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USBee AX Data Extractor License Agreement

The following License Agreement is a legal agreement between you (either an individual or entity), the end user, and
CWAV. You have received the USBee Data Extractor Package, which consists of the USBee Data Extractor Software and
Documentation. If you do not agree to the terms of the agreement, return the unopened USBee Pod and the
accompanying items to CWAV for a full refund. Contact support@usbee.com for the return address.

By installing and using the USBee Pod and Data Extractors, you agree to be bound by the terms of this
Agreement.

Grant of License

CWAV provides Software, both in the USBee Data Extractor Package and on-line at www.usbee.com, for use with the
USBee Pod and grants you license to use this Software under the following conditions: a) You may use the USBee
Software only in conjunction with the USBee Pod, or in demonstration mode with no USBee Pod connected, b) You may
not use this Software in conjunction with any pod providing similar functionality made by other than CWAV, and c) You
may not sell, rent, transfer or lease the Software to another party.

Copyright

No part of the USBee Package (including but not limited to manuals, accompanying software or source code) may be
reproduced, stored in a retrieval system, or transcribed, in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the prior written permission of CWAV, with the sole exception of making
backup copies of the diskettes for restoration purposes. You may not reverse engineer, decompile, disassemble, merge or
alter the USBee Software or USBee Pods in any way.

Limited Warranty

The USBee Package and related contents are provided “as is” without warranty of any kind, either expressed or implied,
including but not limited to the implied warranties of merchantability and fitness for a particular purpose, with the sole
exception of manufacturing failures in the Package Manual or CD. CWAYV warrants the Data Extractor physical diskettes
to be free from defects in materials and workmanship for a period of 12 (twelve) months from the purchase date. If during
this period a defect in the above should occur, the defective item may be returned to the place of purchase for a
replacement. After this period a nominal fee will be charged for replacement parts. You may, however, return the entire
Data Extractor Package (as long as you include the associated USBee AX-Pro Pod) within 30 days from the date of
purchase for any reason for a full refund as long as the contents are in the same condition as when shipped to you. In
order to return the Data Extractor Software you must return the USBee AX-Pro Pod as well. Damaged or
incomplete USBee Packages will not be refunded.

The information in the Software and Documentation is subject to change without notice and, except for the warranty, does
not represent a commitment on the part of CWAV. CWAV cannot be held liable for any mistakes in these items and
reserves the right to make changes to the product in order to make improvements at any time.

IN NO EVENT WILL CWAV BE LIABLE TO YOU FOR DAMAGES, DIRECT, INDIRECT, INCIDENTAL OR
CONSEQUENTIAL, INCLUDING DAMAGES FOR ANY LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES, ARISING OUT OF THE USE OR INABILITY TO USE SUCH USBEE PODS,
SOFTWARE AND DOCUMENTATION, EVEN IF CWAV HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES OR FOR ANY CLAIM BY ANY OTHER PARTY. SOME STATES DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, SO THE ABOVE LIMITATION MAY
NOT APPLY TO YOU. IN NO EVENT WILL CWAV'S LIABILITY FOR DAMAGES TO YOU OR ANY OTHER PERSON
EVER EXCEED THE AMOUNT OF THE PURCHASE PRICE PAID BY YOU TO CWAV TO ACQUIRE THE USBEE AND
SOFTWARE, REGARDLESS OF THE FORM OF THE CLAIM.

Term

This license agreement is effective until terminated. You may terminate it at any time by returning the USBee Package
(together with the USBee Pod, Software and Documentation) to CWAV. It will also terminate upon conditions set forth
elsewhere in this agreement or if you fail to comply with any term or condition of this agreement. You agree that upon
such termination you will return the USBee Package, together with the USBee Pod, Software and Documentation, to
CWAV.

USBee AX-Pro Data Extractor, Version 1.0
Copyright 2006 CWAYV. All Rights Reserved
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1 Overview

The Data Extractors are an option software product for use with the USBee AX-Pro Test Pod that allows
engineers to extract the raw data from various embedded busses to store off to disk or stream to another
application. The Data Extractors will collect the raw data from Parallel, Serial, 12C, 12S, Async, USB Full
and Low Speed, SMBus, 1-Wire or CAN busses and store the data to disk or pass it to your own processing
application in real-time.

