To: X3T9.2 Conmittee Menbership X3T9. 2/ 93-082r0
From Bill Dallas <dallas@k3. dec. con®

Dat e: Mon, 10 May 1993 12:13:26 -0400

Subj ect : M nutes of CAM 2 Study Group Meeting (04/20/93)
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1. 0Openi ng Remar ks

Bill Dallas, Editor of the CAM2 Study Goup, called the neeting to
order at 5:00 p.m, Tuesday April 20, 1993.

It was noted that the neeting was poorly attended, and a copy of
the attendance list was circulated for attendance and corrections.
The customary procedure of people attending introducing thensel ves
was di spensed with due the three people attending all knew each

ot her.

2. OAtt endance
The foll owi ng peopl e attended the neeting:

NameOr gani zat i onTel ephone

M. Scott SmyersAppl e Conputer(408) 974-7057

M. Charles MniabD gital Equipnment Corp.(508) 841-6757
M. WIIliam Dall asDi gital Equi pnent Corp.(603) 881-2508

3 Peopl e Present

3.0Call for itens to be placed on the current agenda

No new agenda itens.

4, 0Status of Action ltemns

An overview was given by Bill Dallas on what the adhoc group has
been doing on the rewite of section 10 of the CAM 1 docunent.

The overview went into the functionality and behavi or nodel of the
target node rewite.

It was suggested that target node support both non disconnects
privilege and the Terminate I/ O process nmessage. The current nodel
does not support that functionality. The suggestion will be presented
to the adhoc group.



Adhoc Parti ci pants:
Randel | JesupCommodor e
Johnat han Vail Tegra
Maria Vella DEC

John Gal | ant DEC

Bill

Dal | as DEC

Ri ch Napolitano napcon Associ ates
Ri ch Whal en DEC

5.0 SYNC negotiation and 16 and 32 wi de transfers.

Di scussion on a problemwith 16 and 32 wide transfers. Currently
CAM controls SYNC transfers at the peripheral driver |evel by use
of CAM Fl ags. There currently is no way to control 16 and 32
transfers.

It was decided to expand the definition of the CAMflags of Initiate
Synchronous Transfers and Di sabl e Synchronous Transfers. The expanded
definition for Initiate Synchronous Transfers will effectively be

Negoti ate best transfer paraneters (sync and wi de(if supported)).
Responsi bility shall be at the SIMfor negotiation

The expanded definition for Disable Synchronous Transfers will
ef fectively be:

Negoti ate worst transfer paraneters (async and narrow).
Responsi bility shall be at the SIMfor negotiation

WAS

6.0 Proposed changes to CAM1 Rev 3.0

Due to a nunber of questions the editor has received regarding
clarification of the CAM 1 docunent. The editor proposed changes
to the CAM 1 docunent. These changes were approved by the worKking

group.
The proposed changes are as foll ows:
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TABLE 9-4 CAM STATUS

00h Request in progress

01h Request conpl eted without error
02h Request aborted by host

03h Unabl e to Abort Request

04h Request conpleted with error

05h CAM Busy

06h I nval i d Request

07h Invalid Path 1D

08h SCSI device not installed

09h Unabl e to Terminate |/ O Process
0Ah Target Sel ection Ti meout

0Bh Command Ti meout

0Ch reserved

0Dh Message Reject received

OEh SCSI Bus Reset Sent/ Received

OFh Uncorrectable Parity Error Detected
10h Aut osense Request Sense Cnd Fail ed
11h No HBA detected

12h Dat a Over Run/ Under Run

13h Unexpect ed Bus Free

14h Target bus phase sequence failure
15h CCB Lengt h | nadequat e

16h Cannot Provi de Requested Capability




17h Bus Devi ce Reset Sent
18h Termi nate |1/ O Process
19- 37h reserved
Target Mbde Only Status
38h I nval id LUN
39h Invalid Target ID
3Ah Function not | npl enented
3Bh Nexus not Established
3Ch Invalid Initiator ID
3Dh SCSI CDB Recei ved
3Eh LUN Al ready Enabl ed
3Fh SCSI bus Busy

+40H | to indicate that SIM Queue is frozen
+80h to indicate that Autosense is valid

