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Introduction

BAM is a versatile tool used which can capture, display, and analyze trace data from I/O operations sent
to storage peripherals. BAM can work with any type of storage interface such as SCSI, Fibre Channel,
iSCSI, SAS, ATA, and SATA.

BAM is a software level bus analyzer, which in many cases can serve the same purpose as a hardware
based bus or protocol analyzer. It provides a trace view of 1/O captured within the operating system. As
such it cannot be used to view detailed phase or timing information, but it can provide an accurate trace
overview with incredibly detailed trace information.

BAM is perfect for viewing commands and data sent between your host computer and your storage
devices. It can help you quickly determine if the commands you think are being sent are indeed, as well
as confirming that your storage device is responding as expected.

It’s highly accurate phase timing can be used to directly measure inter-command latency as well as data
throughput and I/Q’s per second. And its real-time performance display gives you at-a-glance
confirmation of command queue depth achieved.

Post capture analysis shows percentage of bus bandwidth being used, performance statistics, and
detailed command mix information.

Programmers at SCSltoolbox use BAM daily to confirm that tests are actually sending the commands
that we think we are sending, and for troubleshooting strange device behavior. We also use it for driver
testing — to test performance as well as regression testing.



BAM utilizes a filter driver to intercept I/O information as it passes between the /0 Subsystem driver
layer and the mini-port driver level — as illustrated here:

Applications

/O Subsystem

STBtrace.sys
Device Driver

SCSI miniport
driver

SCSI Adapter

Disk ' DVD




Starting BAM

From the desktop icon

When you install the SCSltoolbox Suite it will place an icon for BAM on your desktop. To start BAM
simple double-click on this icon

From within STB32

You can also launch BAM from within SCSItoolbox32 by clicking on the top menu Bus Analyzer choice as

show here:

" SCSI Toolbox32 =
File Adapter Options Disk Tape Jukebox ATA Commands SAF-TESEP Advanced Tests BusResets Bus .b'-:nalyzer Buffer Scipts and Sequences Help

Scan Bus | Scan System
z5

Target O Mat &vailable

LUM Print Reports [ Safe,

A~
= ED Errar Logging :

e . ; ;
& o Target 1: Mot Available File

Click this top
menu choice to
start BAM

. Type |Mone
| Target 2 Mat Available
Clear File “Wiew File
Target 3 Mat Available
Log Performance Data | [
Target 4 MAXTOR ATLAST0KS T3SCA Version GV Gand "A" to COMT: on Emar [

Capacity = 71833 MB
. Target & Mat Available

Target B: SUPER  GEM318 Werzion 0
g il Linknown Capacity

Target 7; adpul&lm

%

Read Capadty




The BAM User Interface

The main screen of BAM is shown below — in this section we will discuss how to :

e Select a device to monitor

e Select which phases to capture

e Select which phases to display on the screen

e Switch between Capture and Performance mode
e Specify a trace buffer size

e Specify how much data per I/O to capture

e Start and stop a capture

Later sections of this manual will describe how to display and analyze the data that you captured.



The Main BAM Screen

Once you launch BAM you will see the screen below. You will first need to select a device to
capture trace data from.

% BAM by SCSI Toolbox, LLC -

File Edit View Filters Help
- ™ -
PO RN

Ctr| Device | Phase Type | CDB Desc | Data| Delta| Date|

—

|>

Cap Size [ME]

|32—

Data Size

E

=

3

Performance Monitors | Individual 1/0 Information I Raw Data I Trace Peformance Analysis I 1/0 Statistics I

1/0 Per Second Transfer Rate (MB./sec) Queve Depth 1/0 Latency {uSec)

=
Ready BaMstts | MM | /J




Selecting Device(s) to monitor

Use the Device icon to select what devices you wish to monitor. Note — in Performance Mode you are
only allowed to select one device. Also, if you are planning to record the I/O session for later playback
with the SCSltoolbox 32 CDB Sequencer you will also want to select only one device.