11
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Data Extractor Features

Uses the USBee AX-Pro pod to stream data from your embedded design into your PC
Captures continuous real-time bus data

Extracts the transaction data on the fly

Stores data to disk or process it in real-time

Runs indefinitely

Captures entire test sequences

Monitors embedded system data flows during normal operation

Processes or stores Megabytes, Gigabytes or Terabytes of data

Runs as a Windows Command Line executable from the Command Prompt and can be executed
from Batch files containing the desired parameters

Special Viewer to view and search through the extracted data files quickly

Lets you write your own software to further process the extracted data using the Extractor API
libraries.

Bus Types Decoded

Parallel (internal or external clocking up to 12MHz)
Serial (internal or external clocking up to 12MHz)
Async (up to 12Mbaud)

12C (SCL up to 4MHz)

SPI (SPI Clock up to 12MHz)

1-Wire (Standard 1-Wire bit rates)

12S (bit clock up to 12MHz)

usB (Low 1.5Mbps and Full Speed 12Mbps USB)
CAN (up to 12Mbps)

SM Bus (SM Clock up to 12MHz)
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1.3 Your Testing System

The typical challenge in embedded streaming bus systems is to get the data out of your embedded system
quickly and easily so that you can process it, either to capture a bug in progress or to evaluate
performance. In any case, this can be done with the USBee AX-Pro Data Extractor System.

The USBee AX-Pro pod is used to stream raw sample data from its 8 digital input lines directly into the PC.
The Data Extractor software modules then take that streaming data and extract your desired data out of
the raw stream using the extractor processing threads. Our sample command line application, as well as
any custom application you write, interfaces to the extractor through a simple Windows DLL consisting of
five function calls. These calls are used to start and extraction, stop an extraction, gather the data (and
how much data) and check for error status. Below is a figure of the system and how the pieces fit
together.

Your Custom Application or
Command Line Extractor

é usbexNNN.dI?

ExtractionBufferCount() ExtractBufferOverflow() StartExtraction() GetNextData() StopExtraction()

-
>

ExtractionBuffer(]
Extracted Data
Stream Circular

Buffer

DecodeProc
Extracting
Thread

USBee AX-Pro Software
(usbaxla.dll)

USB 2.0

Your Embedded System USBee AX-Pro

Figure 1. Data Extractor System Architecture
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1.4 System Requirements

The USBee AX-Pro Data Extractors require the following PC configuration:

i Windows® XP or Windows® 2000 operating system

i Pentium or higher processor

. One USB2.0 High Speed enabled port. It will not run on USB 1.1 Full Speed ports.
i 32MBytes of RAM

. 125MBytes of Hard disk space

It is HIGHLY recommended that the USBee AX-Pro and Data Extractors be run together on a separate PC
than the PC controlling the system under test. If your PC is also controlling the system under test you
may not be able to get the maximum sample rates needed for some of the extractors.

After installing the software as below, you can determine the maximum sample rate your system can
achieve by plugging in the USBee AX-Pro, run the Logic Analyzer Application and choosing the Setup,
Sample Rate Test menu option. The sample rate test may take up to 20 seconds. Once the sample rate
test is complete, the Sample Rate drop down box will be filled with the available sample rates for you
machine. The highest sample rate is what your PC can achieve.

To get the highest sample rates, you will want to use a Desktop PC with native USB 2.0 ports on the
motherboard. Some modern Laptops can achieve the maximum of 24Msps, but you will want to disable
all power saving features and run your laptop from the power supply, not the batteries.

1.5 System Setup

To configure a system to run these extractors you need the following:

USBee AX-Pro Software Installed (follow instructions on the CD)

USBee Data Extractors Software Installed (follow instructions on the CD)

License File (license.txt) in the working directory of the Data Extractor executables.
V File Viewer

USBee AX-Pro Pod plugged into a USB 2.0 port on your PC.

abhwWNE

1.5.1 Installing The USBee AX-Pro CD

Do not plug in the USBee AX-Pro until after you install the USBee AX-Pro CD. Place the USBee AX-Pro CD
in the drive and run the setup.exe. This will install all of the drivers and application programs in the
proper directories. Choose the default settings for all intallation screens.

