUYTU TVTTIU TTST UT Al ULTTTT UTTAURTTUWITUYTU TVTITILS TUT TS L UI (e.g.,

the only unacknowledged event for this LUN is this event);

f) callback the Host Target Mode peripheral driver using the callback notify field in the
IMMEDIATE NOTIFY CCB;

g) all CONTINUE TARGET I/O CCBs received by the SIM for this LUN until all events are
acknowledged by the Host Target Mode peripheral driver shall be rejected with

1) a CAM Status field set to Unacknowledged Event by Host,
2) areturn status of Unacknowledged Event by Host;

h) the SIM may rectify fault/failure for the HBA and bring the HBA to a usable state once
again. The recovery actions that the SIM employs are vendor specific but the SIM/HBA
responses to connects are specified for the fault/failure recovery period. The term
"fault/failure recovery period" shall mean from the SIMs initial recovery action (e.g., the
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first step done by the SIM to correct the HBA fault/failure) to the SIM/HBA being able to

Cco

mply to this International Standard for an enabled Host Target Mode LUN.

During the fault/failure recovery period the SIM/HBA shall respond to connects in one of
the following ways

1)
2)
3)

no response to selections (selection timeout) until the recovery period ends,
SCSI-2 BUSY status in response to connections until the recovery period ends,

no response to selections (selection timeout) for a period of time then SCSI-2
status in response to connections until the recovery period ends;

BUSY

i) the state of the SIM/HBA shall be reflected in the response to PATH INQUIRY CCBs (see

10

2.3 for further details)

NOTE
a disab

Acknd

| The Host Target Mode LUN is not disabled unless the Host Target Mode peripheral driver exphcit
e LUN function.

acconpplished when the SIM receives a NOTIFY ACKNOWLEDGE CCB for this LUN w

Sequd
this e

The H
power
to cor
may t

The H
SIM h
again
the | _

NOTE

nce ldentifier field equal to the sequence identifier of the IMMEDIARZENOTIFY C
ent.

ost Target Mode peripheral driver shall recognize that this.'évent is analogou
off of the HBA. The Host Target Mode peripheral driver may disable the LUN or m
tinue processing (e.g., ascertain if the SIM has broughtthe HBA to a usable sta
y to continue processing and then disable the LUN.

ost Target Mode peripheral driver shall ascertain‘through the Path Inquiry function
as brought the HBA to a usable state. If thexSIM has brought the HBA to usable
the Host Target Mode peripheral driver shallytreat this condition as a power on/re
T Lorl T L Q.

P The Host Target Mode peripheral driver\should respond with CHECK CONDITION status an

ATTEN|TION sense key in response to REQUEST SENSE command for the first command received ex

INQUIR
should
event if

11.6.4

The f
headi

Y and REQUEST SENSE commands fornthis I_T_L or I_T_L_Q. The Host Target Mode peripherg
ensure that there are ACCEPT TARGET 1/O CCBs available to the SIM/HBA before acknowledg
processing with the SIM/HBA is to be-resumed.

IMMEDIATE NOTIFY ,CCB

bllowing lists the fields of the IMMEDIATE NOTIFY CCB. No entry under thg
g indicates that this*field is not being used for the IMMEDIATE NOTIFY CCB.

ly does

wledgment of this event by the Host Target Mode peripheral driver shall be

th the
CB for

5 to a

ay try
1te) or

if the
state
set of

0 UNIT
ept for
| driver
ing the

"Dir"
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Table 24 - IMMEDIATE NOTIFY CCB

Size|Dir I mredi ate notify
4 o} Address of this CCB
2 0 CAM Control Block Length
1 0] Function Code (IMMEDIATE NOTIFY)
1 I CAM Status

Connect ID

1 Reserved

1 0 Path ID (Bus no. of SIM/HBA)

1 I Target ID (Target ID of SIM/HBA)

1 6] LUN

4 0 CAM Flags

4 0 Pointer to the sense buffer

1 ) Length of the sense buffer

3 Reserved

4 I Callback on notification

1 I Initiator ID (ID of Initiator that seleected
SIM/HBA)

1 Reserved

2 I Sequence Identifier

1 I Message Code

7 I Message Arguments

The fpllowing are the only possible CAM Status values for the IMMEDIATE NOTIFY CCB
passeld to the SIM/HBA from the Host Target Mode {eéripheral driver (e.g., rejected by the
SIM/HBA):

— Inyalid Request — Indicates that the CCB has*invalid field(s);

— Inyalid Path ID - Indicates the Path ID isynot known;

— Inyalid Target ID — Indicates the TargetiID is not that of the target device;

— Inyalid LUN ID — Indicates the Target'LUN is not in the valid range for LUNSs.
The fpllowing are the only possible CAM Status values for the IMMEDIATE NOTIFY CCB
passed from the SIM/HBA to_the’Host Target Mode peripheral driver (e.g., event notification
by thg SIM/HBA):

— Nq HBA Detected;

— Ngxus Not Established;
— Megssage Regéived;

— Unavailable Resource.

Fields Described:

The Pointer to Sense Buffer field shall contain a pointer to a buffer having minimum of 18
bytes.

The Sense Buffer Length field shall be the length of the sense buffer. The length shall be at
least 18.

Initiator 1D field is the SCSI BUS ID of the Initiator that selected the SIM/HBA.
The Message Code field is used to store the SCSI message code for received messages.

The Message Arguments field is used to store SCSI message arguments received.
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11.6.5 NOTIFY ACKNOWLEDGE CCB

The following lists the fields of the NOTIFY ACKNOWLEDGE CCB. No entry under the "Dir"
heading indicates that this field is not being used for the NOTIFY ACKNOWLEDGE CCB.

Table 25 — NOTIFY ACKNOWLEDGE CCB

Size|Dir Noti fy Acknow edge

Address of this CCB

CAM Control Block Length

Function Code (NOTIFY ACKNOWLEDGE)

CAM Status

Connect ID
Reserved
Path ID (Bus no. of SIM/HBA)
Target ID (Target ID of SIM/HBA)
LUN

CAM Flags

Sequence Identifier

Event

7 Reset Cleared

6 — 0 Reserved

1 Reserved

[ [N SIS
HJO O O

[ R N
OO O0OO0OO0OO0Oo

The fgllowing are the only possible CAM Status values/for the NOTIFY ACKNOWLEDGHK CCB
passed to the SIM/HBA from the Host Target Mode peripheral driver:

— Regquest Complete without Error — Indicates that the event has been acknowledged py the
SIM/HBA;

— Inyalid Request — Unknown Sequence ldentifier;

— Inyalid Path ID — Indicates the Path iB’is not known;

— Invalid Target ID — Indicates the . Target ID is not that of the target device;

— Invalid LUN ID - Indicates the Target LUN is not in the valid range for LUNSs.

Fields Described:
The Sequence ldentifier field is the sequence event identifier which is being acknowledged.

The Hvent field issused for acknowledgement of events whose notifications are delivefed by
the Agynchronous Event mechanism (BUS RESET and BUS DEVICE RESET message).