Otherwise you may select as many devices as you wish to monitor

% BAM by SCSI Toolbox, LLC -
File Edit View Filters Help

PO - CINY]
Ctr| Device | Phaze Type, I DB Desc | Data| Delta| Date| Cap Size [MEB) —
|32—
Data Size
o thoose which devicesto iz

capture/monitor 0 |||
Sort by
Mexus

[ |

3

Performarice Monitors | Individual I/0 Information | Raw Data | Trace Performance Analysis | 1/0 Statistics |

1/0 Per Second Transfer Rate (MB/sec) Cueue Depth 1/0 Latency (uSec)

R
Ready BAMswis | NOM| /J




The Device Selection menu

The Drive Selection Menu displays all adapters and devices on your system.

Devices

™ HBA 0: Primary IDE Channel
[ HBA 0: Bus 0: Target 0: Lun 0 TSSTcorp CO/DVDW TS-HBS2ZL
™ HBA 1: Secondary IDE Channel
™ HBA 2: Primary IDE Channel
[ HBA 2: Bus 0: Target 0: Lun 0: WDC WDS000KS-00MNBO
I HBA 3: Secondary IDE Channel
™ HBA 4: Primary IDE Channel
[~ HBA 5: Secondary IDE Channel
™ HBA 6: Adaptec SCSI Card 29160 - Ultrals0 SCSI
[T HBA 6: Bus 0: Target 0: Lun 0: HITACHI DK32CJ-18MC
[T HBA 6: Bus 0: Target 1: Lun 0: SEAGATE 5T34572WC
[ HBA 6: Bus 0: Target 2: Lun 0: FUJITSU MANZ184MC
[ HBA 6: Bus 0: Target 3: Lun 0: SEAGATE ST34572WC

r LIMA Sa Flaam Ms Toemeds A | oem O MMAWTAN AT ACAAKE 7008

|

| £

Cancel

%
_ Corcel |




BAM can monitor all types of storage devices on your system — ATA, SATA, SCSI, FC, iSCSI, and SAS, The
examples below show various different types of interfaces and devices that BAM has discovered.

B
_ Cereel |

Cancel

Devices

[T HBA 0: Primary IDE Channel
[ HBA 0: Bus 0: Target 0: Lun 0: TSSTcorp CO/DVDW TS-HBS2L =

I HBA 1: Secondary IDE Channel

™ HBA 2: Primary IDE Channel
I HBA 2: Bus 0: Target 0: Lun 0: WDC WDS000KS  Here is a DVD drive

I HBA 3: Secondary IDE Channel attached to an ATA

™ HBA 4: Primary IDE Channel controller

[T HBA 5: Secondary IDE Channel

[ HBA 6: Adaptec SCSI Card 29160 - Ultrals0 SCSI
[ HBA 6: Bus 0: Target 0: Lun 0: HITACHI DK32CJ-18MC
[ HBA 6: Bus 0: Target 1: Lun 0: SEAGATE ST34572WC
[T HBA 6: Bus 0: Target 2: Lun 0: FUIITSU MANZ184MC
[T HBA 6: Bus 0: Target 3: Lun 0: SEAGATE ST34572WC

r LIMA &a Mise Ms Toroet As |oe O MAWVTAN AT ACAOKE TIOR8

| %




Devices

™ HBA 0: Primary IDE Channel
[ HBA 0: Bus 0: Target 0: Lun 0: TSSTcorp CO/DVDW TS-HG52L
[ HBA 1: Secondary IDE Channel
[T HBA 2: Primary IDE Channel
[ HBA 2: Bus 0: Target 0: Lun 0; WDC WDS000KS-00MMBO
[~ HBA 3: Secondary IDE Channel
I HBA 4: Primary IDE Channel
[~ HBA 5: Secondary IDE Channel This is a SATA drive,
[T HBA 6: Adaptec SCSI Card 29160 - Ultrals0 50 the system boot
[T HBA 6: Bus 0: Target 0: Lun 0: HITACHI D device
[T HBA 6: Bus 0: Target 1: Lun 0: SEAGATE S
[T HBA 6: Bus 0: Target 2: Lun 0: FUIITSU MAMSTSF
[ HBA 6: Bus 0: Target 3: Lun 0: SEAGATE ST34572WC

I LIMA £ Mism Ns Toemast As |Loem O MAVTAN AT ACINKE TI0CA

|

| 4

Cancel

\—I X]




Devices

Cancel

™ HBA 1: Secondary IDE Channel

™ HBA 2: Primary IDE Channel
[ HBA 2: Bus 0: Target 0: Lun 0: WDC WD3000KS-00MMNBO

