2.1 ,
system)
2.1.1
(uniform interface)
A I

User Program

A

A

/dev device

, umf (The device driver on UNIX

(EGAN AND TEIXEIKA, 1988)

User Space

Device Driver

l A

Y

Devices

2.1

Kemnel Space



3
1 V (regular file)
2. (directory file)
3. J (special file) " "
3.1 (Pipes)
32 | (Named pipes) (First-In,First-O ut)
3.3 / (110 device files)
(i-node)
J J (major number) (minor number)
2.1.2
2
1 { (Block device)
(randomly addressable)
, (user process)
J
(UNIX file system)
(mount) '

2. & (Character device)

(user process)



' « ® (Device driver)
|
(link)
2 # e
# #
(address)

(major device number)

block device switch table
entry  Open close strategy
0 gdopen ~ gdclose  gdstrategy
1 gtopen  gtclose  gtstrategy

character device switch table

entry open close read write joctl
0 conopen  conclose  conread  conwrite  conioctl
1 dzbopen  dzbclose  dzbread  dzbwrite  dzbioctl
2 syopen nulldev syread sywrite  syioctl
3 nulldev — nulldev — mmread  mmwrite  nodev
4 gdopen  gdclose  gdread  gdwrite  nodev
5 gtopen gtclose  gtread gtwrite nodev

2.2 # «

(function call)
N open #

open



«

«

«

« (Interrupt)

(Interrupt routine)

2.1.3

File Subsystem

Character Device Switch Table

open close

read write ioctl

Driver

device interrupt handler

Interrupt Vector

2.3

Driver
Entry

Points

L open close 3
open close read write ioctl w read write
mount unmount
i
{ buffer cache
calls

|

Block Device Switch Table

open

close

Driver

strategy

device interrupt handler

Device TTterrupts

(bootstrap)

(loader)

«

('«

Interrupt Vector

(Init routine)




(static data)

(on-line)
2. (open and close routine)
open
(mount)
»
' Lt
I close
J
(exclusive access) open
(flag)
! 3
3. (Strategy routines)
)

(buffer chain)



( area) ,

Buffers . .
nar_ ] bar |- e ]

bfreelist : I
[out | [our |4 [out]
Kernel / ‘}

P—

Driver /

hat’ | 7 iodone

uf

:I I

xxstrategy

l When done

[ hjiT}-——l h?" Hh?r J Buffers are

xxtab :, i sorted with
| buf | [ buf ] : [ buf | disksort(K)

ULALONGHBRN Ui

Disk

2.4
4, (start routine)



2.14

1.1

%

)

y

(Interrupt service routine)

IK
( argg)
* X
) (process table)
) )
)
(process state) )
(
) (event)
(sleep)) (signal) )
)

10



1

' (user file descriptor) (stack)
(system
call) (user mode)
(kernel mode)
1.2 (file table)
I §
1.3 (static data structure)
! I
I
if
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iff

71 (open function)
B
fd = open(pathname,flags,mode);
f ?

pathname
flags

mode (

xxopen(dev, f1ags, mode)
dev ( )
flags
mode

(file system)
(directory)

0
! WiM

(major number) (minor number)

( )
(open type)
(mount)



du

2.2 (read function)
number = read(fd?uffer,count);
fd 0
buffer
count ( )
xxstrategy(bp)
bp i
fd
User Proaram read (fd,bUﬁer,COUHt):
9 / N\ User Space
/ \ \
\ \ -
l{ v N ol | Kernel Space
|| u.u_ofile | |u.u_base| iu.u_counLi |
u-area | Py g
| | | u.u_offset | |
e T |
‘ : System : System
L5 File —— > Inode
| Table | Table

2.5

13
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1 fd . _ofile

2. buffer U.u_base

] . _count

4 » ( )

u.u_offset
(|00p) read
m »
AL offset | 7 »
»
»

»

»