11.6.4 Enable target mode LUN for Host Target Mode

It is recommended that the SIM/HBA reserve LUN 0 for Asynchronous Event Notification.
While it is not a requirement, it is a suggestion due to the increased complexity required to
handle both Host Target Mode and AENSs. If the SIM/HBA reserves LUN O for AENs then it
shall return the CAM Status of LUN Already Enabled for all ENABLE LUN CCBs for LUN 0.

When a peripheral driver wishes to enable a LUN for Host Target Mode it shall perform the
following tasks:

a) issue a Path Inquiry to the SIM/HBA to ascertain what features and options it supports;

b) if the Host Target Mode peripheral driver requires disconnecting from the SCSI bus after
receiving a CDB, supports optional immediate notify message processing or the peripheral
driver wishes to support tagged commands, it shall use the information returned from the
PATH INQUIRY CCB to ascertain whether the SIM/HBA supports these capabilities.
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It is recommended that the Host Target Mode peripheral driver return for the INQUIRY
command data that reflects the features of the SIM/HBA. These features include Wide Bus
32, Wide Bus 16, and Synchronous Data Transfers and are obtained from the PATH
INQUIRY CCB. If the SIM/HBA supports Tag Queuing and the Host Target Mode
peripheral driver wishes to support the feature, it shall be reflected in INQUIRY data;

c) the Host Target Mode peripheral driver shall issue the SET ASYNCHRONOUS CALLBACK
CCB for each LUN that it supports to register for bus reset and bus device reset;

NOTE 1 The peripheral driver should prepare, if necessary, to handle the Contingent Allegiance condition on a

per initi

ator basis. Therefore the peripheral driver may need to do some initial setup for this.

d) the Host Target Mode peripheral driver shall issue the ENABLE LUN CCB to the SIM to
register for Host Target Mode with the SIM/HBA. The ENABLE LUN CCB shall be setup as

fol
1)

2)

3)

4)

NOTE
5)

lows

if the Host Target Mode peripheral driver requires disconnects and theSIN
supports disconnects (as ascertained by the Disconnects Supported field'in"the
INQUIRY CCB), the Disconnect Mandatory bit in the target mode specific CAM
field in the ENABLE LUN CCB shall be set,

if the Host Target Mode peripheral driver supports tagged comwmands, and
SIM/HBA supports Tagged Queuing, the Tag Queue Enable bitshall be set in thd
Flags field of the ENABLE LUN CCB,

a Host Target Mode peripheral driver shall clear the Host Target Mode flag indi
this is a Host Target Mode ENABLE LUN CCB. The Host_Target Mode peripheral
shall set in the Target Mode bits of the CAM Flags all. other optional settings it |
to support,

the Immediate Notify CCB list pointer field shall‘\point to a list of CCBs (of at leas
available to the SIM/HBA to use for Host Target Mode event/message notificatio
recommended that there should at least ane*CCB for each and every initiator th
Host Target Mode peripheral driver expects to have a connection with. These
are pre-allocated CCBs from the XP{T\layer which are empty (zeroed) except f
following

— the Address of this CCB and\CAM Control Block Length. These fields shall ¢
the proper information as defined previously in this International Standard;

— the Connect ID field shall be identical to the ENABLE LUN CCB Connect ID fi

— the completion cdllback function shall be set to the Immediate Notify c§
function. This is the function in the Host Target Mode peripheral driver to be
when a eventisidetected by the SIM/HBA. These events are described in O;

— the functian code shall be set to IMMEDIATE NOTIFY;

— the painter to the sense buffer, and the length of the sense buffer shall be s¢g
sense(buffer length shall be a minimum of 18 bytes.

See«l6.11 for the mechanism on how to retrieve ownership of the IMMEDIATE NOTIFY CCBs.
thievAccept Target I/O CCB List Pointer field shall point to a list of CCBs (of a

1/HBA
PATH
Flags

if the
CAM

cating
driver
vishes

t one)
n. It is
at this
CCBs
or the

pntain

a)

d;

lIback
called

t. The

least

one) available to the SIM to use for Host Target Mode operation. These CCH

S are

pre-allocated CCBs from the XPT layer which are empty (zeroed) except for the

following

— the Address of this CCB and CAM Control Block Length. These fields shall contain

the proper information as defined previously in this International Standard;

— the completion callback function shall be set to the CDB Received Completion

callback function. This is the function in the Host Target Mode peripheral dri
be called when a CDB is received error free from an initiator by the SIM;

— the function code shall be set to Accept Target 1/O;

— if the CDB Pointer bit is set in the flags field of the ACCEPT TARGET 1/O CC
cdb pointer and cdb length field shall be set;

ver to

B, the

— the pointer to the sense buffer, and the length of the sense buffer shall be set. The

sense buffer length shall be a minimum of 18 bytes;
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NOTE 3 For error conditions detected by the SIM/HBA, the sense buffers in both the ACCEPT TARGET I/O and
CONTINUE TARGET I/O CCBs are used to report proper sense data back to the Host Target Mode peripheral
driver (i.e., Memory/RAM failures that the Host Target Mode peripheral driver has no knowledge of unless reported
by the SIM/HBA).

f)

9)

6) if Group 6 and/or 7 commands are to be supported by the Host Target Mode peripheral
driver, then the Group 6 and/or 7 Vendor Unique CDB Length fields shall contain the
number of bytes for these CDB group codes. If Group 6 and/or 7 commands are not
supported by the Host Target Mode peripheral driver, then the Group 6 and/or 7
Vendor Unique CDB Length fields shall be equal to zero. If the Host Target Mode
peripheral driver supports Group 6 and/or 7 commands, then the Host Target Mode
peripheral driver shall ensure that all ACCEPT TARGET 1/0 CCBs passed to the
SIM/HBA contain sufficient storage for the received CDB. If a vendor unigue command

' ' ; fefg shall
contain a pointer to a buffer of sufficient length;

th¢ Host Target Mode peripheral driver shall verify that the Enable LUN sdceeeded by
checking that the CAM Status in the ENABLE LUN CCB is set to Request" Completed
without Error;

the Host Target Mode peripheral driver may add to the list of ACCERTTARGET I/O|CCBs
by|issuing an ACCEPT TARGET I/O CCB to the SIM/HBA anytime-after the LUN hag been
enjabled;

the Host Target Mode peripheral driver may add to the list o N\MMEDIATE NOTIFY [CCBs
by|issuing an IMMEDIATE NOTIFY CCB to the SIM/HBA anytime after the LUN hag been
enjabled.

NOTE 4 Once an IMMEDIATE NOTIFY CCB is given to an enabled Host' Target Mode SIM/HBA, ownership of the

CCB rejmains with the SIM/HBA until the LUN is disabled.