I HBA 3: Secondary IDE Channel

™ HBA 4: Primary IDE Channel

I~ HBA 5: Secondary IDE Channel

I~ HBA B: Adaptec SCSI Card 29160 - Ultra160 SCSI
7 HBA 6: Bus 0: Target 0: Lun 0: HITACHI DK32C]-18MC
7 HBA 6: Bus 0: Target 1: Lun 0: SEAGATE ST3457 2WC
[ HBA 6: Bus 0: Target 2: Lun 0: FUIITSU MANZ184MC
[ HBA 6: Bus 0: Target 3: Lun 0: SEAGATE 5T34572WC
7 HBA 6: Bus 0: Target 4: Lun 0: MAXTOR ATLAS10KS 73S5CA
[ HBA 6: Bus 0: Target &: Lun 0: SCSI Backplane Device

These are 5C51 devices

\—I K

|

=

Important point — all storage device types SCSI, FC, ATA, SATA, iSCSI, SAS can be

monitored with BAM!




To select the device(s) to monitor simple click the checkbox next to the device.
X

Cancel

Devices

[

I HBA 1: Secondary IDE Channel
[T HEA 2: Primary IDE Channel

[ HBA 2: Bus O: Target 0: Lun 0: WDC WD5000K5-00MNBO
™ HBA 3: Secondary IDE Channel
I~ HBA 4: Primary IDE Channel
I~ HBA 5: Secondary IDE Channel
[T HeA &: Adaptec SCSI Card 29160 - Ukral60 SCSI

0 HBA b: Bus 0: Target 0: Lun 0: HITACHI DK32CI-18MC
HBA 6: Bus 0: Target 1: Lun 0: SEAGATE S5T34572WC

: : Target 22 Lun 0: FUJITSU MANZ184MC

§ 3: Lun 0: SEAGATE 5T34572WC
4: Lun 0: MAXTOR ATLAS10KS_735CA
&2 Lun 0: SCSI Backplane Device

Click the checkbox next to a
device to select that device

1=




The Phase Selection Menu

There are several types of phases that can be captured with BAM, from high-level phases such as CDB
and DATA-IN DATA-OUT, down to low-level driver SRB phases. A complete command nexus will consist
of at least a CDB phase, possibly a DATA IN or OUT phase, and possibly an OK phase if there is not data
phase. We recommend you select these phases as a minimum.

We also suggest always leaving the Bus Reset phase choice selected — it can be very informative to see a
bus reset occur when you are not expecting it.

Unless you are doing device driver level testing we do not recommend that you select the Spt, SRB, IRP
or NT Status phases.

2= BAM by SCSI Toolbox, LLC -
File Edit View Filters Help

& ™% -
PO~V
A
ﬂl}evioe Phase Type | CDB ata | Detta | Date Cap Size [ME] ]
|32
Data Size
. . . . |512
Click this gear icon to choose which phases

you will capture — ||

|

3

Performance Monitors | |ndividual /0 Information | Raw Data | Trace Performance Analysis | 140 Statistics |

1/0 Per Second Transfer Rate (MB/sec) Queue Depth 1/0 Latency (uSec)

Modify Phases to Capture BAMStatus | |NUM A




Typical Phase Setup for SCSI capture

Add/Remove Phases

I cdb (SCSI Command)
¥ Sense (SCSI sense data)

¥ Ok (command complete)

W Data In

- |V Data out

[T ATA (ATA task file command)
[T ATA Status

[T ATP (ATA pass through block)
[T spt (SCSI pass through block)
"' SRB (Scsi Request Block)

[T SRB Status (Scsi Request Block 5t
[T IRP (NT /O reguest packet)
I IRP Stack

[T NT Status

"2 Reset (bus reset)

Cancel

Ok |
[CEe

These phases should be selected while
capturing SC5I traffic




Typical Phase Setup for ATA capture

Add/Remove Phases

I cdb (SCSI Command)
[T Sense (SCSI sense data)

¥ Ok (command complete)

W Data In

W' Data Out

A | ATA (ATA task fle command)
[w!
™ Y
[T spt (SCSI pass through block) These phases would be selected to

I SRB (Scsi Request Block) monitor ATA Task Register type
[T SRB Status (Scsi Request Block Status traffic.