I
»
1 (.u_offset)
2. »
(.u_base)
3 » (. _count)
(.u_count)
u.u_count 0
\»

| (user address space)
» ®
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! . _error 0.
2.3 A m?
1
close(fd);
fd
xxclose(dev,flag)
dev (' )
flag
'
I
0 1}
0
2.4 m
Iro
xxintr(vec_num)
Vec_num

(interrupt vector number)

(interrupt vector table)

(static data structure)

017195
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2.2 SCSI' (Small Computer System Interface)

( SCSI - Small Computer  System

Interface) » V . 1979 Shugart Associates ?
Winchester disk drives 8 ? SASI  (Shugart
Associates System Interface) (Aitken, 1989) )
? Tape drives , printers |
COProcessors ) } #
ANSI (American National standard
for Information Systems) ih
ANSI X 3.131-1986
?  Small Computer System Interface (SCSI) ?
' . Apple,
NeXT
| y
) ? A

(SCSI host adapter)
(controller)
frn
(Vendor
added commands and messages)

2.2.1

8 (daisy chain)



(D)
8
2. N
2.1
22 )
) (Hard Disk)
2.3 '
(Coprocessor)
8
56 (
3.

I I
(SCSI host adapter)

(controller)
«V

«  (LUN)

(Initiator)

(Target)

«

2.6)3

mi

K

17



COMPUTER g§< SCSI BUS )ontrotier
g

SINGLE INITIATOR, SINGLE TARGET

1%
COMPUTER | 2t

g2 | SCSI BUS Jrontrotie: Cb
| Jeontroiler d) d)

SINGLE INITIATOR, MULTIPLE TARGET

COMPUTER -;E /

g%; SCSIT BUS Jcentratier <\>
CONPUTER ;E Controller d

rrrrrrrrr ? ?
CCCCCCCC l ?

Wskggh cccccccc Cbé

MULTIPLE INITIATOR, MULTIPLE TARGET
26



4.1

4.2 2
(Priority)

1 ?)
5.1 COWWAD

5.2 DATA

5.3 STATUS

54  MESSAGE

(asynchronous)

19

?
B £t
#
#
icfe
f#
} 4
#
«
#
(synchronous)
? 2 (protocol)

(Asynchronous transfer protocol)
" \
1-2
(Synchronous transfer protocol)
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« (DATA) A
M ® fil
(message) 4
(MBIS)
( 2
(REQ/ACK handshake) 1
6
A 4
6.1 (Mandatory command)
M
221 '
256 1
6.2 (Extended, command)
?
? vn
(Device-necessary — attributes) '
U ' (Self-configuring software drivers)
232 65,535
6.3 V (Optional command)
6.4 (Vendor unique command)
4
?
6
1. (Direct Access
Devices) ( , (Hard Disk)

2. (Sequential



21

Access Device)

3. (Printer Device)
4. (Processor Devices)
5

(Write Once Read Multiple Devices) WORV (Write Once Read
Many)
6. CDROM  (Compact
Disk Read Only Memory)

1.
8
7.1 (BUS FREE phase)
«
1.2 (ARBITRATION phase)
1
{ |
(initiator)
7.3
(SELECTION phase)
1.4
(SELECTION  phase)
(messages)
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N«
7.5 (COMVAND phase)
7.6 (DATA phase)
2
(DATA OUT phase)
(DATA IN phase)
1.1 (STATUS phase)
(STATUS) A
7.8
(MESSAGE phase)
, 1} |
(COMVAND COVPLETE ,  ABORT)
(DISCONNECT)
(IDENTIFY) 2
(MESSAGE QUT phase)
, (MESSAGE IN phase)
15767778
(Information transfer phase)
» 3
1 (Nonarbitrating Systems)
2. (Arbitrating Systems)

