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§‘ SASTracer/Trainer Overview

Integrated Analyzer plus Exerciser
Transmit and Record in one Integrated System
2 port Record /1 port Generation
1.5/3Gbps SAS/SATA compliant

Host/Initiator or Target emulation
Error Injection:
CRC Error / Scrambling error / ALIGN error

Code Violation / RD error / Invalid state transition

Protocol Compliance:
Verify compliance for SAS and SATA
SAS Compliance Test Suite™

Over 100 test scripts for validating link/transport layer conformance

Available at no additional cost with Exerciser
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Universal Pro’ ,col Analyzer System Mo el 10000
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2 _J o
g‘ Traffic Generation File Format

= Two sections in file

 Declarations Block:

— Include Files %include "seFtings-inc" ]
_ Constants %include "PrimitivesDecl.inc"
— Templates
— Patterns LS
generationmode=gen_mode_sata host
set speed=link_speed_ 3g
set autoalignsata=true
Generation {
CONNECT
* Generation Block: IDLE (100)
— Generate { ..} SATA R _RDY (4)
SATA_CONT
IDLE (10)
}
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—

Include files:

g

Two Approaches:
1) Auto-Mode

— Automatically uses Default
settings from Specifications

OO0B, Speed Neg, ALIGNs

2) Manual mode

— COMINIT/COMWAKE OOB Signal
— SATA Link Initialization

— SAS/SATA Speed Negotiation
Autowait

Wait Command Timeout
Scrambling Mode

Burst/ldle Intervals, etc..

SNLT, SNTT timing, etc..
WAIT After, WAIT Before

Plus....
— Emulation mode HOST or DEVICE
— Set Speed 1.5G or 3G

>
(e

g Configuration

8 | oCro nd Protocol Analvee eriDeskion A=
Sﬁ File Setup Record Generate Report Search  Wiew Tools Window Help Jﬂ ﬁ
FHLRESE PHE em L QQUE 222 | M & g
Tl Ry B il
L otepad a@ 7
File Edit Format Yiew HElp FEED - 2Gbps || RateMatching| MultiSpeed |
- - - . = [ OFF | OFF |

HRERBRF AutoMode Settings FIGURATION Aute D08 AutoHOLL AutoDMAT AutoHndShk

OFF
Set AutoO0EMode = TEUE # go
Set AutoHoldMode = FALSE # res ttirg= - COMINIT | MumBursts | BurstLength | Idle Length | Megation Len |
Set AutoDMAT = FALSE & res [ 5 | 160 | a50 200
set AutoHandshake = FALSE  # res
Set AutoSpeedieg = TRUE # aut  Wings - COMUWAKE [ Hum Bursts | *:tLength [ Cotrat COMARIE
Set Autof]ignSAs = ON # aut | 5 | o | i e a"%g
Set AutoAllgnSATA = OFF # aut - mﬂWﬁ I\ El:‘w
ttings - COMSAS |[ WumBusts | Blistiength | 4 SATA il N
: 4 B 160
FHEEREE COMINIT OOB Signal Settings | | | (] \‘ /
Set COMIMNIT_NumBursts = &6 # The .
et COMINIT_Burstlen = 160 Bur L / DG 00
Set COMINIT_Idlelen = 480 d1 _ PR s ATA host COMNIT Ti
Set COMINIT_Weglen = o0 #immJY B B ECE R e O a3 | ot e,
W’T - F.nl..SE # — Figure59 — SATA 00B sequence
HRFRARI COMWAKE O0B Signal Settings =3 iutos Table 3 00B signal transmitter requiremems
Set COMWAKE_NumBursts - & # The [°o iueosp= : : : =
Set COMWAKE_Burstlen = 160 # Bur fet Autolli nal Burst time Idle time Negation time
Set COMWAKE_TIdlelLen = 160 # Id] =t Autoali
Set COMWAKE_Neglen = 280 # Nec C O, L 160 OOBI 160 OOBI 280 OOBI
v 557 Settingd COMIMITRESET 160 OOBI 430 QOB 800 OBl
< bd COMSAS 160 OOBI 1 440 OOBI 2 400 OOBI
IReady - %
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S§ File Setyp Record Generate Report Search  Yiew Tools  Window Help Jﬂﬁ
EHRESE DHE e m L QE 2L & H MM g

SEEEE R Y >

Ratematehing MultiSpeed
OFF OFF
AutoHOLD
OFF OFF
< Q0B Settings - COMINIT ﬁ Mum Bursts Burst Lenagth ldle Length Meg
\ 59 160 480
< 008 Settings - COMMAKE | St Burst Lenath Idle Length Med
[ | 160 160
rd Q0 Seftings - COMSAS 11 Nllmlllr R =T A G T Y. o BT, A
4 »
Generation Script Editor x
3 e ¥ E © - mFE R = MBS e Gn x
] Zinclude "generation', incvde\. Settings. inc™ ~