[T IRP (NT /O request packet)
I IRP Stack

‘ 7 NT Status

¥ Reset (bus reset)

Cancel

ok |
==




Typical Phase Setup for Driver test capture

Add/Remove Phases

I cdb (5CSI Command)
[T Sense (SCSI sense data)

[T 0k (cormmand complete)

[T Dataln

I Data Out

[T ATA (ATA task file command)

]9 |
==

Cancel

| dpt

Day

¥ sSpt (SCSI pass through block)
I SRB (Scsi Request Block)

¥ SRB Status (Scsi Request Block Statuf These phases are usefull to monitor during
W IRP (NT I/O request packet) device driver development and testing
v IRP Stack

v/ MNT Status

[T Reset (bus reset)

R




Display column setup

You can decide what columns you want to be displayed in the main screen, and what order they will be

displayed.

File Edit View Filters Help

p—

> o

<Y Sl

Ctr| Device | Phase Typ® | CDB Desc | Data| Detta | Date|

Performance Monitors | Individual |

10 Per Second

Add/Remove Columns

Colurmme Currently Displayed
and their order:

Cir

Device
Phaze Tupe
CDE Desc
Ciata

Drata Length
Delta

Cate

Criver

A

Cap Size [ME]

B

Data Size

Cr—
i

Other Available Colurmns:

Cancel |

Sort by
Mesus

The wrench icon lets you specify what
information will be displayed during and after
data capture.

Ready

BAM Status | |NUM A




Switch mode selection

There are two capture modes — Performance Mode does minimal screen 1/0 to insure that bus
throughput is not compromised. In this mode only one devices I/O can be captured at a time.

Capture Mode displays all I/0 in real-time as the capture progresses, and in this mode you can capture
I/0 data for many devices at a time.

7| BAM by SCSI Toolbox, LLC -

File Edit View Filkers Help
- %/
PO SN

Cir| Device | Phase Type | COB Desc | Data| Dsta | Date | 0 -

—

Switch Mode

L The switch mode icon allows choosing Capture
r

Performance Mode [only one device in thiz mode] Mode, in which all traffic is displayed as it is
captured, or Performance Mode, where there

will be less screen 1/0 during capture

tominimize any performance impact.

& Capture Mode [any number of devices)




Setting Capture Buffer Size and Data Size per /0

You may specify the overall size of the BAM capture buffer, and also the maximum number of bytes of
data.

Set the Data Size to be as large as the largest data transfer you will encounter. For working with normal
captures a setting of 32 bytes should be sufficient. | you want to capture read and write data to disk you
should set this to at least the block size of the disk — the default size is 512 bytes.

The size you set will directly influence the size of saved trace and CDB Sequencer files that you may
create.

= BAM by SCSI Toolbox, LLC -
File Edit View Filters Help

> — | G} Y

|*

Ctr| Device | Phase Type | CDB Desc | Data | Delta  Date Cap Size [ME]
32

Data Size k
i Cap Size defines the size of the data capture buffer. 512

Data Size defines the maximum amount of data

that will be captured per command ' i
Sart by
Mesus




Starting a trace capture

Now that you have set up all parameters to your liking it is time to actually capture trace data. To do this
click the green arrow icon to start the capture. Use the red stop icon to stop the capture.

%2 BAM by SCSI Toolbox, LLC -

File Edit View Filters Help
=, |~ ~ [
e = | o
e — <D INT
|
Ctr i Phaze Type | CDB Desc |Data| Data Length | Delta | Date| Driver | Cap Size [MB] il
|32
[ ata Size
512
Click on the Green Arrow icon to start a trace
capture. I I||
Sort by
Mesus
|
Nl

Stopping a trace capture

Cap Size [MB]

B

Data Size
Click on the Red Stop icon to
stop a trace capture

E




Explanation of captured data columns

The Device Column

The device address associated with this phase is displayed as ha:bus:target:lun

D D L]
File Edit View Filters Help
T~ - |
—1 -  § L '
} 0‘ - vt | N
Ll
Ctr| Device | Phase Type | CDB Desc Data Data Length,  Delta Date Driver Cap Size [MB] =
32
Tagon  sssssizssseoss wa me swsxe o
512
The Device Column displays the device Ml =
address
ha:bustarget:lun Sort by
MNexus
|

Performance Monitors | |ndividual /O Information | Raw Data | Trace Peformance .ﬂnalysisl 140 Statistics



The Phase Type Column

The type of this phase is shown here, such as CDB, SRB, OK, Data In, Data out, etc. Depend on which
phases you set for capture.