When|the SIM/HBA receives a Host Target Mode ENABLE LUN CCB with a non-zero number

of Target CCBs from the Host Target Mode peripheral driver, it shall do the following

a)
b)

c)

d)

e)

f)

9)

if the LUN is already enabled, the ENABLE'LUN CCB shall be returned with a CAM Btatus
of LUN Already Enabled;

if the Path ID, Target ID or LUN specified in the ENABLE LUN CCB are invalid th¢n the
Erlable LUN shall be failed with.thie proper CAM Status (see 11.6.7);

the SIM/HBA shall check the-Host Target Mode options in the target mode specifiq CAM
Flags field of the ENABLE"LUN CCB. If specific target mode options are set in thig field
and the SIM does not support these options, the ENABLE LUN CCB shall be returned with
a CAM Status of Cannot Provide Requested Capability;

the SIM/HBA shall\check whether the Tagged Queue Enable bit is set in the CAM|Flags
field of the ENABLE LUN CCB. If the Tagged Queue Enable bit is set but the SIM dogs not
support tagged-commands, the ENABLE LUN CCB shall be returned with a CAM Status of
Cannot Previde Requested Capability;

the SIMMIBA shall check that the ENABLE LUN CCB Immediate Notify CCB Pointer field is
non Aul’and for each IMMEDIATE NOTIFY in the list, the Immediate Notify CCB C4qllback
fielduis set. The SIM/HBA shall check that the pointer to the sense buffer_is non nyll and
length of the sense buffer is a minimum of 18 bytes for each IMMEDIATE NOTIFY CCB. If
either the ENABLE LUN CCB or any IMMEDIATE NOTIFY CCB is found to be in error,
then the ENABLE LUN CCB shall fail with Invalid Request;

the SIM/HBA shall check that the ENABLE LUN CCB Target CCB pointer field is non null
and for each ACCEPT TARGET I/O CCB in the list, the Accept Target I/O CCB Callback
on Completion field is set. The SIM/HBA shall check that the pointer to the sense buffer is
non null and length of the sense buffer is a minimum of 18 bytes for each ACCEPT
TARGET /O CCB. If either the ENABLE LUN CCB or an ACCEPT TARGET 1/0O CCB is
found to be in error, then the ENABLE LUN CCB shall fail with Invalid Request;

if preceding checks complete without error, the CAM Status of the ENABLE LUN CCB
shall be set to Request Completed without Error and the CCB returned.
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11.6.7 ENABLE LUN CCB for Host Target Mode

The following lists the fields of the ENABLE LUN CCB. No entry under the "Dir" heading

indica

tes that this field is not being used for the ENABLE LUN CCB.

Table 26 — ENABLE LUN CCB for Host Target Mode

Size|Dir| Enable LUN

Address of this CCB
CAM Control Block Length

The fd

- RHd

c)

Function Code (Enable LUN)
CAM Status
Connect ID
Reserved
Path ID (Bus no. of SIM/HBA)
Target ID (Target ID of SIM/HBA)
LUN
CAM Flags
Group 6 Vendor Unique CDB Lengths
Group 7 Vendor Unique CDB Lengths
Pointer to Immediate Notify CCB,List
Number of Immediate Notify CCBs
Pointer to Target CCB list
Number of Target CCBs
Reserved
SIM private

[EESENES
H g O O

SN DSBENNDDS R PR R
[cNoNoNoNoNoNONONONG]

Illowing are the only possible CAM Status return values for the ENABLE LUN CCB

guest Completed without Error — Completed without error;

N Already Enabled — The specified target mode LUN is already enabled;
alid Path ID — Indicates the Path\ID’is not known;

alid Target ID — Indicates the<Farget ID is not that of the peripheral device;
alid LUN ID — Indicates the,Target LUN is not in the valid range for LUNs;

alid Request — For the\ENABLE LUN CCB with a list count greater than zero, thig
atus indicates invalid, field(s) within the CCB(s). For ENABLE LUN CCB with a list
zero (DISABLE LLUN) see section 11.3.11;

nnot Provide Requested Capability:
The SIM/do€s not support target mode;

The Hest Target Mode peripheral driver requires disconnects but the SIM do¢
support disconnects;

The Host Target Mode peripheral driver requested the ability to run tagged but th

CAM
count

S not

e SIM

does not support this Teature

— CCB Length Inadequate — Indicates more private data area is required in the CCB.

The following are the only possible CAM Flag bits which are valid for the ENABLE LUN CCB:

— Tagged Queue Action Enable — Indicates to the SIM/HBA that the Host Target Mode

pe

ripheral driver requires tagged queued operation;

— Disconnects Mandatory — Indicates to the SIM/HBA that any IDENTIFY message received
shall have the DiscPriv bit set. Subclause 11.6.8.2 describes the SIM/HBA response if the
DiscPriv bit is not set when Disconnect Mandatory CAM Flag indicates that it is required.
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Fields

Described

The Pointer to Target CCB List field shall contain a pointer to a list of ACCEPT TARGET I/O
CCB(s) for the Enable LUN request (see Table 22 for the format of the list). For the Disable
LUN request, this field shall be null.

The Number of Target CCBs shall be set to the number of CCBs (greater than zero) pointed
to by the Pointer to Target CCB List field for the Enable LUN request. For the Disable LUN
request this field shall be zero.

The Pei

NOTIk

The N

pointgd to by the Pointer to Immediate Notify CCB List field for the Enable LUN.réquest.

11.6.4 ACCEPT TARGET I/O and CONTINUE TARGET I/O CCB operation

11.6.4.1 SIM/HBA ACCEPT TARGET I/O CCB acceptance

When

peripheral driver, it shall do the following:

a) ch

that of an enabled LUN. If the LUN is not enabled,x\the CCB CAM Status and xpt_a
refurn status shall be Path Invalid;

b) ch

I/ CCB. If it is not set, the CCB CAM .Status and xpt_action() return status sh
Regquest Completed with Error;

c) ch

minimum of 18 bytes. If not correct, 'the CCB CAM Status and xpt_action() return

sh

d) otlperwise the xpt_action() return status shall be Request in Progress.

11.6.8§.2 SIM/HBA CDB reception

Error

11.6.94.6.

When
Mode

a) If
wd

Y CCBs for the Enable LUN request (see Table 22 for the format of the Ilst)

umber of Immediate Notify CCBs shall be set to the number of CCBs (greater than

the SIM/HBA receives an ACCEPT TARGET /O CgB-from a Host Target

eck that the Path ID, Target ID, and LUN specifieddn the ACCEPT TARGET 1/0 d
eck that the CDB Received Completion callback function is set in the ACCEPT TA

eck that the pointer to the sensechuffer is set, and that the sense buffer lengt

all be Request Completed with\Error;

condition handlingyfor CDB reception for Accept Target I/O functions are descri

the SIM/MBA requests a CDB on the SCSI bus for an enabled LUN in Host
it shalhdo the following:

he Dlsanv bit is not set in the IDENTIFY message and the Dlsconnect Mandat

Mode

CBis
ction()

RGET
all be

his a
status

bed in

Target

bry bit

SIM shall go to BUS FREE;

NOTE 1 Refer to 11.6.3 for reference in handling this condition. Additional information can be found in ISO/IEC
9316 regarding BUS FREE;

b) Remove a CCB from the SIM's list of available ACCEPT TARGET I/O CCBs which were
made available with the Enable LUN or Accept Target 1/O function. If there are no CCBs
available, then the SIM shall go to status phase and return BUSY SCSI status to the
initiator. The SIM/HBA shall notify the Host Target Mode peripheral driver of this event by
the Immediate Notify mechanism described in 11.6.3;

¢) The ACCEPT TARGET I/O CCB shall be filled in with the following information:

1)
2)
3)

The Target ID of this SIM/HBA,;
Bus ID of the SIM/HBA,;
LUN ID;

hen the
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4) The CDB data received from the initiator;

— If the Group Code of the Operation Code of the CDB is Vendor Unique, the
SIM/HBA shall transfer the number of CDB bytes specified in the ENABLE LUN
CCB for this LUN. The Group Code in the incoming CDB (either 6 or 7) shall select
the Vendor Unique CDB size from the ENABLE LUN CCB. If the selected CDB size
(specified in the ENABLE LUN CCB) is zero, the SIM/HBA shall transfer only the
CDB Operation Code. If the required number of bytes is not transferred or the
specified size for this Group Code is zero, then the SIM shall set in the selected
CCB the CDB bytes transferred in the area provided (see 11.6.8.6 for further
details).