1
2
3 Fet COMINIT MNumBursts = 99
4i
=

H el
< >
[ w5 SATASSq [l ]
SASTracer SM:214
Feady Ln 3, Col 2 [Searck

2>

S§ Fil2 Setup Record Generate Report Search  View  Tools  Window  Help
EHRESE MHE em L QQE 228 H MK g

|| Fra Tra Sof Mgt Ata || [ 1, Ol & wl 36 S & @ T

RateMatching | MultiSpeed
QFF OFF

AutoHOLD
CQFF

( Q0B Settings - COMINIT Burst Length Idle Length Meg
160 480

( Q0B Settings - COMWAKE Burst Length Idle Length MHeg
160 160

'd O0R Seftings - COMSAS | Wi il T Airatienam T ide Tenatn T Had ™)

ba | ¥ E

Fet COMINIT INumBursts = 99

Zinclude "generationt includeh Settings.inc™

o
< >
w4 v M5 SATA 88 IE ]
SASTracer SM:214
Ready L 3, Col 1 |[Searck
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Configuration Settings

2>

3

* Most global setting can be in the Global
settings and then changed in the
generation block

* Exception: 3 commands only have effect
when set in global settings:
— set Link Speed=
— set GenerationMode=
—set SSC =

Zh

3‘ AutoAlign settings

= SAS - Sends 2 ALIGN Primitives every 2048 dwords
= SATA - Sends 2 ALIGN Primitives every 256 dwords

The Global Setting "AutoAlign™
set AutoAlignSAS = ON / OFF
set AutoAlignSATA=0ON / OFF

» Defaults:

— For SATA host/device emulation, then
* AUtoAlignSATA is assumed to be ON
» AutoAlignSAS is assumed to be OFF.

— For SAS emulation, then the assumptions are opposite:
* AUtoAlignSATA is assumed to be OFF
* AutoAlignSAS is assumed to be ON

— For STP,
* AutoAlignSAS and AutoAlignSATA are assumed to be ON
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‘§ SATA Exercise 1

Change Settings

A LeCroy SATracer(TM) Serial ATA Protocol Analyzer - [...\Connect_Reset_Diagnostic_ldentify CheckPower_SetFeatures.ssg]
S# File Setup PRecord Generate Report  Search  Wiew  Window  Help =l x]
FHRES PHE 0l QAR L2 X MR = EREG S5 (B0l 7] 7

o @O R G

GEN MODE - S

4 LINK SPEED - 1.5Ghps |[ RateMatching [ MultiSpeed |
OFF | OFF |

COMFIGURATION

AutoHOLD

AutaQ0B AutoDMAT AutoHndShk

inn Script Editor

Generatio
Bl a8 R ERE MM S| e x|
1z »
13 HESHEHE LutoMode Settings HEHEHHS
Al
105 Set AutoQOBMode TRUE go through the stages of bringing up the link automatic
1 Set AutoHoldMode FALZE respohd automastically to Hold reguests. Not supported £

17 Set AutoDMAT

18 Jet hutoHandshake
19, Set hutolpeesdied
20 Set Autolklign3is

FALSE respond autowatically to TBD commmands. Not supported fo
TRUE automstically go through the speed negotiation process.

#
#
FALLSE # respond automatically to DMAT requests. Not supported f
#
#
L) # mutomatically insert in the stream Align primitives eve

{27 Set Autollign3ATL Lol # automatically insert in the stream 2 Align(0) primitivesqs
< | »
M4 kM Connect_Reset_Disgnostic_ldertify_CheckPower_SetFestures ssg N’LI_I ﬂ
Mo devices
Stop Generation Lnl, Coll  |Search: Fwd

>
(e

3

12

Bringing the link up

Generate Report  Search

Three WaVS to Transmit OOB B Start Generation

1.

in

Icon/Menu macros &
bl Conmect Link 3] Connect Link
g Digconnect Link

Automated in a Script e
— CONNECT keyword

Manually in a Script

— Set AutoOOBMode = FALSE
— Set AutoSpeedNeg = FALSE
— Set AutoAlignSAS = OFF
— Set AutoAlignSATA = OFF
— COMINIT

— IDLE(800) _
— COMWAKE Using Commands to

— IDLE(80) transmit OOB sequence
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Connect Command

=
§

= Basic CONNECT command or icon will
send:
— COMINIT/COMRESET
— COMSAS
— COMWAKE

= To not send COMSAS - use manual
Control:
— COMINIT
— IDLE(800)
— COMWAKE
— IDLE(80)