D D L]
File Edit View Filters Help
e m Ul e
PO~ XKV
all
Ctr| Device | Phase Type | CDB Desc Data Length| Delta Cap Size [MB) 1
|32
e L
512
The Phase Type column describes what phase has been Ml B
captured in this row. In this example the first row is a CDB
phase, the second row is a Data In phase which is Sort by
associated with the preceeding CDB Nexus
|
Performance Monitors | Individual 140 Information | Raw Data | Trace Peformance J\nalysisl 140 Statistics
The CDB Description column
The text name of the CDB is displayed here, based on the op code of the CDB data
D D L]
File Edit View Filters Help
[ =la v
}0“’"“9“54' .~ \| H
il
Ctr| Device | Phase Type | CDB Desc Data Data Length, Delfta Date Driver Cap Size [MB) =
|32
512
The CDB Description column interprets the op code of the _| 3
CDB - in this case op code Ox12 is an INQUIRY command
Sort by
Mesus
)

Performance Monitors | Individual 1/0 Information | Raw Data | Trace Peformance .ﬂnalysisl 140 Statistics



The Data Column

Data associated with the phase type will be displayed here. In the case of this example the first row data

is the CDB data, the second row data is Data In phase data. This data will depend on the phase type —
CDB, SRB, ATA, Data In, Data Out, etc.

File Edit View Filters Help

>~ N

=
Ctr Device | Phase Type | CDB Desc Data Data Length| Delta Date Driver Cap Size [MB] ]
|32
512
The Data Column displays the data that was captured in
each phase. In this case the first row data is the data that Sort by
makes up the CDB. In the second row the data is the actual Mesus
data in associated with the preceeding CDB
™~

Performance Monitors | Individual 10 Information | Raw Data | Trace Performance Analysis I 140 Statistics

Note that more detail is available by using the Individual I/0 Information tab, which will be explained
later.



The Data Length column

The actual number of bytes transferred in the phase is displayed here

D D L]
File Edit View Filters Help
o~ - |
= | - | 4
b 0 ‘ Q e | W ~
=
Ctr Device | Phase Type | CDB Desc Data Data Length| Delta Date Driver Cap Size [MB] ]
32
512
The Data Length column displays the actual amount 1
of data that was transferred for each phase Sort by
MNexus
]

Performance Monitors | |ndividual /O Information | Raw Data | Trace Peformance .ﬂnalysisl 140 Statistics



The Delta Time column

The time delta between this phase and the previous phase is displayed here.

D D L]
File Edit View Filters Help
o~ - |
= | - | 4
b 0 ‘ Q e | W ~
=
Ctr Device | Phase Type | CDB Desc Data Data Length| Delta Driver Cap Size [MB) =
32
512
The Delta column displays the amount of time that 1
has passed since the preceeding phase Sort by
MNexus
]

Performance Monitors | |ndividual /O Information | Raw Data | Trace Peformance .ﬂnalysisl 140 Statistics



The Date Column

A time/date stamp is displayed here

File Edit View Filters Help

- _ W
—1 — | T
PO~ RN
=
Ctr| Device | Phase Type | CDB Desc Data Length Driver Cap Size [ME) ]
|32
512
The Date Column displays a time/date stamp ﬂl =
showing when this phase occurred
Sort by
MNexus
]

Performance Monitors | |ndividual /O Information | Raw Data | Trace Peformance .ﬂnalysisl 140 Statistics



The Driver Column

The name of the Windows driver that generated this I/O is displayed here. This can be very useful to see
if the I/0 came from a source that you expected it to come from, or is the I/O and “intrusion” by another

driver such as plug and play, or a device status monitoring application.

File Edit View Filters Help

e —<

SN

Ctr| Device

il

Phaze Type | CDB Desc Data Data Length| Delta Driver Cap Size [MB] ]

32
) N e ez L s
The Driver Column shows what Windows driver
issued this I/0. In this case we can see that the =
SCSitoolbox STS driver issued this INQUIRY
command
|

Performance Monitors | Individual 1/0 Information | Raw Data | Trace Peformance .ﬂnalysisl 140 Statistics



Sort by Time or Sort by Nexus

You can choose to sort the contents of the trace data window either by time (default) or by nexus.
Sorting by nexus can be useful when tracing commands and data phases when command tag queuing

has occurred.