- 12h Data OverRun: target transferred nore data bytes than periphera
driver indicated in the CCB.
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Pr oposed
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TABLE 9-4 CAM STATUS

00h Request in progress
01h Request conpl eted without error
02h Request aborted by host
03h Unabl e to Abort Request
04h Request conpleted with error
05h CAM Busy
06h I nval i d Request
07h Invalid Path 1D
08h SCSI device not installed
09h Unabl e to Terminate |/ O Process
0Ah Target Sel ection Ti meout
0Bh Command Ti meout
0Ch reserved
0Dh Message Reject received
OEh SCSI Bus Reset Sent/ Received
OFh Uncorrectable Parity Error Detected
10h | Autosense Request Sense Cnd Fail ed
11h No HBA detected
12h Data Over Run
13h Unexpect ed Bus Free
14h Target bus phase sequence failure
15h CCB Length | nadequate
16h Cannot Provi de Requested Capability
17h Bus Devi ce Reset Sent
18h Terminate |/ O Process
19- 37h reserved
Target Mode Only Status
38h Invalid LUN
39h Invalid Target ID
3Ah Function not | npl enented
3Bh Nexus not Established
3Ch Invalid Initiator ID
3Dh SCSI CDB Recei ved
3Eh LUN Al ready Enabl ed
3Fh SCSI bus Busy

+40H | to indicate that SIM Queue is frozen
+80h to indicate that Autosense is valid




- 12h Data OverRun: target transferred nore data bytes than periphera

driver indicated in the CCB

WAS
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9.1.3.3 Byte 3 Bits

The Pointer fields are set up to have one characteristic. If a bit
is set to 1 it neans the pointer contains a Physical Address. |f
set to O it means the pointer contains a Virtual Address. If the
SI M needs an address in a different formto that provided, it
shoul d be converted by the SIM (using OSD facilities) and stored in
Private Data.
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Pr oposed

WAS

EE R R I S R R I I R I I I I R I I R R S I R S I R S I R S R S I S S I

9.1.3.3 Byte 3 Bits

The Pointer fields are set up to have one characteristic. If a bit
is set to 1 it neans the pointer contains a Physical Address. |f
set to O it means the pointer contains a Virtual Address. If the
pointer points to a list defined by CAM the pointers within the
list shall have the sane attributes. If the SIM needs an

address in a different formto that provided, it should be
converted by the SIM (using OSD facilities) and stored in Private
Dat a.
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11.2 Execute Engi ne Request (Optional)

To accomodat e buffering associated with the engine, the CAM Fl ag SG
List/Data set to 1=Engine is used to specify that the nornal Data
Buf fer Pointer is actually a physical address in the buffer space

of the engine.

There are four nodes associated with engi ne processing established by CAM
Fl ags:

- ADirection setting of Qut is used to Encrypt or Conpress the data

- ADirection setting of In is used to Decrypt or Deconpress the data

- Synchronize is used in conjunction with In or Qut to flush any residua
bits prior to terminating engi ne processing.

The Execute Engi ne Request CCB activates the engine to performthe
requested function. Sone functions change the data size e.g. a
conpressi on engi ne reduces the size of data prior to transm ssion
over SCSI.
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Pr oposed
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11.2 Execute Engi ne Request (Optional)

To accommodat e buffering associated with the engine, the CAM Fl ag SG
List/Data (bit 7) set to 1=Engine is used to specify that the

normal Data Buffer Pointer is actually an address in the buffer
space of the engine. The CAM Flag SG List/Data (bit 5) shal



signify whether the address is Virtual or Physical

There are four nodes associated with engi ne processing established by CAM
Fl ags:

- ADrection setting of Qut is used to Encrypt or Conpress the data

- ADirection setting of In is used to Decrypt or Deconpress the data

- Synchroni ze is used in conjunction with In or Qut to flush any residua
bits prior to terminating engi ne processing.

The Execute Engi ne Request CCB activates the engine to performthe
requested function. Sone functions change the data size e.g. a
conpressi on engi ne reduces the size of data prior to transm ssion
over SCSI.

7.0 Defining CCB s and function codes

In the January study group, a CCB header was approved for CAM 2.
The editor of CAM 2 discovered sone problems with that header and
proposed sone changes to it. The new proposed CCB header kept al
the fields but the arrangenent changed. The CAM study group
approved t hese changes.