13

OO0OB Detection

2>
§

AT LeCroy SATracer(TM) Serial ATA Protocol lmﬁyzer - [C:\Program FilesACA...\Copy of Actual sata drive sas hba traffic.sata] g@@

File Setup Record Generate Report  Search  Wiew  Window  Help ﬂﬂﬂ
=EEES s R Y = 2 & | = M ERb SS %i =l r P >
e Fis Cod | @@
Frame B QOB Burst | OOB Idle | QOB Burst | OOB [dle | OOB Burst | OOB Idle -
244 CEHIBE CREE DT 136 oobi | 461 oobi 165 oohi | 451 oohi 154 oobi | 473 oobi
QOB Burst | OOB Idle | QOB Burst | QOB [dle | OOB Burst dle
154 oohi | 457 oobi 137 onhi | 462 oohi 165 oohi 22.0 01:23.074 31 =
N
Frame _ [15][ OOE Burst | OOE Idle | OOB Burst | OOE Ty SATracer detects
" & SRR 136 oobi_| 137 oobi_| 165 oobi | 153 OQ0im OOB “Burst” and
4 idle time
00E Burst | O0B |dle | 00B Burst | 008 |dle | D0 Burst Idle
154 oobi | 154 oobi 165 oobi 152 oobi 154 oohi 225,330 ns 01:23.074 405 782 | L‘
plisl T |
I DlﬂﬁE Ti me Search: Fwd
OOB Signal May detect Shall detect Shall not detect
COMWAKE 55to0 175 ns 101.3t0 112 ns <550r>175ns
COMINIT/
175 to 525 ns 304 to 336 ns < 175 or > 525 ns
COMRESET
COMSAS 525 to 1575 ns 911.7 to 1008 ns < 525 or > 1575 ns
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Primitives

DWORD values Predefined in PrimitivesDecl.inc file

Generation Script Editor *
' e ot & o
IR e TR x|
39 Primitive 3ATA 3CF = K28.3 Dz21.5 D23.1 DE3.1 ~
40 Frimitive SATAL EOF = KE28.3 D21.5 DEl1l.6 D21.6
41 Frimitiwve SATAL CONT = KEZ8.3 D10.5 DE5.4 DZ25.4
4= Frimitiwve SATAL DMAT = KE28.3 D21.5 DEz2.1 D22.1
43 Frimitiwve SATL HOLD = KZ8.3 D10.5 DE1l.6 D21.6
44 Primitive 3ATL HOLDA = E&58.3 D10.5 D=1.4 DEL. 4
45 Frimitiwve SATL FMACKE = KZ8.3 D21.4 DE1.4 D21.4
46 Frimitiwve SATL PMNLE = KzZ8.3 D21.4 DE1.7 D21.7
47 Frimitiwve ZLTAL FPMREQ P = KzZ8.3 D21.5 DE3.0 D23.0
45 Frimitiwve SALTAL FPMREQ 3 = K28.3 D21.4 D21.3 D21.3
49 Primitive 3ZATL R ERR = K28.3 D21.5 D2z2.2 D22.:2
S Frimitiwve ZSATL R TP = KZ8.3 D21.5 D21.2 D2l1.:2
51 Frimitiwve 3ATAL R OK = KzZ8.3 D21.5 DE1.1 D21.1
£z Brimitiire S1Td B ROV = WA % MP1 4 Nin 7 A0 7 i
£ >
1] 4] »| W% test3ssa hPrimitivesDecline / [l 4 M
15
: ratio K Synt
Q Generatio ock Synt 10f2

Generation
{

Send 4 R_RDY
primitives

SATARRDY (4) °

SATA_CONT

A

Repeat XXXX data

SATA_SOF
SATA DATA ( 0x27809000 )
SATA DATA ( 0x01010000 )

Send any hex
pattern (DWORD

IDLE on line

A

IDLE (10)

for 10ns
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17

Generation Block Syntax zor2

- W»

Const SMP_FRAME_TYPE_RESPONSE = Ox41 «—(“Const” = Constant

i

FRAME SendSMPRptMfglnfoResponse : SendSMPFrame

{
Prolog = SOF 4—
FrameType = SMP_FRAME_TYPE_ RESPONSE
Function = SMP_REPORT_MANUFACTURER_INFO
Ignored_1A > 32
Reserved 2A u 8
Reserved_ 2B : 8
VendorliD I 64
VendorSpecific : 160
CRC 1 32

Epilog = EOF

}

WAIT_FOR {WF_SATA R OK} «— (“WAIT” Command

18

=
O -, -, -,
Wait Conditions

= WAIT_FOR (<event>)