22 BAM by SCSI Toolbox, LLC -

File Edit View Filters Help
< || niiaaiieyl 4
b 0 ‘ ;.J i \ ‘ ‘ ‘
o~
Ctr| Device | Phase Type | CDB Desc Data Data Length| Delta Date Driver Cap Size [MB] =
|32
L T
512
The Sort By Button lets you choose to sort the display Ml =
by either time or nexus.
Sorting my Nexus is useful in analyzing traces where Sort by
commands have been queued. MNexus
L]

The Pause Display button

Clicking this button will pause scrolling of the trace data display while a trace capture is in progress.

22 BAM by 5C5I Toolbox, LLC -
File Edit View Filters Help

o —<

oJvl

Data Data Length| Delta

-
Sl

=%
“od

Phase Type | CDB Desc

Cap Size [ME]
|32

The Pause button lets you pause screen display of
data during a capture

Ctr| Device




The Lower Screen

The lower section of the main BAM screen is used for real-time performance monitoring during capture,
and for detailed post capture analysis.

File Edit View Filters Help

A i -l N4

=%

o

-] Cap Size [MB]

.

Data Size

=

4
=&
Fe
tx

|

Performance Monitors | Individual 140 Information I Raw Data I Trace Pefformance ﬂnalysisl 140 Statia‘.icsl

1/0 Per Second Transfer Rate (MB/sec) Queue Depth 1/0 Latency {uSec)

=
Ready BAM Status | |NUM A




The Performance Monitors

These speedometers show real-time performance information during a trace capture. The smaller blue
pointers will record the highest value encountered, while the longer white arrow displays an average
value.

Some things to note in this example:

e During this capture there was a maximum of 32 outstanding queued commands
e The highest (burst) data transfer rate was around 46 MB/sec, the average was 37 MB/sec
e Thel/O latency — the time between 1/0’s was fairly constant

Performance Monitors | Individual 140 Information I Raw Data I Trace Peformance Analysis I 1/0 Statistics I

1/0 Per Second Transfer Rate (MB./sec) Queve Depth 1/0 Latency {uSec)




Trace Performance Analysis

This tab displays a summary analysis of the trace capture session. Number and type of commands, bus

bandwidth utilization, etc.

Performance Monitors | Individual 1/Q Information | Raw Data  Trace Performance Analysis | 1/0 Statistics |

— Summary Statistics Graphs !
Total CDBs : 3458
W/RCDBs: 3438 R: 1728 W: 1760 - yrite
Databytes ) 223232 R: 110592 W: 112640 = Read Data Rate
Capture Time : 7.64 Sec = Other
1/0s per Sec :458.08
Bus Utilization %: 95.71 CDE Distribution
Percentage of W/R CDBs:  55.71%
Read Transfer Rate - Avg : 40.55 High: 93.43
Read Transfer Size -avg:  65536.36
Write Transfer Rate - Avg : 19.30 High: 146.63
Write Transfer Size -avg :  65536.00 - Data
1/0 Latency - Low: 2.00 = CMD
Avg: 11897 = Free
High: 596.00
Incomplete CDBs: -2 Bus Phase Mix
Maximum Queue Depth: 30

Analyze Data |

=

Ready

BaStaws | M |




General Statistics

Number and type of commands, how much data was transferred in each direction, number of 1/0’s per

second, bus bandwidth percentage, etc

Performance Monitors | Individual 1/Q Information | Raw Data  Trace Performance Analysis | 1/0 Statistics |

Summary Graphs

Total CDBs : 3458 2
W/RCDBs: 3488 R: 1728 W: 1760 - yrite II';Q"I glgl EI@
Databytes ) 223232 R: 110592 W: 112640 = Read Data Rate
Capture Time : 7.64 Sec = Other
1/0s per Sec :458.08
Bus Utilization %: 95.71 CDE Distribution
Percentage of W/R CDBs:  99.71%
Read Transfer Rate - Avg : 40.55 High: 93.43
Read Transfer Size -avg :  65536.36
Write Transfer Rate - Avg : 19.30 High: 146.63
Write Transfer Size -avg :  65536.00 - Data
1/0 Latency - Low: 2.00 = CMD

Avg: 11857 = Free

High: 596.00
Incomplete CDBs: -2 Bus Phase Mix
Maximum Queue Depth: 30

Analyze Data |

=

Ready

BaStaws | M |

Performance statistics

Data transfer rates for both directions, with average and high transfer rates. Low, Average, and High I/0

inter-command latency, maximum queue depth, and number of incomplete commands in this capture.