1.5.2 Installing The USBee AX-Pro Data Extractor CD

Place the USBee AX-Pro Data Extractor CD in the drive and run the setup.exe. This will install all of the
drivers and application programs in the proper directories. Choose the default settings for all intallation
screens.

1.5.3 Installing your License File

The License.txt file must contain a line of text for each extractor that you want to run. These License lines
are sent to you in the order shipment as well as emailed to you in your Order Confirmation email. If you
are missing your license information, please contact us at sm To create your license
file, open the License.txt file (Start|ProgramFiles|USBee AX= |License File” and type in
the text lines exactly as shown in your license. You can also cut and paste these lines from your order
confirmation email. Then choose “File, Save” in the Notepad menu and save the file as “license.txt” in the

directory of the executables (\Program Files\USBee AX-Pro Data Extractors by default). The extractor
executables will look for this license file each time it is run.

11
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1.5.4 Installing the V File Viewer

The files that are created by the Data Extractor can be very large and require a special file viewer that can
handle enormous files quickly and easily, both in ASCII text and binary Hexadecimal formats. With the
Data Extractor comes a license for the V File Viewer which efficiently views huge data files and allows for
quick searching through your data to find the events you are looking for..

To install the V File Viewer, you can either run the v72.6
download it. To download the V File Viewer, go to htth/Aw
download the v72.exe file. This is a self-installing program that mstalls the V File Vlewer

For help on using the V File Viewer, please refer to the Help included with the viewer.

Once you run the V File Viewer for the first time, you will need to register the product using the
registration code that we provide in your order confirmation email. Go to the Help Menu, click Register
and enter the 3 text lines into the Registration Code field. The Registered User Name should be left blank.
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1.5.5 Running the Command Line Extractors

Once these components are installed correctly you can run the Extractor command prompt application
.exe files. Each of the executables requires a series of command line parameters that tell the extractor
how to process the bus data.

To run the programs, you can do one of two options:

1) Open a Windows Command Prompt Window, change directory (cd) to your
\ProgramFiles\USBeeAXProDataExtractors, and enter the command line including all desired
parameters.

or

2) Edit the batch files (goUSB.bat, gol2C.bat. etc.) to include the parameters you desire. You can
then simply click on the Start Menu items (“Run 12C Batch File etc.) or double click on the batch
files themselves in the Windows Explorer.

For all of the extractors you will need to use the USBee Pod ID on your Pod (on the back of the unit) as a
command line parameter.

1.5.6 Building Your Own Programs Using the API

You can also start to build your own processing programs using the source code for the command prompt
applications as a reference point. Each Extractor has a sample project (Visual Studio C++ 6.0) in the
\Program Files\USBee AX-Pro Data Extractors directory for you to start with.

In order for your programs to run, you must have a license.txt file in the working directory of your

application, and have installed both the USBee AX-Pro CD and the Data Extractors CD on that same
machine.

13



USBee AX-Pro Data Extractor

Users Manual CWAV

WARNING

As with all electronic equipment where you are working with live voltages, it is possible to hurt yourself or
damage equipment if not used properly. Although we have designed the USBee AX pod for normal
operating conditions, you can cause serious harm to humans and equipment by using the pod in
conditions for which it is not specified.

Specifically:

« ALWAYS connect at least one GND line to your circuits ground

*« NEVER connect the digital signal lines (O thru 7, TRG and CLK) to any voltage other than between 0 to
5 Volts

*« NEVER connect the analog signal lines (CH1 and CH2) to any voltage other than between -10 and +10
Volts

< The USBee AX actively drives Pod signals O through 7 in some applications. Make sure that these pod
test leads are either unconnected or connected to signals that are not also driving. Connecting these
signals to other active signals can cause damage to you, your circuit under test or the USBee AX test
pod, for which CWAV is not responsible.

¢ Plug in the USBee AX Pod into a powered PC BEFORE connecting the leads to your design.