» &



kmwémwé
w [Hswduna

FuNInResn COMMAND or

punsdihvane

DATA or

SELECTION
phase

BUS FREE
pnase

STATUS or

MESSAGE phase

mensdhﬁ@mwﬁdhwna

ﬁuqamsé\:{m?hs

RESET condition

2.6

ihthm

COMMAND or
DATA or
STATUS or

MESSAGE phase

SELECTION
or
RESELECTIO

.BUS FREE
phase

Lunsoaasppunsdiiineny

RESET condition

2.1

23
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8. b (Addressing)
L/ I
(Direct access storage device) , (Sequential
access storage device) «
9. « (SCSI Bus Conditions)
I 2
(phase sequence) 2
9.1 1 (ATTENTION Condition)
(message) v s
9.2 (RESET Condition)
«
(phase)
(condition) «
2
9.2.1 (HARD RESET OPTION)
«
9.2.1.1
9.2.1.2
9.2.1.3 (mode)

(default mode)
9.2.2 (SOFT RESET OPTION)

«



9.2.2.1 '
(fully identified)
9.2.2.2
9.2.2.3
' ifo
I
(multiple initiator)
1.
' (fully identified) IDENTIFY
1
2.
%) IDENTIFY
3.
l
4,
5.
(ACK) QOVMMAND COMPLETE
6. .
AKX AN COVMMAND COMPLETE
1. SAVE DATA POINTER
DATA POINTER AK
8.
POINTER AKX AN
SAVE DATA POINTER
9.

REQ SAVE DATA POINTER

DATA

25
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AK CHEOK
CONDITION I EXTENDED  SENSE KEY
SENSE KEY (ABORTED  COMMAND)
DATA POINTER

6,8 ATN
MESSAGE OUT)

COWAND COVPLETE ~ SAVE DATA POINTER MESSAGE
QOWAND - COVPLETE
COVWAND COVPLETE
SAVE DATA POINTER
9

10, , (SCSI Pointer)

(pointer)

2
(Current pointer)
(DATA POINTER) (COMVAND POINTER) (STATUS
POINTER) 1

(Saved pointer)

SAVE DATA POINTER



DISCONNECT 1

RESTORE POINTER

11,

(physical path management)

111
vm
COVPLETE /
COVPLETE
IDENTIFY

R

(physical path connection)

IDENTIFY

27

(Message System Specification)

(Message Protocol)

IDENTIFY
IDENTIFY
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Code Type Description Direction

Olh M QOVMVAND COMVPLETE In

Olh 0 EXTENDED MESSAGE In  Out
02h 0 SAVE DATA POINTER In

3 0 RESTORE POINTERS In

04h 0 DISCONNECT In

05h 0 INITIATOR DETECTED ERROR Out
06h 0 ABORT Out
07h 0 MESSAGE REJECT In  Out
08h 0 NO OPERATION Out
09h 0 MESSAGE PARITY ERROR Out
OAh 0 LINKED GOMVAND COVPLETE Out
OBh 0 LINKED COVMAND COVPLETE (WITH FLAG)  In

och 0 BUS DEVICE RESET Out
ODh-7 Fh R Reserved Codes Out
80-ffh 0 IDENTIFY In  Out

2.1 ’ (messages)
11.2 (Messages)
2
11.2.1 7 (Single byte messages)

11.2.1.1 COMWAND COVPLETE 0oh(
) ' at 1 ar« '
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11.2.1.2  SAVE DATA POINTER Olh

11.2.1.3 RESTORE POINTERS 0sh(

11.2.1.4 DISCONNECT ~ 04h(

th
DISCONNECT QOVMVAND COMVPLETE

DISCONNECT
SAVE DATA POINTER ®  DISCONNECT
11.2.15 INITIATOR DETECTED ERROR
05h | )

(parity error))

RESTORE POINTERS DISCONNECT CONNECT
:
11216 ABORT 06 ( )
®

IDENTIFY
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IDENTIFY

112.1.6 MESSAGE REJI

11.2.1.8 NO OPERATION 08h (

)
11.2.19  MESAGE PARITY ERROR 09h
( ) ' '
1
112.1.10  LINKED COMMIND COMPLETE
ot | )
( 2
(LINKED COMVAND)
|
112.1.11 LINKED COMMED COVPLETE  (WITH
FLAG) OB ( 11.2.1.10)
(LINKED COMVEND) (flag bit) 1