Performance Monitors | Individual /O Information | Raw Data  Trace Peformance Analysis | 1/0 Statistics |

140 Latency - Low: 2.00
Avg: 118597
High: 596.00

Incomplete CDBs: -2

Maxdmum GQueue Depth: 30

= \\rite
= Read
= Other,

CDE Distribution

Summary
Total CDBs : 3438
W/RCDBs: 3488 R: 1728 W: 1760
Data bytes (k) 223232 R: 110592 W:112640
Capture Time : 7.64 Sec
1/0s per Sec :458.08
Bus Utilization %: 95.71
Percentage of W/R CDBs:  99.71%
Read Transfer Rate - Avg : 40.55 High: 93.43
Read Transfer Size -avg :  65536.36
Write Transfer Rate - Avg : 19.30 High: 146.63
Wiite Transfer Size -avg :  65536.00

= Data
= CMD
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Graphs

Command type mixture, phase mixture, and read and write transfer rates are graphed

Performance Manitors | Individual 1/0 Information | Raw Data  Trace Performance Analysis | 1/0 Statistics |

Summary Statistics Graphs

Total CDBs : 3438
W/RCDBs : 3488 R: 1728 W: 1760
Data bytes (k) 223232 R: 110592 W:112640
Capture Time : 7.64 Sec

1/0s per Sec :458.08

Bus Utilization %: 9.7

Percentage of W/R CDBs:  55.71%

Read Transfer Rate - Avg : 40.55 High: 93.43
Read Transfer Size -avg :  65536.36

Write Transfer Rate - Avg : 19.30 High: 146.63
Wite Transfer Size -avg :  65536.00
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=

Ready

BAMStatus | oM [

The I/0 Statistics tab

A detailed report is collected for each device, showing number of commands, each command that was

captured and how many of them occurred, plus transfer rate statistics.

If the trace contains data from multiple drives each drive will have it's own summary — just scroll down

to see more.

Performance Monitors | Individual 140 Information | Raw Data | Trace Performance Analysis  1/0 Statistics

- Command COpCode Statistics —— Device Statistics
(12 - Inquiry court = 6 - Device 6:0:0
(25 - Read Capacity count = 2 Commands Sent = 3438
(28 - Read (10) court = 1728 Read Commands = 1728
[e2A - Write (10) court = 1760 Read Bytes Transfemed = 113246824

([xSE - Service Action In(16) count = 2 Read Average Transfer Rate = 40.55 MB/sec
Read High Transfer Rate = 93.43 MB/sec
Write Commands = 1760

Write Bytes Transferred = 115343360

Write Average Transfer Rate = 15.30 MB/sec
Write High Transfer Rate = 146.63 MB/sec
Other Commands = 10

1/0 Latency Low = 2.00 uSec

Average /0 Latency = 118.57 uSec

1/0 Latency High = 868 00 uSec

Maximum Gueue Depth = 30

Incomplete Commands =-2

|

Rescan Data |




Statistics for each device are shown — if multiple device data was captured this screen will scroll to show
the summary for each device



Individual I/0 Information Tab

This tab lets you select a command from the trace data display and see a detailed description of the
command.

Performance Moritors Individual 1/0 Information | Raw Data | Trace Performance Analysis | 1/0 Statistics |

Originator:  stsclass CDB: 2500 00 00 00 00 00 00 0O 00

Device: 6:0:0:0 Bytes Transfered: 10

Cperation Code: 25 Read Capacity

~ Ermor Information
5RB Status: 01 Sense Key: -
Target Siius: 00 Sense ASC. - 2bout the phase that s ponted to n the op section o the trace.
R Sense ASCO: - CDB, Driver, and error information is interpreted.