— Exerciser will enter wait state until <event>
is received

= Fvents:
— Primitives
« le: WAIT_FOR { WF_SATA X _RDY }

— Frames
« le: WAIT_FOR { WF_OPEN_FRAME }

— Credit
e le : WAIT_FOR { WF_CREDIT_AVAIL }

— OOB events
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. SATA_ Walit” Global Settings

— Wait before transmitting:

* PMACK - WAIT_FOR_PMREQ
PMNAK - WAIT_FOR_PMREQ
R_ERR - WAIT_FOR_WTRM
R_IP - WAIT_FOR_SOF
R_OK - WAIT_FOR_WTRM
R_RDY - WAIT_FOR_X_RDY

« SYNC - WAIT_FOR_SYNC
— Wait after transmitting:

« X_RDY - WAIT_FOR_R_RDY
WTRM - WAIT_FOR_RCV_STATUS (= R_ERR or R_OK)
PMREQ P - WAIT_FOR_PM_STATUS
PMREQ S - WAIT_FOR_PM_STATUS
SYNC - WAIT_FOR_SYNC

19
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§ SATA Exercise 2

Export Trace to create Exerciser Scripts

o]
150, l‘ SendCpenlddressFrame33F
151 i {
152: & Source Address = { 500062E0 OOODOOZFS }
153 E Destination iddress = { 50000000 00000001 3}
154 ArhitrationVaitTime = 0x154
155 CompatibleFeatures = Ox0
156 ConnectionRate = 0Ox9
157 Features = 0x0
158 InitiatorConnectionTag = OxZ
159 InitiatorPort = 0Oxl
160 MoreCompatibleFeatures = 0x0
— 161 PathwayBlockedCount = 0x0
i62 # CRC = Ox3EAS4AF7 # good cro
163: - ¥
164 IDLE { 24 |}
165
166 "RRDY (MORMAL) "
167, IDLE ([ 1)
168!
169; "RRDY (NORMAL)"
170
AT Send33PFrame Cotmnarid
- - o 3 _— 17z 0 {
= Save time with “record - playback” capability - Retrausmit = D
174 FillBytes = O
n - 1 1 175 Tay = 0x98
Re-create problems reported in the Field i T
. 8 = a a . . 177 DataOffset = 0Ox0
» Easily customize traffic with variations in: Rashedbest inat ionAddress = Ox7B2777
179 HashedSourcelddress = OxF3463E
1 180i & Data = { 00000000 0OO0OOQOOO QOOO0OODO ACCOOOOO
- Allgn burStS 151 # CRC = Dx6lF1066C # good creo

— Addressing
—  Status bits
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=
§ SATA Exercise 3

Using WAIT_FOR Commands to Emulate HOST Traffic
1.4

N

Wait_For (wf_sata_ x_rdy)
3 SATA R RDY (4)

4 SATA CONT

5. Wait_For {wf sata SOF}

6. SATA R _IP (2)

7 SATA CONT

8 Wait_For {wf _sata WTRM}
9. SATA R OK (6)

10. SATA CONT

22
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§‘ SATA Exercise 4

- Error Injection
— CRC Error
— Running Disparity Error
— Invalid Frame Type
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LeCroy

SAS/SATA InFusion

24

2>

o - -
g| Infusion Overview

= Modifies “live” bus traffic at protocol level
— SAS and SATA 1.5/3Gbps compatible

— InFusion sits in-line between two PHYs
— Drops packets, insert errors, Break link, etc..
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g Key Benefits

» Real world testing

— Uncover fault-handling problems that may only appear under “loaded”
conditions

» Easy Wizard Interface

— No programming or scripting needed
= Corner case testing

— Change field values within a frame to create invalid or marginal traffic
» Hardware independent

— Consistent and repeatable test cases are independent of system or
configuration

» Cost-effective solution
— Attractive price-point ; 1.5/3Gbps SAS & SATA compatible

» Standalone instrument
— Control InFusion via Built-in LCD display

25

2>

(@ -
g InFusion Hardware

Dimensions: 5" x 7" x 2 ¥%" . 10/100 BaseT interface to host PC

SATA single-lane connector (USB port disabled until future release)

Front panel controls . BNC connectors for Trigger in / out (V1.1)
LCD (Monochrome) . AC power 150W

Selection buttons

Host-Attached or standalone
operation

10 test scenarios memory resident
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sing InFusion with Analyzer

A Record traffic
E before and after Error Injection

SAS InFusion

SASTracer
Model 10000

Device

After Before

Record traffic after Error Injection e — | Device
: SAS InFusion

LeCroy
[T]
X
%
o
(L
gﬂ
\l
v
~+
w
D
-+
(-
6]
()

