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To: X3T9.2 Membership

From: Jeff Stai, Western Digital Corp.

SubJect: Search Command Modifications

This proposal is a continuation of the work begun by Paul
Nitza of Emulex (X379.2/87-128r0). As 1 recall, the proposal was
accepted with some suggested modifications. Here, then, is the
result of that work for your approval...

In todays operating system environment the allocation of
logical blocks is normally done using a first fit or first
available algorithm. As the file system is used, fragmentation
occurs and blocks are net normally allocated on a contiguous
basis. This proposal provides the means for the target to search
logical blocks which are not contiguous on the device for a given
pattern, yet maintains backwards compatibility with SCSI-1 and
will not effect current products.
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SEARCH DATA Commands

Peripheral Device Typa: Direct Access, Write-Once Read-Multiple, and
Read-Only Direct Access
Operation Code Type: Optional

SEARCH DATA Commands

Bit| 7 | & | 5 | & | 3 I 2 1 1 [

Byte | [ | | | I | I |

o | Operation Code (30h 31h 32h) |

|

1 | Logical Unit Number | Invert | NonCon [Reserved| SpnDat | RelAdr |

I

2 | (msB) |

[os —

a | |

—_— Legical Block Address e

a | |

S |

5 = . (LsB) |

|

6 | Reservad . |
| | .

7| (m38) I

—_—] Transfer Length |

8 | (Lsa) |

| |

9 | Control Byte |

The SEARCH DATA commands (Table 8-38) search one or more logical blocks for
equality or inequality to a data pattern. The concept of records within a

logical block s used to allow multiple records within a logical block to be
searched.

oper
in the CD8 and continues
1

use the Search Biock
ter 1ist to determine which on logical biocks to
ation. The initiator should set the Logical Block
] Ir enath to zero, If the Logical Block Address and/or
Transfer Length are not zero, the target shall return CHECK CONDITION status
ot the sense key to ILLEGAL REQUEST .
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The invert bit determines whether the search condition is to be inverted.

See B.1.17.1 through 8.1.17.3 for a description of the search conditions for
the individual SEARCH DATA coammands.

A spanned data (SpnDat) bit of zero indicates that each record shall be
wholly contained within a single block. Any space at the end of a block 11t
is smaller than the record length 1s ignored by the SEARCH DATA conmands A

Thus, a record may start in one block and end in the next eor a subeeqnant
contiguous block.

A transfer length of zero (and the NonCon bit set to zerg) indicates that no

data shall be searched. This condition shall be treated tha same as an
unsatisfied search.

A 1ink bit of zero dindicates a nonlinked command and if the search is
satisfied, the command shall be terminated with a CONDITION MET status. A
REQUEST SENSE command can then be issued to determine the logical block
address and record offset of the matching record. If the search is not
satisfied and no error occurs, tha command shall be terminated with GOOD
status.

A 1ink bit of one indicates a command is 1inked to the SEARCH DATA command
and if the search is satisfied, CONDITION MET status is returned and the next
command is executed. If the RelAdr bit in the next command is one, the
logical block address of the next command is used as a displacement from the
logical block address at which the search was satisfied. If a linked search
is not satisfied, the command is terminated with a CHECK CONDITION status. A
REQUEST SENSE command may then be issued.

A REQUEST SENSE command following a satisfied SEARCH DATA command shall:

(1) Return a sense key of EQUAL if the search was satisfied by an exact
match., [f the search was satisfied by an inequality then a sense key of NO
SENSE shall be returned.

{2) Return the valid bit set to one.

(3) Return the logical block address of the logical block containing the
first matching record in the information bytes.

(4) Return the record offset of the matching record in the first four bytes
of additional sense bytes.

A REQUEST SENSE command following an unsatisfied SEARCH DATA command shall:

(1) Return a sense key of NO SENSE, if no errars occurred during the command
exacution.

(2) Return the valid bit set to zero.
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The SEARCH DATA parameter list is shown in Table 8- . The parameter list
contains a fourteen byte header, foTlDwed by one or a argu
descriptors, followed by zero or

beader fnﬂowad by zero or more sear‘ch block dm::r‘iptnr‘s The sear'ch -h block
d hea earch

Fe GEAREH BATA paramster =t (foble 6-33) contairma a fourteer—byte headers
fotlowed by one or mora ssarch argument deserdpters—s

SEARCH DATA Parameter List

Bit] 7 | 6 | s | 4 | 3 | 2 | | o |
Byte | 1 | I | | | | |
0 -13] Paramster List Header |
0 - nj Search Argument Descripter(s) |
811 Search Block Descriptor Header 1
0=-n| Search Block Descriptor(s) 1

SEARCH DATA Parameter List Header

Bit| T | 6 | 5 | & | 3 | 2 | 1 | 0 ]
Byte | | 1 1 | | | | |
0 | (vsE) . i
S Logical Record Length =]
3| (Ls8) |

I |

4 | (MsB) |
R First Record Offset = =]
7 (L8 |

| |

8 | (Ms8) '
-] - Number of Records - -
1| sy |

| |
12 | (msB) |
| = Search Argument Length s
1B (Lsa) |

Tha logical record length field specifies tha record length in bytes.