An example of a CHECK CONDITION

When a CHECK CONDITION occurs you will see the error data details in this tab.
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Performance Moritors ~ Individual 1/0 Information | Raw Data I Trace Peformance Analysisl 110 Statia‘.icsl
Originator:  stsclass CDB: SE 1000 00 00 00 00 00 00 00 00 00 00 00 00 00
Device: 6:0:0:0 Bytes Transfered: 16
Operation Code; SE Service Action In{16)
Emor Inf ion
SRB Status: C4 Sense Key: 05
Target Status: 02 Sense ASC: 20
Sense ASCO: 00 interpretation of the SENSE DATA

Here is an example of a command that caused a CHECK CONDITION. Mote the SRB
and Target status, the Sense Key, ASC, and ASCO raw information, along with an

Sense Data:
ILLEGAL REQUEST

INVALID COMMAND OPERATION CODE

Note that error conditions are easy to find because they are displayed in RED



The Raw Data Tab

Click on a phase in the trace data display and see the raw numerical data in this tab
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Note that the trace data displays truncates the amount of data seen —the Raw Data tab allows you to
view all phase data, in this case 128 bytes of INQUIRY data



Filters

Capture data may be filtered by Driver Name or by CDB Op Code.

In this example we will specify that we want to ignore any I/O generated by any driver identified as
“unknown”. Driver filtering is useful to filter out I/O from backup services, plug and play, etc

Filtering by Driver Name

LIACDEDTT B AR A

7| BAM by SCSI Toolbox, LLC -

File Edit View Filkers Help
> ol X<iallav]

~
;I Cap Size [ME) =
 Dirivers to not capture
Iunknowri
Add Driver
to List
Remave Driver from List ;I @

— CDBs to not capture

0000 00 00 03 02 BB 00 01 I

0010 44 4B 33 32 43 4A 2D
oozo 4L 36 41 36 31 4C 32 Add CDB to
0030 00 00 00 OO0 OO0 08 00 List

0040 00 00 00 00 00 00 00
0050 00 00 00 00 00 00 00

0060 43 6F 70 79 72 &9 &7 -
0070 39 39 20 48 69 T4 61 Remcve COB fram List

Just enter the driver name and click Add Driver to List as highlighted above



Filtering By CDB op code

Filtering CDB’s is as easy as specifying the CDB op code that you wish to ignore — in the example below
we have chosen to filter out TEST UNIT READY (op code 0x00) and INQUIRY (op code 0x12)

Filter CDBs and Drivers

Dirivers to not capture

unknown I
Cancel
1]

Add Diriver 1]
ko List

1]

I

Femove Driver from List |

CDOBz to not capture

i]
12 -
Add CDE ta
Ligt

Remowve COB from List | ‘




Searching Trace Data

Click on the Magnifying Glass icon to search through trace data.

“? BAM by SCSI Toolbox, LLC -
File Edit Yiew Fikers Help
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Enter search term, then click the Search button - click Return when done

Search for:

|| e | 8

Return I -
Performance Monitors |Indi\ﬂ'dual 170 Informationl Raw Data | Irace Penommance Analyss cs

1/0 Per Second Transfer Rate (MB/zec) 1/0 Latency {uSec)

L .

For example, to search for a SENSE data phase, enter sense in the search for: box, then click the

Magnifying Glass icon to search.

The trace data display will be positioned at the first occurrence of the search word. Click the Magnifying

Glass icon to search for the next occurrence.
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Enter search term, then click the Search button - click Return when done
Search for: -
1 Isense
Returm | ]

Performance Monitors I Individual I/0 Information | Raw Data | Trace Fenommance Arayss cs

You can search for any data — in the example below we search for the sequence of bytes “ 00 00 03 02"
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Search Trace Data

Enter search term, then click the Search button - click Retun when done =

/0 Per Second Transfer Rate (MB/sec) Retum | k

Search for: O
Performance Moritors | Individual /0 Information | Raw Data | Trace oo 000302 C\




The File Menu

[ 2 BAM by 5CSI Toolbox, LLC -
W Edit View Filters Help
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Allows you to save a trace file, open a previously saved trace file, or save the capture session to be
played back later using the SCSItoolbox32 CDB Sequencer.

Trace data will be saved with a default file extension of “.bam”, and CDB Sequencer files will be saved
with a default file extension of “.his”