Error injection for environments /N S/ s nFusion
with single lane connectors -

Single-lane
SATA cables
—

L 1]
SAS
Initiator

Error injection for environments 4 SAS InFusion
with wide connector

4-lane SAS
Octopus cable

am
SAS H

Initiator

4-lane SAS
Octopus cable

Break-out board
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LeCroy
[T]
X

o
(L
gﬂ
(1
0)
~t
)
()
~t
(-
S
()
N
@h
@

Error injection for environments
with Protocol Analyzer

4-lane SAS & wide connector
Octopus cable

SAS Initiator

Universal Pro >col Analyzer € /stem Model 10000

MC E MA [ C :LS 2M o/ alyzer

RGET

SASTracer "

SAS InFusion

4-lane SAS
Octopus cable

30

LeCroy
[T]
X
%
o
(L
gﬂ
\l
v
~+t
)
Q)
~+
c
S)
()
L(g
©

Real-time error injection on
4 lanes simultaneously

A
L 3
] -
= =
A
L 3
Octopus cable 1 = -lane
Octopus cable
A
-
o == 3
Initiator e Target
A
L 3
e -
[ -
SAS InFusion
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sion Capabilities

Inject Error:
— Insert CRC, RD or bad code

Insert Bus Event
— Hard Reset primitive / Disconnect link (and
Reconnect)
Remove

— Primitive — ie: Drop “SOF” to test broken frame
detection

— Frame, FIS — ie: Drop “Status Frame” to force Task
Management Query
Substitute:
— Primitive — ie: change “ACK” to “NAK”
— Data pattern — ie: Change field values within a
packet to create invalid protocol conditions

Custom Test “Scenarios”

» Test Scenarios controlled by user-
defined criteria:
— Single protocol event
— Time-based event
— Counter-based event
— Combination (time, count and protocol
event)
= Up to 10 test Scenarios can be resident

— Test Scenarios can be:
* run once
* Loop, run sequentially (using C+ API)
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mple Usage Cases

| Every 500 Queue Tag = “0x8” | replace | With Queue Tag = “0x24”

To verify Incomplete Command recovery (Invalid Tag)

Every 1.00 sec wait for replace With IDLE
R-RDY then

To verify credit blocked condition

| Every 5000 XFR_RDY IU | insert | BREAK LINK

To verify Link Recovery (with pending 10s)

Every 100 SOF count 7 insert EOF
DWORDs then

To verify broken framedetection

Every 100 Data frames - wait | replace With IDLE
for ALIGN then

To verify SYNC_ACQUIRE recovery

Every 10.00 Sec, wait for replace With Hashed Address = “yyyyy”
Hashed Address = “Xxxxx”
then
To verify OPEN_REJECT (NO DESTINATION)
Every 500 SATA reg_host-to- | replace with R_ERR

dev FIS wait for R OK then

to verify SATA Incomplete transaction

34

=

§

= Traffic can be monitored from both directions
— Initiator TX or target TX line

|_ L]

stic

|_ Ll

Operational Character

‘—l

N

iy S

y o -

» Traffic modification can occur in only one direction
per scenario
—Initiator TX or target TX line ﬂ

_ A

= Modification of frame contents will automatically
recalculate CRC
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HOLDA

on with Analyzer

SAS InFusion ([ Record traffic
- before and after Error Injection

SASTracer
Model 10000

Device

After Before

Record traffic after Error Injection

SASTracer

Universal Pr
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g Controlling InFusion

= 10/100 BASE-T Ethernet port
— Remote access over LAN or WAN
— Use X-over cable or Gbe Router or private LAN
— USB Interface included - not enabled this release

= Win2K/XP Software Client
— Discover & control all IF boxes on LAN
* Winsock interface
— Create test scenarios

 Wizard interface
e C+ API

37
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(@ -
g InFusion GUI Interface

_ LeCroy InFusion™: Errorn Injector and Traffic Modifier - [Inject CRC Error in every 500th S5P Command or Identify Address Era... Q@gj
Eile  Wiew MWindow Help
o = & =
W= Open Library Print Show File || Show Library || Show Output | Show Device
Scenario Scenario IManager List z
4 Inject CRC Error in every 500th 55P Command or Identify Address Frame [l 1ain Library
Scenario is valid. | E E Eh X
Scenario Name: Inject CREC Error in ewery 500ch 35P Command or Identify Address Frame [ Srenarios =
Direction for traffic changes: From Initiator
B Drop and moritar frame: when Data .
ENeFmdl Erfle Fieplace and kMaonitor Primitive and 5.
Wait for 250 Frame (Command/Response) (from Initiator) | ‘ Iriect CRC Emor in every S00th 55P ..
OF Identify Address Frame {frow Initiator) ‘ Priitive Groups Substitutions
then Inject CREC Error every E00th time -
b
< b3 Main Library | File Manager
Device List - ax
Bl mlEee
& ‘ Status ‘ Marne ‘ Protocol ‘ IP Address MAC Address Fi Wer BE “er ‘ Motes ‘ =
[ Unknown Mane 192,168,120 Unknown Unknown (Req: 1.02)  Unknown (Req: 1,100 DUD b
output - 31X
H & §|FG&GE
For Help, press F1
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Infusion Test Scenarios