Tha first record offset field specifies ths number of bytes that shall be .
ignored in the first logical block bafore the search beging. The valus in the
first record offset field shall not exceed the length of the logical block.
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Subsequent logical blocks shall be searched beginning with the first byte in
the logical block. This permits one or more records to be skipped initiaily.

The number of records field specifies the maximum number of records that.
shall be searched by this command. An unsatisfied search shall terminate when
the number of records or the number of blocks (fram the command descriptor
block) have been exhausted.

The search argument length specifies the length in bytes of all tha search
argument descriptors that follow. Since tha pattern length can vary, thera is
no fixed multiple of the search argument descriptor to determine the search
argument length.

SEARCH DATA Search Argument Descriptor

Bit] 7 | 6 [ & | 4 | 3 | 2 | 1 | o |
Byte | I | | I I | | |
0 | (MsB) |
R Pl Displacement ]
3 | (Ls8) |
I |

4 | (mM3B) |
—— Pattern Length e
5 | (Ls8) |
| |

6 - n| Pattern |

The search argument descriptors specify one or more search conditions to
execute within a single record in order to satisfy the search. Each search
argument descriptor is made up of a displacement, a pattern length, and a
pattern.

Tha displacement field specifies the displacement in bytes of tha first byte

"of the data to be compared from the start of the logical record.

The pattern length field specifies the length in bytes of the pattern that
follows.

The pattern specifies the data to compare to the logical record.
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[tha following tables are new, no underscore]

SEARCH DATA Search Block Descriptor Header

Bicf 7 | 6 | & | 4 | 3 | 2 | 1 | o |
Byte | | | | | | | | |
0 | £ Search Block Descriptor Format |
| I
L ; Reserved |
| I

2 | Reserved |
I I

3 | Resarved I
| |

4 | (M=B) I
i | Search 8lock Descriptor Length -
7 (Ls8) |

The search block descriptor format specifies the format of the search block
descriptors that follow, as defined in Table a-__.

The search block descriptor length specifies the length in bytes of all the
search block descriptors that follow. A search block descriptor length of
zerc indicates that no data shall be searched. This conditicn shall be
treated the same as an unsatisfied search.

Search Block Descriptor Formats

Search Block
Code See Table Description
0oh a-__ Bit Map format
01h o Segment format
02h—FFh Reserved
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Saarch Block Descriptor — Bit Map Format

Bit| 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
Byte | | | | I | I I |
0 | (ms8) |
e e e Logical Block Address = =|
3 | (Ls8) |
1
4 | (MsB) |
-— -~ Bit Map Length - -
7 (Ls8) |
| |
B - nj Bit Map |

The logical block address specifies where the search operation shall begin.

The bit map length specifies the length in bytes of the bit map that follows.

The bit map specifies which blocks shall be searched by the target. Each bit
corresponds to a logical block following the logical block address specified.
A bit set to zero specifies that the block shall not be ssarched. A bit set to
one spacifies that the block shall be searched. Bit 7 of the first byte aof the
bit map refers to the logical block address specified. Bit 6 of the first byte
of the bit map refers to the next logical block following the logical block
address specified. Bit 7 of the second byte of the bit map refers to the
logical block address specified plus eight.

A bit map with all bits zero indicates that no data shall be searched. This
condition shall be treated the same as an unsatisfied search.
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Search Block Descriptor — Segment Format

Bit| 7 | 6 | 5 | 4 | 3 | "2 | 1 | 0 |
Byte | | i | | | | | |
0 | (M38) ) I
s Logical Block Address -
3| (Ls8) |
! |

a | (msB) I
= wmle e Number of Blocks - -
7 | (L=8) |

The logical block address specifies where the search operation shall begin.

The number of blocks specifies the number of contiguous logical blocks which
shall be searched. A number of blocks of zero indicates that no data shall be
searchaed. This condition shall be treated tha same as an unsatisfied “search.

SEARCH DATA HIGi Command

The SEARCH DATA HIGH command (Table 8-38, cperation code 30h) shall be
satisfied by the first logical record searched that contains data that
satisfies all of.the search argument descriptor(s). If the invert bit in the
command descriptor block 1s zero, the search argument descriptor(s) shall be
satisfied by data in the logical record being greater than the data in the
pattern. If the invert bit is one, the search argument descriptor(s) shall be
satisfied by data in the logical record being less than or equal to the data
in the pattern. (See B.1.17.)

SEARCH DATA EQUAL Command

The SEARCH DATA EQUAL command (Table B-3B, operation code 31h) shall be
satisfied by the first logical recard sesrched that contains data that
satisfies all of the search argument descriptor(s). If the invert bit 1in the
comand descriptor block is zera, the search argument descriptor(s) shall be
satisfied by data in the logical record bsing equal to the data in the
pattarn. If the invert bit is one, the search argument descriptor(s) shall be
satisfied by data in the logical record being not equal to the data in the
pattern. (See 8.1.17.)

SEARCH DATA LOW Command

The SEARCH DATA LOW command (Table 8-38, operation code 32h) shall be
satisfied by the first logical record searched that contains data that
satisfies all of the search argument descriptor(s). If the invert bit +in the
command descriptor block 1s zero, the search argument descriptor(s) shall be
satisfied by data in the logical record being less than the data in the
pattern. If the invert bit is one, the search argument descripter(s) shall be
satisfied by data +in the logical record being greater than or equal to the
data in the pattern. (See 8.1.17.)
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