NOTE 2 The SIM/HBA does not set the CDB Length field in the ACCEPT TARGET I/0 CCB with number of CDB
bytes tramsferred—TFheSroup—Codeof thre€BB-Tsusedby bothrthe—SHHBAadtheHost—Farget-vode—peripheral
driver fo ascertain the length of the CDB. The CDB Length field is used to indicate the amount of Buffer area

available for CDB bytes.

d)
e)

f)

9)

NOTE The SIM/HBA handte SDTR and WDTR messages transparently.

11.6.8.3 Host peripheral driver CDB Received Completion callback function

5)| The SCSI Bus ID of the initiator that selected this SIM/HBA in the Initiator-1D field.
ThHe CAM Status shall be set to CDB Received;
If {his is a tagged request then the SIM/HBA shall do the following:

1) The SIM/HBA shall check whether the Host Target Mode peripheral driver has enpabled
tagged queuing with the Enable LUN command for this LUN/If the Host Target|Mode
peripheral driver does not support tagged commands thep~the SIM/HBA shall sepd the
MESSAGE REJECT message for the Queue Tag message-and continue as specified in
ISO/IEC 9316;

2)| If the Host Target Mode peripheral driver doés ~support tagged commands, the
following shall occur:

— The Queue Tag message (HEAD OF QUEUE TAG, ORDERED QUEUE TAG, or
SIMPLE QUEUE TAG) shall be placed in the Tag Queue Action field pf the
ACCEPT TARGET I/O CCB;

— The queue tag value shall be placed in the tag id field of the ACCEPT TARGET I/O
CCB.

If the Host Target Mode peripheralidriver requires disconnects, the SIM/HBA shal| send
the DISCONNECT message and:go to BUS FREE phase. If disconnects are not refjuired
(ENABLE LUN CCB) but are-alowed (IDENTIFY message) the SIM/HBA should send the
DISCONNECT message and \go to BUS FREE phase;

Call the Host Target Mode peripheral driver CDB Received Completion callback function
provided in the ACCERT TARGET I/O CCB Callback on Completion field.

When|the Host-Target Mode peripheral driver's CDB Received Completion callback function is

called, it shall do the following:

a)

b)

As O poRas—e ae—SP d : estTarget
Mode peripheral driver may use the same CCB (although this is not a requirement) for the
Continue Target 1/O function, filling in the connect id, initiator id, function code, the data
pointer (if needed), data count (if needed), data direction (if any), the callback completion
function, and the queue tag id if running tagged. If a data transfer is required then the
Direction bits shall be set in the CAM Flags field of the CONTINUE TARGET I/O CCB. If
disconnects are enabled, the Host Target Mode peripheral driver may require a SAVE
DATA POINTERS message and DISCONNECT message after transferring some of the
data. If the request is to be completed then the SEND_STATUS bit shall be set in the CAM
Flags field of the CONTINUE TARGET I/O CCB and the SCSI status field shall contain the
SCSI status to be returned to the initiator;

If a CHECK CONDITION SCSI status is to be returned to the initiator, then the Host Target
Mode peripheral driver shall setup and maintain the CONTINGENT ALLEGIANCE
condition as specified in ISO/IEC 9316;
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NOTE 1 Host Target Mode peripheral driver sense data always represents the current status of the Host Target
Mode peripheral driver.

c)

d)

Th

e Host Target Mode peripheral driver shall then call the SIM/HBA via xpt_action()

passing the CONTINUE TARGET 1/0O CCB;

On return from the xpt_action() call, the Host Target Mode peripheral driver shall check
that the return value from xpt_action() is Request in Progress. If a status other than
Request in Progress is returned, then the command could not be transferred to the
SIM/HBA (possibly due to a bus reset or the receipt of a message). It is the responsibility

of

the Host Target Mode peripheral driver to handle the condition correctly.

NOTE 2 Refer to 11.6.3 for additional information.

11.6.8:

Error
are dd

When

a)

b)

c)

d)

f)
9)

If
Cq

CH
ar
un

CHh
is

Xp
CHh

If
Cq

CH

Tl oo "
H7u e atiTpylalittT™

condition handling for Data phase and Message phase for Continue Target /O functions

scribed in 11.6.8.6.

the SIM/HBA receives a CONTINUE TARGET /O CCB it shall do the'following:

he SIM/HBA is recovering from a bus reset or bus device reset;-or-an Immediate [Notify
ndition the CAM Status and the xpt_action() return status shallbe set appropriatelly;

eck whether there are outstanding unacknowledged events for this |_T_L nexus, if there
b any the SIM/HBA shall set the CAM Status and the~xpt_action() return stafus to
acknowledged Event by Host and return;

eck that the Path ID, Target ID, and LUN specified.n the CONTINUE TARGET I/ CCB
that of an enabled LUN. If the LUN is not\enabled, the CCB CAM Status and
t_action() return status shall be Path Invalid;

eck that the callback on completion function.is set in the CONTINUE TARGET 1/O| CCB.
it is not set, the CCB CAM Status and»xpt_action() return status shall be Request
mpleted with Error;

eck that the pointer to the sensechuffer is set, and that the sense buffer length is a

minimum of 18 bytes. If not correet,"the CCB CAM Status and xpt_action() return [status

sh
Se€

If
trg
po
ne

1)

2)

all be Request Completed with(Error;
t the CAM Status and xpt_acttion() return value to Request in Progress;

disconnects are not \ehabled, the SIM/HBA shall perform the necessary |phase
nsitions. If disconnects are enabled, the SIM/HBA shall reselect the initiator,|when
ssible, to perform-the necessary phase transitions and reestablishthe | T Lorl T L Q
xus. The ordercof-the operations that the SIM/HBA shall perform is specified as follows:

If the Direction Bits are set specifying DATA In (data to initiator) or DATA Out| (data
from thelinitiator) in the CAM Flags field of the CONTINUE TARGET 1/O CCB| then
data shall be transferred (Data phase);

If,the "Send Status bit is set in the CAM Flags field of the CONTINUE TARGET 1/0O

3)

4)

CCB, the SIM/HBA shall go to STATUS phase and complete the request \ith a
COMMAND COMPLETE message and go to BUS FREE phase;

If disconnects are enabled and the SEND_STATUS bit is not set in the CAM Flags field
of the CONTINUE TARGET 1/O CCB, the SIM/HBA shall send a SAVE DATA POINTER
message and a DISCONNECT message followed by a BUS FREE phase;

