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How Does the CPU talk to the
drive?

Basic ways of doing I/O
- Programmed 1/O (the old way)
CPU directly moves data between memory and storage
- DMA (direct memory access)
CPU tells DMA engine to move data between memory
and storage

*Popular drive interfaces
- IDE
low-end, programmed |/O
- SCSI (Small Computer Systems Interface)
always been DMA, multiple requests outstanding
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What Is SCSI?

Small Computer System Interface

Standard for-connecting
peripherals, via a standard
hardware interface, which uses
standard SCSI commands
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Brief History

# SCSI-1 In the beginning 1987

*  SCSI was adapted from SASI interface(1979).

*  Specified a physical interface, transport protocol &
standard command for disk, tape & other storage devices

# SCSI-2 Second Coming of SCSI

*  Speed and bus bandwidth enhancement.
* Multithreading commands & transport protocol cleanup.
*  Added storage device type command sets

# SCSI-3 Today & Beyond

*  More Speed.

*  Separation of physical interface, transport protocols &
the SCSI Command set.




SCSI-3 Architecture

SCSI Block
Commands
{e.q., disk drive)
(SBC, SBC2)

Reduced
Block
Commands
{e.q., disk drive)

SCSI Stream
Commands
{e.q., tape drive)
(SSC, 88C22,

M n atia |

SCSI Media
Changer
Commands
{e.q., jukebox)
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{RBC, RBCAMY
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Multi-Media

Commands

{e.g., DVD)
(MMC, MMC-2,

{SMC, SMC-2)

MMC-3, MMC4)

SCSI Controller
Commands
{e.g., RAID)

{SCC2)

SCSI Enclosure
Services
(SES, SES AM1,
SES-Z)

Object-Based
Storage Device
{0SD)

Management
Server Commands

(MSC)

n.:
rm

(SPC, SPC-2, SPCJ)

Architecture Model (SAM, SAM-2, SAM.3)
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SCSI
Parallel
Interface
{SPI-2, SPI-3,
SPI4, SP15)

standards and
technical reports
{SDV, PIP, SSM,
S5M-2, EP))

Serid Bus
Protocol
(SBP-2, SBP.3)

Fibre
Channel
Protocol

(FCP, FCP2,
FCP3)

SSA
SCSI13
Protocol
(SSA-S3P)

SSATLZ

SCSI
RDMA
Protocol
(SRP, SRP-2)

IEEE 1394

SSA-PHT or
SSA-PH2

InfiniBand
(tm)

Internet




SCSI: Logical View
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SCSI: Physical View

HOST
ADAPTER

CD
DISK TAPE ROM
ID 7
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SCSI Bus States

N

DATA,
COMMAND,
STATUS

SELECTION/
RESELECTION

ARBITRATION



SCSI Features
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#SCSI Commands/ Messages
= Diversity of devices
x Command Queuing

= Operation Status

#Command format




Command Descriptor Block
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Example
Six Byte CDB

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit ipims the Targel
| | | | | | i« "
byte 0 Operation code / where” to start the
byte 1 Reserved (MSB) /l transfer
byte 2 Logical block address (if required)
byte 3 (LSB)
Transfer length (if required)

byte 4 Parameter list length (if reqmr@eN ) )

- - L_...-;;P' Allocation length (if required) How many” blocks

How many Control byte (512 bytes) to transfer

bytes to transfer




SCSI Vs. IDE
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Features

SCSI

IDE

Device Support

Hard Disk, CD-ROM
Optical, Scanner, Tape,
WORM, etc

Hard Disk, CD-ROM

Max No. Of Devices 15 (16-bit wide SCSI) |4
External Device YES NO
Support
Max Data Transfer Rate | 40 MB/s 33 MB/s
80 MB/s 66 MB/s
160 MB/s 100 MB/s
Command Queuing Yes No
Overlapped 10 Yes No
Multitasking Support Yes No
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Future

#®1SCSI

#FCP

#SCSI over Infiniband