(interrupt)

11.2.1.12  BUS DEVICE RESET  och (
) 1 1
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11.2.1.13 RESERVED Obh  T7Fh

11.2.1.14 IDENTIFY  80h FFh

)
1 1 IDENTIFY MESSAGE
6 1
I
5-3
2-0 (
)
( )
IDENTIFY
(Reconnection)
11.2.2 (Multi bytes messages)

EXTENDED MESSAGE ( Olh)
EXTENDED MESSAGE LENGTH EXTENDED MESSAGE CODE
EXTENDED MESSAGE (EXTENDED MESSAGE ARGUVENTY)
( 22 )
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Byte Value Description

0 Olh Extended message
1 Extended message length
2 y Extended message code
3-n+l X Extended message arguments
'2.2 3/ : EXTENDED MESSAGE

Code (y) Description

ooh MODIFY DATA POINTER (O ptional)
olh SYNCHRONOUS DATA TRANSFER REQUEST (O ptional)
02h EXTENDED IDENTIFY (O ptional)

03h - 7Fh Reserved
80h - FFh Vendor Unique

2.3 EXTENDED MESSAGE
EXTENDED  MESSAGE LENGTH
EXTENDED MESSAGE OCDE  EXTENDED MESSAGE ARGUMENTS — EXTENDED
VESAGE LENGTH 0 EXTENDED MESSAGE CODE 1
EXTENDED MESSAGE. ARGUVENTS 255
EXTENDED MESSAGE CODE | 2.3)



REQUEST Ol (
("HARD" RESET)

(
02h |

12

33

11.2.2.1 MODIFY DATA POINTER  ooh (
I | ®
(CURRENT DATA POINTER) (1

)
112.2.2 SYNCHRONOUS - DATA TRANSFER

)

«

BUS DEVICE RESET
)
11.2.2.3  EXTENDED IDENTIFY NESSAGE
IDENTIFY
IDENTIFY NESSAGE
®

256 t )

2048

(Status byte)

BUS DEVICE RESET

2.4



3h
Bit 1 6 5 4 3 2 1 0
Byte
0 Reserve Vendor Unique Status byte code V
2.4 (Status byte)

Bits of Status Byte
Status(es) Represented

R v Vv 0 0 0 0 V @D

R V. V 0 0 0 1 'V  CHCX CONDITION

R VvV V 0 0 1 0 V  CONDTION MET/GOOD
R v Vv 0 0 1 1V Reserved

R v v 0 1 0 0 V B

R vvo0 10 1V Reserved

R vv o0 1 10V Reserved

R v Vv o0 1 1 1V Reserved

R vVv 1 00 0V INTERMEDIATEDIGOOD
R vv 100 1V Reserved

R v Vv 10 10V INTERMEDIATED/CONDITION MET/GOOD
R v v 10 1 1V Reserved

R VvV V 1 1 0 0 V  RESERVATION CONFLICT
R v Vv 1 10 1V Reserved

R vvVv 1 110V Reserved

R v v 1 111V Reserved

|2.5 (Status byte code)
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€00

CHECK' CONDITION

«

CONDITION VET
SEARCH DATA
REQUEST SENSE
BUSY

INTERMEDIATE

( )
CHECK CONDITION RESERVATION CONFLICT

INTERMEDIATE

«

RESERVATION CONFLICT

M" 2002



2.1 I

2.2
(embed controller)

2.3
(device independent)

12 (MBIS)

56 1

A

2. I (driver)

36

(SCS



3.
(external) |
(Interchangeability)

(power supply)

(case)

(American National standard Institute , Inc. ,1986 )

2.2.2 #
#

1 0 :

2.
link flag  control byte 1 0]

3.