. Initiator Link Layer

Wait for OPEN ACCEPT & Remove

Wait for OPEN ACCEPT & change to OPEN REJECT (No Destination)

Wait for OPEN ACCEPT & change to OPEN REJECT (RETRY)

Wait for OPEN ACCEPT & change to OPEN REJECT (STP RESOURCES BUSY)
Wait for ACK & change to NAK

Wait for ACK & Remove

] Initiator Transport Layer

Wait for SSP Data Frame & change FRAME TYPE “01” to invalid FRAME TYPE “06”

Wait for SSP Data Frame & change Hashed SAS Destination Address to invalid Hashed Destination Address
Wait for SSP Frame & change Hashed SAS Hashed Source Address to invalid SAS Hashed Source Address
Wait for SSP Data Frame & change Frame Length to incorrect length

Wait for XFER_RDY Frame (05) & change WRITE DATA LENGTH to “0000”

Wait for SSP Data Frame & change Frame Type to SATA DATA FIS (46)

Wait for SSP RESPONSE IU & change all reserved bits from O to 1 for DWORD 6

Wait for SSP XFER RDY IU with data offset = “0000”& Change data offset to “1010”

Wait for SSP DATA 1U with TAG_VALUE “B4” & Change frame(s) TAG_VALUE to “64”

WAIT for SSP RESPONSE IU with STATUS = Good (00) & change to STATUS = ABORT (02)

Target Link Layer

Wait For SOAF & insert Extra SOAF

Wait For OPEN ACCEPT & Change to OPEN REJECT (No Destination)
Wait For OPEN ACCEPT & Remove

Wait For OPEN ACCEPT & change to OPEN REJECT (RETRY)

Wait For RESPONSE IU & INJECT CRC error

Wait for RRDY & Remove

Target Transport Layer

Wait for SSP Command Frame & Change NO OF FILL BYTES

Wait for XFER RDY & Change TPT_TAG = “B4B4”

Wait for TASK MANAGEMENT command & Change LUN field “0000” to Invalid LUN “9999”
Wait for ACK & Remove

39

-

InFusion Capabilities

* Inject Error:
— Insert CRC, RD or invalid primitives
* Insert Bus Event
— Hard Reset primitive / Disconnect link (and Reconnect)
* Remove
— Primitive — ie: Drop “SOF” to test broken frame detection
— Frame, FIS — ie: Drop “Status Frame” to force Task
Management Query
o Substitute:

— Primitive — ie: change “ACK” to “NAK”
— Data pattern — ie: alters field values within a packet to
create invalid protocol conditions
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= END

41

2>
§

= BACKUP
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43

. Exercisel: Bas

1.

Create a new Traffic Gen
Script (file/New), add
text, save as

SATA Basic_Connect.ssg

Press record
Press Connect Icon

Search trace for SATA
SYNC

Switch back to script
window and press
disconnect.

Seneration Script Editor

R v ifr| 4 E

Ky T

xEr

Wi S

fin

1; Zinclude "generationh include’ Settings. ine'
2; Zinclude "generationd includeh PriwmitivesDecl. ine"
3
4; set generatiomnmode=gen mode sata host
5; Zet speed link =peed 1 5g
4142 [N SATA RacicConnact sea P

S§ File Setup Record Generate Re

s BEEEE biE

L

Connect Link
Go
Go
Go ALIGH
Eind...
Find et
Search Directl Data Lengths
Data Pattern
Speed

SATAFIS Type  »
SATAFISPoct  »
Hash Address

SATA_SOF
SaTA_EOF
SATA_CONT

SATA_R_IP
SATA_R_OK
S4TA_R_RDY

SATA_WTRM
SATA_X_RDY

>
(e

44

g Advanced Wait Conditio

¥)

= Wait_For {WF_REC_RESOURCES_OUTPUT_A}
= Wait_For {WF_REC_RESOURCES_OUTPUT_[A-F]}

Generation Options

{Bereration Fules }

wll Mew event

wiolclala|s| e

X

=]

LOADSINLOA, ..

READ DMA Q...

Prim. Category

Data Pattern

=

PIO Setup

XFER_RDY Har

Save..