After all operations specified in the CCB have been transferred successfully, the Host
Target Mode peripheral driver's callback completion function in the CONTINUE
TARGET 1/0O CCB shall be called with a CAM Status of Request Completed without
Error.
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11.6.8.5 Host Target Mode peripheral driver continue target I/O callback

The Host Target Mode peripheral driver's Continue Target 1/O callback completion function
shall:

a) If the CAM Status is not Request Complete Without Error, then an error has occurred. The
Host Target Mode peripheral driver shall be responsible for forming sense data, if
applicable and for maintaining it. The sense data conditions are defined in ISO/IEC 9316.
The Host Target Mode peripheral driver shall also be responsible for maintaining the
CONTINGENT ALLEGIANCE condition associated with the sense data;

If the request completed and the Host Target Mode peripheral driver has more data and/or

b)

c)

d)

11.6.8

If the
errors
SIM/H

a)

b)

c)

NOTE
suppor

d)

Sta
Wi
If
re
ha
do
re

If
(o(

Se

initiator that selected this SIM/HBA in the nitiator ID field;

for
TA

by
Cq

for

1)

2)

3)

rtusto sendtothe mtiator thema CONTHNUE TARGET O € EBshattbesemnttoth
h the proper fields set;

status has been sent to the initiator then the Host Target Mode peripheral ‘drive
ssue the same CCB by calling the SIM/HBA passing the same CCB. Mhe CCBH
ve all fields properly set for the ACCEPT TARGET I/O CCB as (specified i
cument. The SIM/HBA can now reuse this CCB to accept a new connéection for th¢
ceived;

Status has not been sent, then the Host Target Mode periphetal“driver can reiss
LB as a CONTINUE TARGET I/O CCB after it has been set up:

.6 Command reception errors and data phase errors. handling

command Group code is not supported (Groups 3/4,6 or 7), or there were CDB
, or there were errors in the incoming CDB that €ould not be handled transparent
BA shall do the following:

t the proper Connect ID in the ACCEPT TARGET /O CCB, and the Target ID

m the SCSI-2 required 18 bytes of cdrrect SCSI sense data and place it in the AG
RGET /O CCB sense buffer. The(SIM/HBA shall also indicate that sense data id
setting the Autosense flag in €AM Status and set the SCSI Status field to C
DNDITION;

a Tagged Queue I/O process:

1 If the SIM/HBA or the Host Target Mode peripheral driver has indicated that Queue Tags
ed, the Queue Tag message would have been rejected.

the Queue Tag~message (HEAD OF QUEUE TAG, ORDERED QUEUE TA
SIMPLE QUEUE" TAG) is placed in the Tag Queue Action field of the AG
TARGET I/O\CCB;

the Quel€ Tag value shall be placed in the Tag ID field of the ACCEPT TARGH
CCB;

the.Tagged Queue Action Enable bit shall be set in the CAM Flags field

e SIM

r may

shall
h this
e CDB

e the

ength
y, the

of the

CEPT
valid
HECK

Aare not

G, or
CEPT

ET 1/0

bf the

ACCEPT TARGET I/0O CCB.

due to the variety of SIM/HBA functionality and bus conditions, the SIM/HBA shall release
the SCSI BUS in one of the following ways:

1) if the Host Target Mode peripheral driver required disconnects, the SIM/HBA shall

2)

send a DISCONNECT message and go to BUS FREE phase. If disconnects a

re not

required but are allowed (IDENTIFY message), the SIM/HBA should send a

DISCONNECT message and go to BUS FREE phase.

if the SIM/HBA disconnects from the bus, then the CAM Status in the ACCEPT

TARGET I/O CCB shall be set to Invalid CDB;
cause an unexpected bus free. See ISO/IEC 9316 for further details (BUS FREE)

if the SIM/HBA causes an unexpected BUS FREE condition, then the CAM Status in

the ACCEPT TARGET 1I/O CCB shall be set to Unexpected Bus Free.

NOTE 2 The Unexpected Bus Free Cam status ends the I/O process and the Host Target Mode peripheral driver
should not try to terminate it.
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e) Call back the Host Target Mode peripheral driver using the callback field within the
ACCEPT TARGET I/O CCB.

The Host Target Mode peripheral driver shall be responsible for the creation and preservation
of the Contingent Allegiance condition if the CAM Status is not Unexpected Bus Free. If the
CAM Status is not Unexpected Bus Free, it shall also complete the bus transaction by sending
a CONTINUE TARGET I/O CCB to properly terminate this connection.

If the SIM/HBA detects Data phase, Message Phase, or STATUS phase errors that cannot be
handled transparently or any other unrecoverable errors (except timeouts) while processing a
CONTINUE TARGET 1/0O CCB, the SIM/HBA shall:

a) Sdt the proper Connect ID in the CONTINUE TARGET 1/0 CCB, and the Target IB |of the
initiator that selected this SIM/HBA in the Initiator ID field;

b) Fgrm the SCSI-2 required 18 bytes of correct SCSI sense data and place it jn the
CONTINUE TARGET I/O CCB sense buffer. The SIM/HBA shall also indicate that |sense
data is valid by setting the Autosense flag in CAM Status and set the SCSI Status fleld to
CHECK CONDITION.

¢) Far a Tagged Queue I/O process:

1)| the queue tag value shall be placed in the Tag ID field of the \CONTINUE TARGET I/O
CCB;

2)| the Tagged Queue Action Enable bit shall be set in"the CAM Flags field pf the
CONTINUE TARGET 1/0 CCB.

d) Dge to the variety of SIM/HBA functionality and bus conditions, the SIM/HBA shall r¢lease
thé SCSI BUS in one of the following ways.

1)[ If the Host Target Mode peripheral drivec)yrequired disconnects, the SIM/HBA shall
send a DISCONNECT message and go»to BUS FREE phase. If disconnects afe not
required but are allowed (IDENTWRY message), the SIM/HBA should send a
DISCONNECT message and go to BUS FREE phase. If the SIM/HBA disconnects from
the bus, then the CAM Status in.the CONTINUE TARGET I/O CCB shall be set fo one
of the following:

— Target Bus Phase Sequence Failure;
— Uncorrectable Parity~Error Detecte;
— Initiator Detected Error.

2)| Cause an unexpected bus free. See ISO/IEC 9316 for further details (BUS FREE].

If the SIM/HBA/causes an unexpected BUS FREE condition, then the CAM Stdtus in
the CONTINUE TARGET I/O CCB shall be set to Unexpected Bus Free.

NOTE B The Unexpected Bus Free Cam status ends the I/O process and the Host Target Mode periphergl driver
should ot try toxterminate it.

e) Cgll back the Host Target Mode peripheral driver using the callback field withjn the
CONMNUE TARGET 1/0 CCB.

The Host Target Mode peripheral driver shall be responsible for the creation and
preservation of the Contingent Allegiance condition if the CAM Status is not Unexpected
Bus Free. If the CAM Status is not Unexpected Bus Free, it shall also complete the bus
transaction by sending a CONTINUE TARGET I/O CCB to properly terminate this
connection.