(status byte)

CHECK CONDITION
4,
4.1

DESCRIPTOR BLOCK) 3 ( 5-7)

4

#

37

(link)
REQUEST  SENSE
2
(COMVEAD
! IDENTIFY



3S

4.2 IDENTIFY
(SELECTION PHASE)
(RESELECTION PHASE)

D.
0 A 0
CHECK CONDITION
REQUEST  SENSE EXTENDED SENSE ILLEGAL
REQUEST
Bit 1 6 5 4 3 2 1 0
Byte
0 Operation Code

1 Logical Unit Number Logical Block Address(if required)(MSB)

2 Logical Block Address (if required)

3 Logical Block Address(if required)(LSB)
4 Transfer Length (if required)

5 Control Byte

2.6 6
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Bit ! 0 5 4 3 2 1 0
Byte

0 Operation Code

1 Logical Unit Number Reserved RelAdr
2 Logical Block Address(if required)(MSB)
3 Logical Block Address (if required)

4 Logical Block Address (if required)

5 Logical Block Address(if required)(LSB)
6 Reserved

! Transfer Length (if required) (MSB)

8 Transfer Length (if required) (LSB)

9 Control Byte

2.1 10



Bit 7 6 5

Byte

1 Logical Unit Number

10

11

2.8

Operation Code

Reserved RelAdr
Logical Block Address (if required)(MSB)
Logical Block Address (if required)
Logical Block Address (if required)
Logical Block Address (if required)(LSB)
Reserved
Reserved
Reserved
Transfer Length (if. required) (MSB)
Transfer Length (if required) (LSB)

Control Byte

12



Bit
Byte

!

6.1

32

A A

6.1.1

(
6.1.1

6

10

12
3

1

Group Code

-~

d

A

—~N O Ol B W N e O

A

ANSI 3
(six-byte commands)
(ten-byte commands)

2.6
2.1

(twelve-byte commands) 2.8

| ?

A (Operation code)

(Group code)
00N - 07h)
A

(00N~ IFh)
10
lift

12

73

(command code)

Command Code

41

5-1

?

5
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6.2 I (logical unit number)

3 5-7
(physical device)
(virtual device) IDENTIFY
' IDENTIFY
IDENTIFY
IDENTIFY
IDENTIFY
6.3 (Logical Block Address)
0 |
0 ( 6 )
21 | 2 )
15 | 10 2 )
32 | 2 32 )
(
HEAD CAPACITY  MODE SENSE)
6.4 ' (Relative Address Bit)
15 ( 1012 )
0 1
2 (two’s complement displacement)
2

6.5 (Transfer Length)



ml 1

256 0 256
2
65,535 0
2
MODE SENSE
?
(parameters)
parameter list length
")
ALLOCATION LENGTH
| «
ALLOCATION LENGTH
6.6 (Control Byte) 2.10
Bit 1 6 5 4 3 2 1 0
Byte
Last Vendor unique Reserved Flag  Link

2.10



B it

7-6
5-2
1 Flag bit - Link bit Flag bit
Link bit 1 1
Link bit 1 1 Flag bit 0
b — LINKED QOMMAND COMPLETE
Link bit 1 Flag bit 1
LINKED QOMVEND COMPLETE
WITH FLAG
0 Link Dbit - (Linked
command) Linked bit 1
INTERMEDIATED
' ®
Flag bit
0 1
(linked  command)
CHECK CONDITION
& vmi A ILLEGAL REQUEST
2.11
6.7 6

6
(Read Only Direct Access Devices)
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I ANSI X3.131-1986

"Small Computer System Interface (SCSI)"
|

6.7.1 0

SCO UNIX SYSTEM V/386 320 10

6.7.1.1 TEST UNIT READY ooh
Optional 2.12
#
(self
test) A
CHECK CONDITION ( GOOD)
Bit 1 6 5 4 3 2 1 0
Byte
0 Operation Code
1 Logical Unit Number Reserved
2 Reserved
3 Reserved
4 Reserved
5 Vendor Unique Reserved Flag  Link