It was al so decided to define all CCB structure nenbers types
decl arations as a typedef. This will allow transportability of
software to machine platforms with varying word sizes. Wile

the CCB' s size varies based on nmachine word size, they are

of fixed size and structure nenber offsets are fixed for specific
machi ne word size

Wil e the typedef and the rul es have not been presented to the
wor ki ng group for approval, | have included theminto the m nutes
for clarification.

The left hand side of the typedef is Operating system dependent
and pl at f orm dependent .

t ypedef charl_8;/* 8 bits*/

t ypedef unsigned charU 8; /* 8 bits*/

t ypedef shortl _16;/* 16 bits*/

t ypedef unsigned shortU_16;/* 16 bits */
t ypedef longl_32;/* 32 bits*/

t ypedef unsigned | ongU 32;/* 32 bits*/
All (x)_8 (chars) shall being on a 8 bit boundary and shal
be 8 bits |ength.

Al (x)_16 (shorts) shall being on a on a 16 bit boundary and shal
be 16 bits in length.

All x 32 (longs, ints, (0OSD)) shall being on a 32 bit boundary and shal
be 32 bits in length.

Al'l pointers shall begin on a machi ne word boundary shall be
of machi ne word size

Al'l structures and unions and arrays shall begin and end on a
machi ne word boundary. |f they don't they shall be padded out to
t he machi ne word boundary.

Al'l CCB headers shall begin on a machi ne word boundary.
Due to conpiler differences between nmachine platforns and O S' s

if the next defined nenber type does not align with the
specified alignnment then it shall be padded to force



al i gnnent .

Paddi ng shall use the follow ng type:

u_8 . 8; /* Alignment Padding */
New Proposed CAM 2 CCB header

/* Common CCB CAM 2 header definition.
* For 32 bit machi nes

*/
t ypedef struct ccb_header2{
voi d *ny_addr; /* The address of this CCB */
U 16 cam cchb_I en; /* Length of the entire CCB */
U8 cam?2 id; /* XPT function code/CAM 2 signifier */
U 8 cam st at us; /* Returned CAM subsystem status */

U 16 cam can?_func_code; /* The actual CAM 2 function Code */

U 16 camccb_vers; /* CCB version nunber */
U8campath|d[8] /* Path I D for the request */

U 8 camtarget |d[8]; /* Target device ID */

U 8 camtarget | un[8]; /* Target LUN nunber */

U 32 cam fl ags; /* Flags for operation of the subsys */

} CCB_HEADER2; /* structure ends on 32 bit boundary */
This size of a 32 bit machi ne CCB_HEADER2 shall be 40 bytes.
New Proposed CAM 2 CCB header

/* Common CCB CAM 2 header definition.
* For 64 bit machi nes

*/
t ypedef struct ccb_header2{
voi d *ny_addr; /* The address of this CCB */
U 16 cam cchb_I en; /* Length of the entire CCB */
U8 cam?2 id; /* XPT function code/CAM 2 signifier */
U 8 cam status; /* Returned CAM subsystem status */
U 16 cam can?_func_code; /* The actual CAM 2 function Code */
U 16 cam ccb_vers; /* CCB version nunber */
U80ampath|d[8], /* Path ID for the request */
U 8 camtarget _id[8]; /* Target device ID */
U 8 camtarget | un[8]; /* Target LUN nunber */
U 32 cam fl ags; /* Flags for operation of the subsys */
U s:s; /* Al'ignment Padding */
U s:s; /* Al'ignment Paddi ng */
U 8:s; /* Alignnment Paddi ng */
U 8:s; /* Alignnment Paddi ng */
* ructure ends on 64 bit boundary, forced by padding */

} CCB_HEADER2; /

—

s
The size of a 64 bit nachine CCB_HEADER2 shall be 48 bhytes.

It should be noted that the fields campath_id[ 8] camtarget_id[8]
camtarget _lun[8], will probably placed into unions, with defined
frontend software macros to allow transportability and field
transparency.

I f any of person would like to place an itemon the agenda for the
next CAM 2 study group neeting, please contact the editor.

Bill Dallas internet dall as@vast ed. enet. dec.com
voi ce (603) 881-2508
fax(603) 881-2257