14
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2 Async Data Extractor

The Async Bus Data Extractor takes the real-time streaming data from up to 8 embedded asynchronous
buses (UART), formats it and allows you to save the data to disk or process it as it arrives.

The USBee AX Streaming Data Extractors are optional software modules for use with the USBee AX-Pro
Test Pod (required) which must be purchased separately.

2.1 Async Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. 8 digital channels

. TTL Level inputs (0-5V max, Vih = 2.0V, Vil = 0.8V)

. Baud Rates from 1200 baud to 12 Mbaud *

. Data Bit Settings (5, 6, 7 or 8)

. Parity Bit Settings (Mark, Space, Odd, Even, Ignore, None)

. Time Stamps of start of bytes or packets

. Output to Text File (Hex, Decimal, Binary or ASCII)*

. Output to Screen*

. Comma, Space, or Newline Delimited files

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

2.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The Async Bus Data Extractor uses any of the 8 signal lines (O thru 7) and the GND (ground) line.
Connect any of the 8 signal lines to an Async data bus. Connect the GND line to the digital ground of your
system.

2.3 Extractor Command Line Program

The Async Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\Async”)

7) Run the executable using the following command line arguments:

15
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AsyncExtractor [-?SADHBI CGNX] [-R BaudRate] [-E DataBits] [-L Parity] [-M Signal Mask] [-Q
Nunber Of Bytes] [-T BytesPesLine] [-V Tinestanp] [-O filenane] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Input Format Flags

R - Baud Rate (9600 baud default)

E - Number of Data Bits (5,6,7,8-default)

L - Parity Type (O=none(default), 1=mark, 2=space, 3=even, 4=o0dd)

M - Which Signals to capture (1=signal0, 128=signal7, 255=all, O0=none (default))

Output Number Format Flags

A - ASCII Text Values ("1")

D - Decimal Text Values ("49™)

- Hex Text Values ("31") default

- Binary Text Values ("00110001")

- Binary Values (49)

- Comma Delimited

- Space Delimited (default)

N - Newline Delimited

X - No Delimeter

T - Force Bytes Per Line (no force default)

OO—wWwI

Timestamp

V - Timestamps (O=off, 1=each byte, 2=each channel start)
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2.3.1 Example Output Files

AsyncExtractor -O output.dex -P 3209 -C -Q 100000 -R 1000000 -E 8 -L O -M 255 -H -V 2

STHEMLETID CHI E5 Ak 01 02,03 04
2TOEATENIY CHI S8 ki 01 B2.03 04
| 2744610333 CH2 L% kA 0102, 03 04
I FTARETOINI_CHD . BE, AR, 01 B3, 03 04
FTUAAROIAA CHE . B5 AR 01_E2.0%F. 04
2745910333 _CHA ES A&k 01_D2.03 04
STATLBETIA CHE E5 A& 01 B2 03 04
< FTAT2GETAY CHA ES A4 01, B2, D3 04
10 2PAPATANS CHD DS Ld A1 6303 04
11 ITAIEIIII_CHI, BT, 4k 01 03,03 04
1 FTAITRITIICHI.ER . AR 01 B2, 03 04
ITATAEENIA_CHI_ES AR .01 _E2.03. 04
i 2TA0LBIAACHD . ES. AR QL B2.03 04
15 2PHAATEIIA CHIES AR 0102, 03 04
b 2P4AA22333 CH2 UE AR 01.BD, 03 04
1 2TAAINTIAN_ CHA BT, kR 01 B2 03 04
1N ARSI T BF, A& 01 BZ.02.04
15 2Ti4aR533 CHI_ B5. AR O1_82.0%.04
274AA02 333 CHZ ES. Ak 01 D2.03 0d.
1 2THAEEZIAA CHA . BSAA 01 BE 03 04
So 2FORLDETAN CH2 OES k01 82, D3 04
IFANILLIAA CHA 05 4k 01 B2, 03 04
4 ITNITEINI.CHZ. 6%, 4k, 01 ©3, 03 04
JTANEARIII CHI ES. AR 01 _EQ. 03 04
ZTAIGHETIA_CHZ.E5. AR.O1_B2. 0% 04
2TAIGEETIA CHI - E5. Ak 01 B2, 03 0d.
2PUIATeAAR CH . B5 . kR 01 02,03 04
DA AAL CHO DE AR 01 02, 03 04
STEIlRGRGEL CHD BS AR O1 EZ, 03 04
FTEIZTTEAG CHA. BF, Ak 01 BT 0304
2TENAGESRL CHZ ES5. Ak 01_E2.03. 04
2FEASZEEan CHA . ES A& 01 02 0% 04

i .E?El]':'lilﬁ-uﬁ"é.n VES KA A1 B3O 0% 04 :J'