11.6.8.7 ACCEPT and CONTINUE TARGET I/O CCB timeouts

For connections that have not been fully identified the SIM/HBA shall use its default timeout
value. Fully identified connections shall mean the following.
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tial connection:

the IDENTIFY message has been processed for this connection without error with the
ATN signal false;

the IDENTIFY message and the Queue Tag messages have been processed for this
connection without error with the ATN signal false.

— Reconnection:

For in

shall be fully identified by a valid CONTINUE TARGET I/O CCB.

itial connections if the SIM/HBAs default timeout period expires without full identification

of the connection, the SIM/HBA shall behave as specified in 11.6.3.1.1. When the initial

The r
Value

Timed
in the
a) Ad

1)

NOTE
— whe

— aftg
CcoO

— the
— whs

- CC
takg

— the
— if th
NOTE }
- Wh

—  Aftg
CcO

— The

- CC
takg

— The

ification.

CCB
ction

ut field value minus in seconds (if any) the selection time to full cenn

pconnection timeout value shall be the valid CONTINUE TARGET 1/O/CCBs Timeout
field.

ut periods specified in the CCB(s) shall be measured in seconds, and shall be handled
following manner when the connection has been fully identified:

CEPT TARGET /O CCB Timeouts for Initial Connections
the timeout period shall be from SIM/HBA selection¢tojust before Host Target|Mode
peripheral driver callback;

For this example Disconnects are used:
n the SIM/HBA is selected by an initiator, the timeout perigd starts;

r the IDENTIFY message(s) and optional Queue;Jag messages are received the SIM/HBA does to
MMAND phase;

CDB is received and SIM/HBA disconnects;
n the SIM/HBA disconnects from the bus (DISCONNECT message and BUS FREE phase);

B Timeout Value — connection identification time (seconds) is positive, timeout period ends, no aftion is
n;

SIM/HBA calls back the Host Target Mode peripheral driver;
e timer expired before the callback then this ACCEPT TARGET I/O CCB represents a timeout conditipn.
For this example Disconneets are not used:

en the SIM/HBA is selected by an initiator, the timeout period starts;

r the IDENTIFY message(s) and optional Queue Tag messages are received the SIM/HBA ¢oes to
MMAND phase;

CDB is received but SIM/HBA is not allowed to disconnect;

B Timeout” Vialue — connection identification time (seconds) is positive, timeout period ends, no aftion is
n;

SIMIHBA calls back the Host Target Mode peripheral driver;

— If th

e timer expired before the callback then this ACCEPT TARGET I/O CCB represents a timeout conditijon.

2)
3)
4)

5)

if the timeout period expires for the ACCEPT TARGET 1I/O CCB, the SIM/HBA shall set
the CAM Status to Command Timeout;

the proper Connect ID shall be set in the ACCEPT TARGET I/O CCB. The SCSI BUS
ID of the initiator that selected this SIM/HBA shall be set in the Initiator ID field;

the SIM/HBA shall cause an unexpected bus free. See ISO/IEC 9316 for further details
(BUS FREE);

call back the Host Target Mode peripheral driver using the callback field within the
ACCEPT TARGET I/0 CCB.
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b) CONTINUE TARGET I/O CCB Timeouts for Reconnections

1)
2)
3)
4)

5)

the time period shall be measured from SIM/HBA reselection of the initiator to just
before Host Target Mode peripheral driver call back;

if the timeout period expires for the CONTINUE TARGET I/O CCB, the SIM/HBA shall
set the CAM Status to Command Timeout;

if a data transfer has been specified for this CCB, the Residual Length shall be set to
the number of bytes not transferred;

the SIM/HBA shall cause an unexpected bus free. See ISO/IEC 9316 regarding
unexpected bus free;

call back the Host Target Mode peripheral driver using the callback field within the

The H
sense

11.6.9

The f
headi

CONTINUE TARGET 1/0 CCB.

ost Target Mode peripheral driver shall be responsible for forming and)maintaining
data for all timeouts.

ACCEPT TARGET I/O CCB

bllowing lists the fields of the ACCEPT TARGET I/O CCB. NoJentry under the "Dir"
g indicates that this field is not being used for the Accept Target 1/O function.

Table 27 — ACCEPT TARGET I/Q CGB

Size|Dir| Accept Target 1/0O

Address of this CCB

CAM Control Block&%kength

Function Code (Accept Target I/0)
CAM Status

Connect ID

[N SR
H O O O

Reserved

0 Path -I\D (Bus no. of SIM/HBA)
0 Target ID (Target ID of SIM/HBA)
) LUN
I/0| CAM (Ftags
0 Peripheral Driver Pointer

Next CCB Pointer
o) Request Mapping Information (If needed)
O Callback on Completion

SG List/Data Buffer Pointer

Data Transfer Length

) Sense Info Buffer Pointer

Sense Info Buffer Length

CDB Length

Number of Scatter/Gather Entries
VU Field

o O

I SCSI Status

Autosense Residual Length
Reserved OSD

Residual Length

2|I/0| CDB

0 Timeout Value

Message Buffer Pointer
Message Buffer Length
VU Flags

I Tag Queue Action

Tag ID

I Initiator ID

Reserved

Private Data

S EPEPRPRPENNNDSSMESNDREIERESNDE O DS DD DD DR PP
H
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The following lists the possible CAM Status values of the ACCEPT TARGET 1/O CCB:

— Invalid Request — Indicates that the CCB was sent to a disabled LUN;

— CDB Received — Indicates that the CCB contains a CDB received from an initiator;
— Invalid CDB — Target Mode CDB error;

— Request Aborted by Host;

— SCSI Bus Reset Sent/Received — This SIM/HBA is recovering from a bus reset;

— Bus Device Reset Sent — This SIM/HBA is recovering from a BUS DEVICE RESET
message;

— Cagmmand Timeout — Time period specified expired;
— Pdth Invalid;
— Unexpected Bus Free.

The oply valid bits for the CAM Flags field are the following:

— CDB is a Pointer — Indicates the CDB contained in the ACCEPT-TARGET 1/0 CCB is a
paiinter. The CDB Length field shall indicate the size of the CDB duffer;

— CDB Physical — Indicates whether the pointer address is virtual,'or physical;

— Sgnse Buffer — Indicates whether the pointer address is virfual or physical,

— Callback on Comp.
11.6.10 CONTINUE TARGET I/O CCB

The following lists the fields of the CONTINUE(TARGET 1I/O CCB. No entry under th¢ "Dir"
heading indicates that this field is not being used for the Continue Target I/O function.
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Table 28 — CONTINUE TARGET I/O CCB

Size|Dir | Continue Target /0O

Address of this CCB

CAM Control Block Length

Function Code (Continue Target I/0)

CAM Status

Connect ID
Reserved
Path ID (Bus no. of SIM/HBA)
Target ID (Target ID of SIM/HBA)
LUN

O CAM Flags

Peripheral Driver Pointer

Next CCB Pointer

Request Mapping Information (if Needed)

Callback on Completion

SG List/Data Buffer Pointer

Data Transfer Length

Sense Info Buffer Pointer

Sense Info Buffer Length

CDB Length

Number of Scatter/Gather Entyies

VU Field

SCSI Status (SCSI statwus to be sent

to indtiator)