2.12 TEST UNIT READY



h6

6.7.1.2 REZERO UNIT Olh Optional
2.13
Bit 1 6 5 4 3 2 1 0
Byte
0 Operation Code
1 Logical Unit Number Reserved
2 Reserved
3 Reserved
4 Reserved
5  Vendor Unique Reserved Flag  Link
2.13 REZERO UNIT
6.7.1.3 REQUEST  SENSE 03h

Mandatory 2.14

REQUEST SENSE

N

' (SENSE DATA)
&
1 REQUEST SENSE
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Bit ! 6 5 4 3 2 1 0
Byte

0 Operation Code

1 Logical Unit Number Reserved

2 Reserved

3 Reserved

4 Allocation Length

5  Vendor Unique Reserved Flag  Link
2.14 REQUEST SENSE

ALLOCATION LENGTH '

n g 0
” I 4 ]
) \

?

REQUEST SENSE

1, ? (fatal error)
(reserved) 0
? (DATA BUS)

A

2. (nonfatal error)
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| ¢ €00)
&  (nonextended
sense data) o § (extended sense data)
2
( & 2
REQUEST SENSE ~ ALLOCATION LENGTH
0 &
(error class) 0-6 ( 0-6
) ) 7
)
&  (Nonextended Sense) 2.15
Bit 1 6 5 4 3 2 1 0
Byte
0 AdValid Error Class Error Code
1 Vendor Unique Logical Block Address (MSB)
2 Logical Block Address
3 Logical Block Address (LSB)
2.15 '&

(address valid bit-Advalid)

0-6



ks

Bit 7 6 5 4 3 2 1 0
Byte

0 Valid Error class (7) Error Code (0)

1 Segment Number

2 Filemark EM 1Ll  Reserved Sense Key

3 Information Byte (MSB)

4 Information Byte

5 Information Byte

6 Information Byte (LSB)

1 Additional Sense Length ()

Additional Sense Bytes

1?
2.16 A
&  (Extended Sense) 2.16
(Valid bit) 0 (
(Information bytes) 1

1 & (direct
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access device) ' (write-once
read-multiple devices) (read-only direct-access devices)
' I
(sequential
access devices) (printer devices) (processor
devices)
( 2 two’s complement)

descriptor)

condition)

COPY, COMPARE, COPY AND VERIFY

COPY, QOPY AND VERIFY) (COMPARE)
(Error class) 1

(Error code)
Fh

lh-Eh
(Segment number)
(current segment
COPY, COMPARE COPY A\D VERIFY
0-255 256
(Filemark bit)
(file mark)
(segmential access device)
(End of medium hit)
(end of  medium

(incorrect length indicator ILI)



ol

(SENSE KEY)
| 217, 2.18, 219

(Addition Sense Length)
vau
ALLOCATION LENGTH
REQUEST SENSE
(Addition Sense bytes)

Sense Key Description

Ch NO SENSE.
filemark , EOM, ILI 1

Ih RECOVERED ERROR.
2h NOT READY. A
3h MEDIUM  ERROR.

« '

(

4h HARDWARE  ERROR

2.17 Oh - 4h (sense key)



Sense Key

6h

7h

8h

9h

Ah

Bh

Description

ILLEGAL REQUEST.

UNIT  ATTENTION.

DATA ATTENTION.

BLANK CHECK.

Vendor unique.
COPY ABORTED.
COPY AND VERIFY

ABORTED COMVAND

2.18

CoPY , COVPARE

bh - Bh (sense key)

52
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Sense Key Description

Ch FQUAL m

Dh VOLUM\E OVERFLOW )

RECOVER BUFFERED DATA

Eh MISCOMPAEE

Fh

2.19 A Ch - Fh (sense key)

6.7.1.4 READ  08h “  Optional
( 2.20)

(transfer length)
READ 0
256

(Extent of logical unit)



Bit
Byte

5

ILLEGAL REQUEST

5h

RESERVATION CONFLICT

N

! 6 5

Operation Code

Logical Unit Number

Vendor Unique

2.20

V)