LS s [e AR el (4, e [OTN]

S0I96AEIAS, | EE
IISEELAAY | AR
i 3M9LEAIIE 01
AMIETEGER, | . OF,

FPa96BEnG6. , (OF.
AIIEPEEGE. . 0. .
IEIATIRGEE. , (55, .
FPIATIEARE. | Ak,
e ety |1

15 3DA9TME&EE |}

17 IAITLESRE. . DD, ..

15, XEATEESERE. . . DL . .

18 FIpASBEEG6E._ . GE,

15 3Dd98dERRE ki

16 JMAYAEEEAE. , .

17 3IMA90REdLL, ,  OF,

1f ADIVRTESRE., O3,

1% F098ERR6RE. . . OL. ..
Ab1AeRiARE . . (E5

Lo 3EI990EnR6E. . Rk .

o2 Bpagadsee. |, L OBL,
A arLE (¥}

74 AA99MGAE. . 00
REIREGRE. . . DL

S5 IPLOOTEGGE. . BR. ...

T INLO0EESGE ., ki,

B 3in0oSddeE , D3,
ILO1DEGEE, , 02
ANEA1INALR, , O
A0l 6Re. . 0L ..
ANLN1RERRE. . E5_ .

IDLOLARGRE | Ckh. ...
i3 IBLOISEAGE DL ... k|
i mﬁﬁ
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AsyncExtractor -S -O output.dex -P 3209 -C -Q 400 -R 1000000 -E8 -L 0 -M 255 -Z -H -V 1

i # Yon Pueaiee ﬁ-nuu—h G '.hll-

ﬂﬂﬁlﬂﬂﬂﬂﬂﬂﬂl

SAOTET1RER. . AA
SA0FT01EER. - Bh. ...
Lo GA0TPL1EEs. A0, ...
- SADTIMIEAS. A0
SAnFIAiEEE. . O
90X 41k44, 30
SUnTIS1EEA kik
SIOTILIRER, BE |
1N EAOYI?IREE. A0, .
11 S90TPA1EES. . 40 .
1 S90TI9LERR. . COL . ..
SADFa0iEss. .. 20, . .
L. S9DFAA3ESE . Ak
EanTa93EE4, . 58
L90Ts0sida, . A0
SO0TA1I0ER A0
EO0TIIIREG . CT
o RIOTAIAEES. 30, ..
SANTIEAEEG. . AL ...
SADFIGIEEG . .. 65, . ..
S9D¥9R3EER, . 80, .
SA0FI73EER. 40, .
S S90F945EeA. Lo
15 ThpreadEhe o,
SI0NLIIRER , |k
SI0ELIIEER. 55
SINELNARES. | A0
SA0ELG3EAA. . d0. ...
SA0ELG3ERA. .. CO ... .
S9DELTAESE . EE‘

SY90ELA 66 ;

TappLa3Een, 5.,

S70020284& . OO0 L}
Pl S VD (06 it [ |

AsyncExtractor -S -O output.dex -P 3209 -C -Q 400 -R 1000000 -E8 -L 0 -M 255 -Z -D -V 1

[t 2o e i R L K

H-Hhhhﬂrﬂ-nﬁm'ﬂ-#

JITEERADD0,. . 170
JATEESA00E | | DBS

B JATEEAADOD 11

B 1IITERTADDE DOEd
JATRERANDE, | 1%, ...
JATEEIANO0. . DRI, ...
FITESIA000 , | 170
JITEELA00b | | FAS

L 1ATESIa008 12d

L1 1ATEYIAOOD Ihd

L7 JITGM400F, . 192, ...