5C5| Command | Actions |

WHITE SAME[10] ~
WHRITE SAME[1E]

KDREAD(10)

KDWRITE EXTENDED(16)

XDWRITE(TD)

XDWRITEREAD(10)

SPWRITE(D) v

Event Properties E

Desc: the zpecified SCS| Command on channel Generation

‘ Save As Default | Load... |

! I
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obal Settings Block

Tell Exerciser to automatically respond to:
— Power on sequencing:

e Set SAS _Auto OOB = On
— Responds to SAS OOB sequence automatically
« Set SAS Auto_SpeedNeg = On
— Responds to speed negotiation sequence automatically

ALIGN sequencing

 Set Auto_Align_SAS = 0On

— Sends Aligns every 2048 dwords
 Set Auto_Align_ SATA = On

— Sends Aligns every 256 dwords

45

2>

§ SAS Trainer

= Serial Attached SCSI Exerciser API

17

15 Generation

49: [ {

50 CONMECT

51

52 GJendIdentifviddressFrame

53 {

b4 DeviceType = 0Ox1l

55 PhyIdentifier = 0Ox1

56 33FPInitiatorPort = 1

57 3TPInitiatcorPort = 1

55 ZMPInitiatorPort = 1

59 383PTargetPort = 0

&0 3TPTargetPort = 0

a1 SMPTargetPort = 0

g2i SA5hddress = { 3A3 ADDRE3S INITIATOR }
63 H

64

65 = wait for { wf identify frame }
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7] SAS speed negotiation

sequence 2

| —

dword dword no dword

-Slow-to-fast e S e s
—| ﬁ(——SNT i—» [SNTT—> |«—SNTT —» |« SNTT| —>|
came 5ot o <peed —2 42— -0 D -CEKD
Phy B Rx
negotiation
WI n d OWS dword dword dword
1.5, then 3.0, then RCD sygnc RCD sygnc RCD RCD Sznc
6.0 (if needed), - |<—SNTT§—>| le—SNTTi—>| |¢— SNTT—> SNTTS —
etc. until they find: Fl;f;yygﬁi/ .
—a supported Not supparted
rate; then i
L . U . J . X . )
—a (faSte r) non- Speed negotiation Speed negotiation ~ Speed negotiation SPeed negotiation
Supported rate vaTdow I window \évmcémt/y-tczz r?t()e
rate G2 rate G3 rate negotiated rate
;Ié?j:nvg/i?od?hvé QALIGN(O)S Q ALIGN(1)s Time
highest supported

rate detected

47

2>

~§ SASTracer & Speed Negotiation

Choose Autodetect in Recording
options — SASTracer allows either
1.5Gbps and 3Gbps negotiation

— Speed Sethngs

Links

1 2 3 4
Auta Detect Link Rate &+ = "
165G/ Link Rate { I ("
30G/sLinkRate
ijl
Unknown | e
| 47.709 921 862
i [ Frame [15]] ALIGN (1) \ Sequence
[ 116 [G|| K285D07.0D07.0007.0 0.000 ns 47.709 921 887
r [ Frame [15]] Unknown
T \ 0830 ns 47709921 967
i [ Frame [15]] ALIGN (1) [ Sequence |
[ 118 [G]| K285D07.0D0700D070 | 3 |[ 40000 ns 47.709 921 995
- [ Frame [3]| e ‘ < Speed Negotiates to 3Gbp
[ 119 & || 0.000ns 47709922 115 |
M\ Frame [2]] ALIGN {
IEEC K285D070D070D070 \ 0000 ns 47709922 137
M‘ Frame [ 3]] ALIGN (1) [ Sequence
[ 121 |G| K285D07.0D07.0D07.0 | 2 | 0.320ns 47.708 922 140
M‘ Frame [3]] Unknown |
[ 122 6] || 0.000ns 47709 922 167
‘M\ Frame [ 3] Unkngiwn \mm
[ 173 el [ 1680ns 47 709 922 180 4]
| O
Ready | \ \ |Search: Fwd -
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=

§‘ IDENTIFY Sequence

= After speed Negotiation - each link exchanges
IDENTIFY frames

= |Informs Initiator of all attached SAS addresses
* IDENTIEY from Initiator

Identify | Type: 10 3] [ili] Imitiatar Ports: OF TargetPorts: 00

Initiator uses IDENTIFY Data
from target to perform

Phy 10: 01

CFH: 3&4B1FE?