UNIT ATTENTION

(medium)

VEDIUM ERRCR
ABORTED COMMVAND
BLANK CHEK

Logical Block Address (MSB)

Logical Block Address

Logical Block Address (LSB)

Transfer Length

Link

Reserved Flag



t (1)
(2) Imil
«V
6.7.1.5 SEEK  OBh
( 2.21)
Bit 1 6 5 4 3
Byte
0 Operation Code

55

Optional

(seek)

1 Logical Unit Number Logical Block Address (MSB)

2 Logical Block Address
3 Logical Block Address (LSB)
4 Reserved
5 Vendor Unique Reserved Flag
2.21 SEEK
6.7.1.6 INQUIRY llh

(

222)

Link

Extended



56

V<
Bit 1 6 5 4 3 2 1 0
Byte
0 Operation Code
1 Logical Unit Number Reserved
2 Reserved
3 Reserved
4 Allocation Length
5 Vendor Unique Reserved Flag  Link
2.22 INQUIRY
ALLOCATION LENGTH
( )
ALLOCATION LENGTH 0
( )
ANSI
(UNIT
ATTENTION)

INQUIRY
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Vv
2.23 5
1. (Peripheral Device Type)
( 2.24)
2. inCB)]
\ (Removable medium bit RVB)

0
1

3I 1
(Device-type qualifier)
!

configuring software)

(multiple types of removable medium)

150 (
Organization for standardization)

EOVA (
Computer Manufacturers Association)

ANSI (

National standard for Information System)

ANSI

(self

International
The European

The American

2.25

5. (Addition Length)



*inquiry
Bit T 6
Byte
0
1 RWB
2 1SO Version
3
4
+4

58

ALLOCATION LENGTH INQUIRY

Peripheral Device Type
Device-Type Qualifier
ECVA Version ANSI-Approved Version
Reserved
Additional Length ()
Vendor Unique Parameters

Vendor Unique
Parameter Bytes

2.23 INQUIRY
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Code Description

ooh Direct-access device (e.g., magnetic disk)

Olh Sequential-access device (e.g., magnetic tape)

02h Printer device

03h Processor device

04h W rite-once read-multiple device (e.g., some optical disk)
05h Read-only direct-access device (e.g., some optical disks)
06h-7TEh  Reserved

TEh Logical unit not present

80h-FFh  Vendor unique

' 224 INQUIRY
Code Description
0) Version is unspecified.
lh This version. This code shall be used by SCSI devices
that claim to comply with this standard.
2h-Th Reserved
2.25 ANSI
6.7.1.7 MOOE SELECT 15h
Optional 2.26
\® ffeow
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Bit ! 6 5 4 3 2 1 0
Byte

0 Operation Code

1 Logical Unit Number Reserved

2 Reserved

3 Reserved

4 Parameter List Length

5 Vendor Unique Reserved Flag  Link
2.26 MODE SELECT

(parameter list length)
( ) MOCE
SELECT 0

2.21



0-n

2.21

Reserved.
Reserved
Reserved

Block Descriptor Length

Block Descriptor ()

Reserved

Number of Blocks (MSB)
Number of Blocks
Number of Blocks (LBS)
Reserved

Block Length (MSB)
Block Length

Block Length (LSB)

Vendor Unique(MSB)
Parameter Byte( )

|, MODE SELECT

61
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0 )
1
CHECK CONDITION ' BLANK CHECK
Ve ()
2. (The  block
descriptor length)
8
()
6.7.1.8 MOXDE SENSE |Ah
Optional ( 2.28)
(logical unit)

MODE SELECT
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Bit ! 0 5 4 3 2 1 0
Byte

0 Operation Code
1 Logical Unit Number Reserved
2 Reserved
3 Reserved
4 Allocation Length
5 Vendor Unique Reserved Flag  Link

2.28 MCE SENSE



0-n

5 4 3 2
Sense Data Length
Medium Type
Reserved
Block Descriptor Length

Block Descriptor ()
Reserved
Number of Blocks (MSB)
Number of Blocks
Number of Blocks (LBS)
Reserved
Block Length (MSB)
Block Length
Block Length (LSB)

