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« Serial Attached SCSI (SAS) is the next evolution
of SCSI beyond Ultra320 SCSI

* SAS has been designed to be a device and near
cabinet interface only, not a network interface

* Leverages an enhanced Serial ATA (SATA) PHY
while adding support for a second port

« SAS utilizes features of Fibre Channel AND
compatibility with SATA drives in a pomt-to- %
point, switched architecture
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Up to 16k physical links per domain in a switched,
point-to-point configuration for scalable performance

Scalability with wide ports and future speed increases
Data frame based on FCP

Includes rate matching to optimize device transfer
speeds

Worldwide name addressing

Uses a simplified protocol that will minimize
interoperability issues between controllers & drives' ==

Dual-port drives for high availability
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Serial Attached SCSI
or Serial ATA disk drives

(Targets)
Expanders
Hosts

(Initiators)
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2 Link wide port 2 Link wide port

Subsystem

Host

SAS port XeeeeX Connection

4 Link wide port

Single physical link
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Up to 128 Phys

per Edge Expander
44(:ubtractive routing)

Fanout o

Expander Up to 128 Phys
(routing tables) per Fanout Expander
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Up to 128 Phys
per Edge Expander

www.scsita.org

A maximum of two
Edge Expanders can
be connected without

the use of a Fanout

Expander
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Internal (PCI-Xs, PCI Express*, HyperTransport, etc.)
or
External (FC, iSCSI, Infiniband*, SAS, etc.)

SAS RAID SAS RAID
Controller Controller

Edge expanders typ. enclosed in JBOD
Fanout expander for large configurations

2-Port to single-port adapter

www.scsita.org
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SATA phy does not respond to COMSAS CcoM SAS phy A starts SAS OOB sequence
COMINIT, COMSAS AKE COMINIT, COMSAS
Phy ATx/ M Phy A Tx/ A
Phy B Rx PhyBRX
Step 4
Time=z
Step2 If drive does NOT W
o % i generate a e —B W—‘
Phy B T WY g AL | | | If drive
COMSAS burst
COMINIT =>SATA Drive COMINIT generates
SATA phy responds to COMSAS with COMINIT M SAS phy B start SAS OOB sequence COM SAS_
COMINIT COMSAS E F%H =>SAS Drive
i AL — i
PryB R Il (
Step 1 ep3 Step 5
COMSAS Time=0
e T ( ‘
. Timeout _ Phy A Rx/ 1
Time=0 Step 2 Step 4 ‘f Time=z PyBTx —° WITTY W‘
R S R 111 ol B
PhyBTx VT ATV
RS A : SAS A Power-on
B : SAS B Power-
X : Power-on COMINIT COMINIT Time 0: SASO\r;f; roer;et sequence begins

Time 0 : SAS phy reset sequence begins
Time z ; Post-COMRESET/COMINIT SAS-
SATA reset sequence begins

Presence or absence of COMSAS OOB signal

easily identifies a HDD as SATA or SAS
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HBA
SATA SAS Mgmt.IF
L <-\
STP SSP SMP
Connection remains
. fixed until terminated by
SAS Link a CLOSE
Ex 5 OPEN ACCEPT - returns
c ' through the path created by
el e : the OPEN to the host
________ indicating that the two
T 2 endpoints have agreed upon
T T the connection.
c OPEN c
OPEN 8 ACCEPT | R
Exp.
1 c
/ """" SAS Frames R
[
OPEN - creates a path to the target
using the WWN of the source and
destination (SAS end point). Small
routing tables in expanders know
where WWNss live O SAS frames pass through the return
4 path created by the OPEN
SOS IS
SAS frames pass through the path 3 Drive SN

created by the OPEN

NOTE: SAS drive handle SSP and handle the
OPEN process themselves directly using their

own WWN
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HBA
SATA SAS Mgmt.IF
STP SSP[SMR_|

7 Connection remains
— fixed until terminated by

SAS Link il oa
e . 3 OPEN ACCEPT - returns
(Re fffr le?i?t,:iim) ¢ through the path created by
o the OPEN to the host
indicating that the two

endpoints have agreed upon
the connection.

OPEN
ACCEPT

OPEN

oOxXOT

Payload FIS

(Regular FIS to be transmitted)
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/ 0OxXOT
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1
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OPEN - creates a path to the target
using the WWN of the source and
destination (STP end point). Small
routing tables in expanders know Standard SATA 1.0 frames
. . pass through
where WWNs live O 6 the return path (tunnel) created by the
SATA OPEN
. 0 By R -7
Standard SATA 1.0 frames pass through 4 Drive A ;.?,' i 7? .

the path (tunnel) created by the OPEN STP function provides an end point

for routing and supplies a WWN on
behalf of the drive. Also OPENs
connection to the host when drive
has frames to send back and no

NOTE: SAS drive handle SSP and handle the Drive sees only connection is already OPEN 3
OPEN process themselves directly using their standard SATA - e
own WWN 1.0 frames ‘s S

, -
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« Serial ATA Il extensions are backward
compatible with Serial ATA 1.0

 STP transports SATA FISes thru SAS domain

 SATA Command Queuing extensions
transported in a FIS
— SAS doesn’t care what’s in the FIS

 SATA command queuing drive required

« STP initiator port must support SATA
command queuing

www.scsita.org 05/20/03
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« Many of the same companies are in both
groups
— Many of the same people are in both groups

 Serial ATA 1.0 has transitioned to T13

» Serial ATA |l has resolved legal issues that
prevented sharing developing SATA
technologies with T10

« SCSI Trade Association & SATA |l Working
Group publicly agree to work together:
— Marketing
— Technical

www.scsita.org 05/20/03
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