- DISCOVER
Targets don’t do much with f IDENTIFY from Target

IDENTIFY data from Initiator

TargetPorts: 08

Phy 1D: 00

I:FIE ﬁSEEIDEEB
FIAF

49

3

<] “SAS_Wwait" Global Settings

— Wait after transmitting:

* Close — Wait For Close

« EOF — Wait For ACK/NAK
 Open Frame - Wait for Open_Accept
 Open Frame - Wait for Open_Reject( X))
e Identify Frame — Wait for Identify Frame

« SMP_Request — Wait for SMP Response

— Wait before transmitting:
* Ildentify Frame — Wait for Identify Frame

 Open_Accept - Wait for Open Frame
 Open_Reject( x ) - Wait for Open Frame
o AIP - Wait for Open Frame

SMP__ Response Wait for SMP Request
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Packets and Frame

1. Packet SendSSPFrame
2. {
Tahle 93 — SSP frame format
3 Prolog = SOF i
EyteBit 7 [ ‘ 5 ‘ 4 ‘ 3 ‘ z | 1 0

4. o £+ o 7 - 7 [I pp—
5. FrameType 8 1 MSE
6 HashedDestinationAddress : 24 3 HASHED PESTINATION 545 APDRESS )
7 Reserved_A : 8 4 Resanved
8 HashedSourceAddress 124 5 MSB)

HASHED SOURCE SAS ADDRESS _—
9. Reserved_B : 8 7 se
10. Reserved_C : 8 8 Resenved
11. Reserved_D 16 o Reserved

. 10 Reserved RETRaNSMIT| Resewed
12. Retransmit o1
" Reserved NUMBER OF FILL BYTES
13. Reserved_E o1
— 12 Reserved

14. Reserved_F . 6 P
15.  FillBytes 12 P Resenved E—
16. Reserved_G 132 16 MSH)
17. Tag : 16 7 e Lse
18. TargetPortTransferTag : 16 L MSH)

TARGET PORT TRANSFER TAG —_—
19. DataOffset 132 1 L6
20. HHHHHHHHHHHHH A x ) DATA OFFSET
21. Data e i 59
22. 7 HHHHHH A INFORMATION UNIT _—

m
23. CRC 132 Fill bytes if needed
24. HH A w3 | e
25. Epilog = EOF = CRE 5
26. }; Keyword
Table Field

ol

onal

HI'.

SASTrainer Condi
Branching:

Branching logic is critical for

Drive Emulation WAIT (5000) {

] . when { UF_ACK WF_SATA SYNC } do
Allows intelligent responses to S
commands from Initiator ie: e L

"LIF (MORMAL)"
n}alsewhen { WF_EOLF } do
{ SendSMPRptMigInfoRequest

IF WRITE 10 SendsHPRpHEgIntoResponSE

Then Send RRDY %lsewhen { WF_EOAF WF_SATA X RDY } do

"RERDY (NORMAL)"
ELSE } PLUSE
on_timeout

IF READ 10 ¢
Then Send DATA.. }

JATA HOLD (18)
BERELK
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>
(@)

g| SubClass

1 Zinclude "Generation' Include’ Settings. ine™
z finclude "Generationt Includeh PrimitivesDecl.inc™
3 Zinclude "Generation' Include’ TaitComuands. ine ™
4
5 Facket HyBaseFrsme
& {
7 FProlog = 30F
S FrameType 8 =1
=] Hashedlddress : 24
i0 Data
11 CRC H- =4
iz Epilog = EOF
13 }
14
15 Packet MyFrameTypeZ:MyBaseFrame
16 {
17 T FrameType = 7
15 i
19
20 Generation
=4
-] MyBaseFrawme { DATA = {01020304 )}
] MyFrameTypez { DATA = {05060708 091011)}
] MyBaseFrame { FraweType=0x1l1l DA4TA = {05060708 091011}
i

. m S0
S5F FRAME

. m 50
SSP FRAME

IlIFIIIHEHﬂMEHIIIH 50

S5F FRAME -

01 00 00 00 01l 02 03 04| 0x2GFBFOZE 0.000 ns 00.000 000 427
e

07 00 00 00 05 06 07 08 00 09 10 11| O<EBGGABRZE - 0.000 n= L
o

11 00 00 00 05 06 07 05 00 09 10 11| OxF72ESECS - 00.000 000 720

‘§| SASTrainer: Key Points

» Integrated Analyzer / Exerciser platform
— Small, convenient system can Transmit/Analyze SAS & SATA

= Export Trace to create Exerciser Scripts
— Save time writing scripts with “record - playback” capability

= Automatic Protocol Handshaking

— Automatic ALIGN and OOB handshaking; plus Wait Events
make sophisticated emulation scripts possible

= Unlimited Branching
— Allows intelligent responses to commands from Initiator;

» LeCroy platform Upgradeable to Support 4 wide
Analysis
— Modular system is cost effective and flexible
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