Autosense Residual Length

Reserved 0OSD

I Residual Length

2 CDB

0 Timeout Value

Message BuffenPointer

Message Buffer Length

VU Flags

o] Tag QueueAction

Tag ID (Original tag wvalue)

) Initiator ID

Regerywed

Pfivate Data

=N SR
H O O O

O~ O|O O

L I e e e . e Ll
[ORCNCRCONCRCNCNC)

—
~
@)

SRR R R NN SN
(@]

The fgllowing lists the-pessible CAM Status values of the CONTINUE TARGET /O CCB:

— Invyalid Request— Indicates that the CCB was sent to a disabled LUN;

— Request in Brogress — Request accepted by SIM/HBA;

— Raquest,Completed with Error — Indicates that the CCB is not properly setup;
— Raquest Aborted by Host;

— Request Completed without Error — Request completed successfully;

— SCSI Bus Reset Sent/Received — This SIM/HBA is recovering from a bus reset;

— No HBA Detected — The HBA is no longer responding;

— Bus Device Reset Sent — This SIM is recovering from a BUS DEVICE RESET message;
— Target Bus Phase Sequence Failure;

— Uncorrectable Parity Error Detected;

— Initiator Detected Error;

— Unexpected Bus Free;

— Target Selection Timeout — Initiator failed to response to selection;

— Command Timeout — Time period specified expired;
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Path Invalid;

Unacknowledged Event by Host — An event has not been acknowledged by the Host
Target Mode peripheral driver.

The following bits are valid for the CAM Flags field of the CONTINUE TARGET /O CCB:

Direction Out — Sending data from the target peripheral device to the initiator;

SG List/Data Buffer Pointer and Data Transfer Length fields shall be filled in;

Direction In — Receiving data from the initiator to the target peripheral device;

SG List/Data Buffer Pointer and Data Transfer Length fields shall be filled in;

Ng
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11.6.%
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a)
b)
c)

d)

e)

if 1
St
if 1
the

Direction — No data phase required;
atter/Gather — Indicates that the Data Buffer Pointer is a pointer to a scatter/gathe

gged Queue Action Enable — Indicates this is a tagged request and the Fag”ID sh
ed in;
nse Buffer — Indicates whether the pointer address is virtual or physieal;

[Iback on Completion.
1 Disable of a Host Target Mode LUN

a Host Target Mode peripheral driver wishes to disable Host Target Mode
ed LUN, it shall perform the following tasks:

ue an ABORT CCB for all ACCEPT TARGET I/G_.GCBs which were sent to the Sl
ve not been returned;

it for processing of all CONTINUE TARGET-[/O CCBs sent to the SIM to be compl

ce all CCBs are owned by the Host Jafget Mode peripheral driver, it shall iss
ABLE LUN CCB to the SIM/HBA with the Number of Target CCBs equal td
dicating the LUN should be disabled);

on successful completion of the~disable for the Host Target Mode LUN (indicate
M Status of Request Compleéeted without Error) the Host Target Mode peripheral
all own all IMMEDIATE NOTHFY CCBs if sent to the SIM/HBA. The Host Target
ripheral driver may now-free the CCBs if it so desires.

the SIM receives anh ENABLE LUN CCB with the Number of Target CCBs equal t
le LUN) it shall perform the following tasks:

he LUN wastnever enabled, then the ENABLE LUN CCB shall be returned with 3
htus of Invalid Request;

here are . ACCEPT TARGET 1/0 CCBs or CONTINUE TARGET /O CCBs still owr
b SIM, then the disable LUN request shall fail with Request Completed with Error;

th{

r list;
all be

or an

M that
pted.
ue an

zero

1 by a
driver
Mode

D Zzero

CAM

ed by

b SIM/HBA unacknowledged event list shall be cleared;

upon successful completion of the disable for the Host Target Mode LUN, the ENABLE
LUN CCB shall be returned with the CAM Status field set to Request Completed without
Error;

all subsequent ACCEPT TARGET 1I/O and CONTINUE TARGET /0O CCBs received by the
SIM prior to the receipt of another ENABLE LUN CCB that enables the LUN shall be
returned with a CAM Status of Invalid Request.

11.6.12 Exception conditions

11.6.12.1 1 BUS RESET

When a bus reset (hard reset) is sent or received, the following sequence of events shall
occur.
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a) The SIM/HBA shall

1)

2)

3)

clear any outstanding target 1/0s owned by the SIM/HBA for the bus that suffered the
reset by calling the callback completion function with a CAM Status of SCSI Bus Reset
Sent/Received. Requests owned by the SIM/HBA are

— any /O currently on the bus,
— any Continue Target I/O requests which are currently queued in the SIM/HBA,;

cause the Host Target Mode peripheral driver asynch callback function to be called as
part of the normal asynch callback notification;

all initial connections shall complete with a SCSI status of BUSY, until the SIM/HBA
receives an applicable NOTIFY ACKNOWI FDGE CCB:

4)

5)

6)

b) Th
1)
2)

3)

4)

5)

11.6.1

When
shall q

a) Th
1)

all CONTINUE TARGET 1I/O CCBs that are received by the SIM while the| reset
recovery is in progress shall be returned with a CAM Status of SCSI(Bus |Reset
Sent/Received;

reset recovery shall be complete when the Host Target Mode peripheral’driver isgues a
NOTIFY ACKNOWLEDGE CCB with the Reset Cleared field set;yand the Sequence
Identifier equal to zero;

the SIM/HBA unacknowledged event list shall be cleared for all enabled LUNs ¢n the
bus which experienced the bus reset.

e Host Target Mode peripheral driver asynch callback roatijie shall:
clear all pending sense data;

cease processing on any outstanding requests{ owned by the Host Target [Mode
peripheral driver. These are ACCEPT TARGETWO or CONTINUE TARGET 1/0O|CCBs
being processed by the Host Target Mode péripheral driver;

for all initiators, sense data shall be\xformed and saved indicating the [ UNIT
ATTENTION condition caused as a.result of the bus reset. See ISO/IEC 93[6 for
further details on forming and clearing‘the contingent allegiance condition;

issue a NOTIFY ACKNOWLEDGE CCB with the Reset Cleared field set arld the
Sequence ldentifier equal to zero.;

if necessary, the Host Target Mode peripheral driver shall issue/reissue ACCEPT
TARGET I/O CCB(s) so.that the SIM/HBA can resume normal processing.