Vendor Unique Parameter( )

Vendor Unique Parameter( )
Parameter Byte(s)

2.29 V © MIXE SENSE

64
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I I (ALLOCATION LENGTH)

0
4
A« » »
2.29
MOCE SENSE
1 (The sense data length)
MOCE SENSE
7 7 (1 ( 0
)
2. ® (Code values for
medium type)
ooh &
(Default)
Olh - 7Fh
80h - FFh
3. ®
MOCE SELECT
4, (Write
protected bit -WP)
0 ® (
5 ® « (The  block

descriptor length) MXE SELECT
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6.7.1.9 READ CAPACITY 25h

Extended 2.30
I I
2.30 1
Bit ! 6 D 4 3 2 1 0
Byte
0 Operation Code
1 Logical Unit Number Reserved RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved
1 Reserved
8  Vendor Unique Reserved PMI
9 Vendor Unique Reserved Flag  Link

2.30 READ CAPACITY
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m (Partial medium

indicator - PMI) 1

0 'V
()

READ CAPACITY
0

1

()
READ
CAPACITY
2.3 7 SCO UNIX
SYSTEM V/386

SCO UNIX SYSTEM v/386 ,

SYSTEM  V Intel
80386 ) W | I
kernel m ANSI X3.131-1986
1.
1.1 SCO UNIX  SYSTEM
V/386 (Adaptec)  AHA-154X
(base address) 330h (IRQ) 11
1.2 (host computer) 1
2
(controller) 7 ak
8 1 56
1 112 2
2. 1

2.1 SCO UNIX SYSTEM v/386
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, ? i ? 3

2.1.1 (host adapter driver)
I

|
(init routine)

(configuration)

(entry routine)

16
/
(ifo control command routine)

(Interrupt routine)

2.1.2 ? (SCSI device driver)
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m«

2.1.3

User process
A

User space

Y

Kemnel space

ScCsli
device driver

A
Y

Host
adapter driver

A

Y

«—>» Host adapter card
T

SCSI bus

Y

Controller |«

v ¢

rDevice l rDevice ]
1

> Device with embedded
controller

A
\

2.8 SCO UNIX

SYSTEM V/386
2.2

(single initiator multiple targets)
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2.3 SCO  UNIX
SYSTEM V/386
2.3.1
(configuration table) Ul Ul

A

(driver prefix)

2.3.2

(request block) ?

%)

2.3.3 A
(linked command)
2.3.4



req_type

opcode
id

lun
hEL num

ext_p

dir

cmdlen
data_len
datEL ptr

data_blk

unsigned short

char
char
char
char

struct exten*

char

char
paddr t
paddr t

paddr t
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SCSIINIT

SCSI_INFO

SCSIJSEND A
A

2 )
req_type SCSI_INFO

- SCSL_IN vV

- SCSIOUT



scsi_cmd
r_count

hacmd

*(io_intr)()

host_sts

target_sts

req_status

union scsi_cdb
char

char

int

char

char

char
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CHECK CONDITION

hacmd

geometry

SCSLINIT
SCSI DISK_INFO
BlOS-compatibility

SESI NO_INFO
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3 # # )
req_id padd_t ®
use_flag char #

0
#
internal char #
jq char #
Si char * #
52 char * #
ctlr char '
adapter char
rbuf struct buf * #
#
4 # # 0

sense_len char
scsi_sense  paddrt
link_ptr paddr t
link _id char

paddr _t (physical memory address)
unsigned long
exten , sesi_cdb buf
header



host_sts

opcode sesi_cdb

data™ptr
m data_len

I
host sts target sts

T,arget sts
CHECK CONDITION
I REQUEST  SENSE
® scsi_cdb.raw
2.3.5
I® 1 1 )
23t Sl (return value)
2.3.5.2 1
® ( )
0

0
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