2.2 BUS DEVICE_RESET message

a BUS DEVICE, RESET message is sent/received, the following sequence of g¢vents
ccur.

e SIM/HBA shall:

clearjany outstanding target 1/0s owned by the SIM/HBA for the target that re¢eived
the, BUS DEVICE RESET message by calling the callback completion function with a

2)
3)
4)

5)

CAM -Status of Bus Device Reset anuncte owned h\JI the SIM/HBA are

— any /O currently on the bus,
— any Continue Target I/O requests which are currently queued in the SIM/HBA,;

cause the Host Target Mode peripheral driver asynch callback function to be called as
part of the normal asynch callback notification;

all initial connections shall complete with a SCSI status of BUSY, until the SIM/HBA
receives an applicable NOTIFY ACKNOWLEDGE CCB;

all CONTINUE TARGET 1/0 CCBs that are received by the SIM while the reset
recovery is in progress shall be returned with a CAM Status of Bus Device Reset;

reset recovery shall be complete when the Host Target Mode peripheral driver issues a
NOTIFY ACKNOWLEDGE CCB with the Reset Cleared field set and the Sequence
Identifier equal to zero;
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the SIM/HBA unacknowledged event lists shall be cleared for all enabled LUNs on the
target that received the BUS DEVICE RESET message.

e Host Target Mode peripheral driver asynch callback routine shall:
clear all pending sense data;

cease processing on any outstanding requests owned by the Host Target Mode
peripheral driver. These are ACCEPT TARGET I/O or CONTINUE TARGET 1/0 CCBs
being processed by the Host Target Mode peripheral driver;

for all initiators, sense data shall be formed and saved indicating the UNIT
ATTENTION condition caused as a result of the bus reset. See ISO/IEC 9316 for
further details on forming and clearing the contingent allegiance condition;

4)

5)

11.6.%

When
seque

a) IN
if
sh

b) RE

if
se
se
c) Al
if
LY
SH

11.6.1

If a H
which

issue a NOTIFY ACKNOWLEDGE CCB with the Reset Cleared field set cand the
Sequence ldentifier equal to zero;

if necessary, the Host Target Mode peripheral driver shall issue/reissue ACQCEPT
TARGET I/O CCB(s) so that the SIM/HBA can resume normal processing.

3 CDB reception on a non enabled LUN

a CDB is received by a SIM/HBA for a LUN that is not endkled, one of the following
nces shall occur depending on the command received.
QUIRY Command:

he SIM receives a CDB for the INQUIRY command-for a non-enabled LUN, the SIM
all return only byte 0 of the inquiry data set to 23h

the peripheral qualifier is set to 01b indicating the target is capable of suppoifting a
physical device on this logical unit, however, the physical device is not cufrently
connected to this LUN,

the peripheral device type set to 3h indicating Processor device type.
QUEST SENSE Command:

h REQUEST SENSE command-is received for a non-enabled LUN, the SIM shall return
hse data in which the sense Key shall be set to ILLEGAL REQUEST and the addjfitional
hse code shall be set to LOGICAL UNIT NOT SUPPORTED.

other commands:

A command other<than INQUIRY or REQUEST SENSE is received for a non-enabled
N, the SCSI status returned shall be CHECK CONDITION. Any subsequent REQUEST
NSE command.shall behave as in Item b.

4 Retrieving unused ACCEPT TARGET I/O CCBs from the SIM

ost AFarget Mode peripheral driver wishes to retrieve an ACCEPT TARGET 1/Q CCB
was-sent to the SIM (probably due to the lack of resources) the Host Target|Mode

eral driver may issue an ABORT CCB. This shall result in the CDB Rec¢eived

peripH
Comp

letion callback function of the ACCEPT TARGET 1/0 CCB being called with a CAM

Status of Request Aborted by Host.

12 H

An en

BA engines

gine is a hardware device implemented in an HBA to perform time-intensive functions

not available on target devices. Generally, these engines are required to process data prior to
building a CDB and submitting it to a Logical Unit. There may be more than one engine in a
peripheral HBA.

One u

se of engines is to compress data. In this mode, a device driver first submits data to the

engine using the EXECUTE ENGINE REQUEST CCB. Once the engine has completed
processing the data, an EXECUTE SCSI I/O REQUEST CCB then can be built for the
compressed data and sent to a SIM/HBA.
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The engine model allows for the addressing of buffer memory located on the HBA. The buffer
addressing appears to the host as contiguous space. Using this model, it is possible to submit
multiple EXECUTE ENGINE REQUEST CCBs until the engine buffer is full. Once the full
condition is met, an EXECUTE SCSI I/O REQUEST CCB then can be built for the compressed
data and sent to a SIM/HBA.

When the full condition occurs (as defined by the destination data length equalling the
destination data maximum length), the amount of unprocessed source data is reported in the
source residual length. The residual data may then be re-submitted at a later time.

13 Engine inquiry

This function is used to gather information about the data processing engines installed|in the
HBA hardware.

Table 29 — ENGINE INQUIRY CCB

Size|Dir Engi ne inquiry

4 o} Address of this CCB
2 ) CAM Control Block Length
1 ¢} Function code
1 I CAM Status
Connect ID
1 Reserved
1 0] Path ID
1 Target ID
1 LUN
4 0 CAM Flags
2 0 Engine numbexn
1 I Engine type

0=Buffer memory

l=Lossless compression
2=llossy compression
J=Encryption

4-FF reserved

1 I Engine algorithm ID

0=Vendor Unique

1=LZ1 variation 1 (STAC)
2=L72 variation 1 (HP DCZL)
3=LZ2 variation 2 (infochip)
4-FF reserved

4 I Engine memory size

The ehgine-type reports the generic function the addressed engine is capable of supportling.

The engine algorithm ID reports the specific capability the addressed engine supports.
The amount of buffer memory provided for an engine is reported in the engine memory size.

This function shall return a CAM Status other than Request in Progress.

— CAM Status of Request Completed without Error indicates that the other returned fields
are valid:

— CAM Status of Invalid Request indicates that the specified engine number is not installed:

— CAM Status of Cannot Provide Requested Capability indicates that the SIM/HBA does not
support this function.
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Execute engine (optional)

To accommodate buffering associated with the engine, the CAM Flag SG list/data (bit 7) set to
1=engine is used to specify that the normal data buffer pointer is actually a physical address
in the buffer space of the engine. The CAM Flag SG List/Data (bit 5) shall signify whether the
address(es) is(are) Virtual or Physical.

There

are four modes associated with engine processing established by CAM Flags:

— adirection setting of out is used to encrypt or compress the data;

— adirection setting of in is used to decrypt or decompress the data;

- sy
tel

The H
functi
of dat

nchronize is used in conjunction with in or out to flush any residual bits
minating engine processing.

EXECUTE ENGINE REQUEST CCB activates the engine to perform (the” reqy
bn. Some functions change the data size (e.g., a compression enginecfeduces th
A prior to transmission over the SCSI bus).

Table 30 - EXECUTE ENGINE REQUEST CCB

Size|Dir Execut e Engi ne

Address of this CCB
CAM Control Block Length
Function Code
CAM Status
Connect ID
Reserved
Path ID
Target ID
LUN
CAM Flags
Periphetal driver pointer
Reserved
Request mapping information
Caldback on completion
SG list/data buffer pointer
Data transfer length
Engine buffer data pointer
Reserved
Reserved
Number of scatter/gather entries
Destination data maximum length
Destination data length
Source residual length
Reserved
0 Timeout value

N
(GHONONONONONONONONONG) H O O O

HHOO

ior to

ested
e size

Reserved

) Engine number
0] VU flags
Reserved
Reserved

0] Private data

SwroNNeE eSS s sSSP e

This function typically returns with CAM Status of In Progress indicating that the request was
queued successfully. Function completion can be ascertained by polling for non-zero status
(non Request in Progress status) or through use of the Callback on Completion field.
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