L7 FITESSA00E B33 L.

{§ I3TF03S00F. 1M,

LT JarReasoDn. | DES

L. 1APFiSe00n] | 178

LT 1ATFEAO0OE, OEA

1 1TITTETAOOE, 157,

17 JITTAE00E, . D32, ..
JI7FEEE000. . 170

i FTTIG00E, . 5,

i TATRItedDE, | | Czle

r 1ATFIas000 LT

i 1ATFI1IGO0OE 1Mz

i J3TTAAGO0B. . . WdT. ...
HITFETEO00. . 1M, .ol
JITPHE00N. OIS ...
JaTRHE0E | 1

19 APFMs00E | DEd.

Il 1A7FIta00OE, ,  1%2

11 JITTHG00F, . 0E, ...
JITTIIGO0N. L7 ...,
1377346000, . C§A5 D)
JATTISAO0E | =

TR i P 0 O L |
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AsyncExtractor -S -O output.dex -P 3209 -Q 400 -R 1000000 -E 8 -L 0 -M 255 -Z -H -G -V 3

e 1 ]
b= (= s Feots pelormarehs Gogliss  [ooss
F.

3 8 s | -
| e N Y T L L
[] L11] 2 ¥

_ ATMEETHY EINHREVAY BANLERTHS LTALEATRG.

CHI Ak 55 B 4D CO 24 -

CHY Ak S5 80 4D CO 20

Ol Ak 9% M 4D CO 20

1 &k 55 M 4D CO 20

W2 Ak 55 B A0 CD 29

CH1 Ak 55 E 4D CO ZE

CEY AL 55 B1 dD CO X

CH1 AL S5 B3 4D Cd 24

M2 Al S5 B 4D 2O 2

N1 AL 56 B2 4D CO 39

CEI AL 55 9 40 cO 7P

CHE1 AL 95 B AD CO R

CH2 AL G55 B 4D CO IF

CH1 AL 55 B 4D CO 4

CHDY Ak 5SS B 4D CO 2

1 A&k 55 M 4D E0 24 18

W7 ALk GE B 4D 0 3

CE1 AL 55 B3 AD CO 29

CH? AL 55 B 4D CO X

CEY Ak 55 B 4D CO 20

CH2 AL S5 M 4D COoIE

CH1 Ak 5% M 4b0 C0 2

OEZ AL 55 B3 4D CO P

1 A&k 55 8 40 O

CH2 AL 65 B AD CO 2B

CHI AL 65 B 4D Cd 24

CH» Al 55 M 4D Cd 6

CHY Ai S5 8A 4D 0 2o

CE? AL 5% B 40 CO 30

CE1 AL 56 9 AD £0 F

CEZ AL 55 B dD CO 2§

CHI AR 55 B 4D CO ZE

CE) Ak G5 BI &0 'CO X b i
s 1w R AFn e b Gl bl s [TRULTV D

2.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

2.4.1 DLL filename:

usbexAsync. dl | in \ Wndows\ Syst enB82

2.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (voi d)
Returns:

0 — No data to read yet

other — number of bytes available to read

GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong | ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:
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0 — No data to read yet
1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction(unsigned | ong PodNunber, unsigned | ong BaudRate,
unsigned int DataBits, unsigned int Parity, unsigned char Channels, unsigned char
MSFi rst, unsigned char StopBits)

PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
BaudRate:

Baud rate of the async channels. All channels are decoded at the same rate.
Data Bits:

Number of Data bits (5, 6, 7 or 8)
Parity:

0 = No parity bit

1 = Mark Parity

2 = Space Parity

3 = Even Parity

4 = Odd Parity
MSFirst:

0 = Least Significant Bit first

1 = Most Significant Bit first
Channels:

Bit mask for which channels to decode (1 = signal 0, 128 = signal 7)
StopBits:

2 = 1 Stop Bit time

3 = 1.5 Stop Bit times

4 = 2 Stop Bit times
Returns:

1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT i nt CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API Extract Buf fer Overfl ow voi d);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow
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2.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.
The Async Bus Extractor uses the following format for the data in this buffer:

Byte O0: Timestamp LSByte (in nanoseconds since start)
Byte 1: Timestamp
Byte 2: Timestamp
Byte 3: Timestamp
Byte 4: Timestamp
Byte 5: Timestamp
Byte 6: Timestamp
Byte 7: Timestamp MSByte
Byte 8: Record Type (bit 1 = 1 means character data is valid)
Byte 9: Channel number (O thru 7)
Byte 10: Character
Byte 11: Errors (Bit O = Parity Error, Bit 1 = Framing (Stop) error)
Byte 12: Control Signal States (all 8 signal bits except async channels)
Byte 13: reserved
Byte 14: reserved
Byte 15: reserved
(repeat) ...

2.4.4 Example Source Code

] Rk Kk ko ko kK ko kR KR K Kk R R Kk K R KR K K R KR K K

/1 USBee AX-Pro Data Extractor
/'l Async Bus Extractor Exanple Program
/'l Copyright 2006, CWAV All Rights Reserved.

R

#i ncl ude "stdaf x. h"
#include "stdio. h"
#i ncl ude "conio. h"
#i ncl ude "wi ndows. h"
#include <fcntl. h>
#include <io.h>
#include <stdlib. h>
#incl ude <stdio. h>

#define MMJOR REV 1
#define M NOR_REV 0

[ ] R R Kk ko ko ko ko R Kk K Kk R R K Kk K R KR K R KR K K

/1 Declare the Extractor DLL APl routines

R e

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl | i nport)

CWAV_I MPORT int CWAV_API StartExtraction(unsigned | ong PodNunber, unsigned | ong BaudRate, unsigned int DataBits,
unsigned int Parity, unsigned char Channels, unsigned char MSFirst, unsigned char StopBits);

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_I MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_| MPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (void);

R R

I/ Define the working buffer

[ ] Rk R R Kk ko ko ko ko R KR K Kk R R K Kk K R KR K K R KR K Kk

#def i ne WORKI NG BUFFER_SI ZE ~ (65536*8)
unsi gned char tenpbuffer[ WORKI NG_BUFFER_SI ZE] ;

// Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O _CQut put Fi | enane[ 256] = {0};

unsi gned char S_Screen = FALSE;

unsi gned char Y_LeastSignificantBitFirst = TRUE
unsi gned char Z Mst SignificantBitFirst = FALSE;
unsi gned char A_ASCl | Text Val ues = FALSE;

unsi gned char D_Deci mal Text Val ues = FALSE;

unsi gned char H_HexText Val ues = TRUE;
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unsi gned char B_Bi naryText Val ues = FALSE;
unsi gned char | _BinaryVal ues = FALSE;
unsi gned char C_CommuDel inited = FALSE;
unsi gned char G SpaceDelinted = TRUE
unsi gned char N_New i neDel i mited = FALSE;
unsi gned char X_NoDel i neter = FALSE;

unsi gned | ong T_ForceBytesPerLine = 0;
unsi gned | ong M Si gnal Mask = OxFFFFFFFF;
unsi gned | ong Q Nunber O Bytes = 0;

unsi gned | ong R _BaudRate = 9600;

unsigned long E DataBits = 8;

unsigned long L_Parity = 0;

unsi gned |l ong V_Ti nmestanps = 0;

unsigned long F_StopBits = 2;

typedef struct {

__int64 TineStanp; // 64-bit time stanp at the start of this character or control signal change

unsi gned char RecordType; /Il If the Character value is valid (1=Character is good, O=Character is don't
care)

unsi gned char Signal; /1 What channel this was sent on (0-7)

unsi gned char Character; /1l Actual character data

unsi gned char Errors; /'l Decodng error values (framng error, parity error)

unsi gned char Control; /1 Control signal states starting here

} AsyncEvent;
AsyncEvent *AEvent;
voi d Di spl ayHel p(voi d)

fprintf(stdout,"\nAsyncExtractor [-?SADHBI CGNXYZ] [-R BaudRate] [-E DataBits] [-L Parity] [-M Signal Mask] [-Q
Nunber Of Bytes] [-V Tinestanp] [-O filenane] -P PodlD\n");

fprintf(stdout,"\n ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n CQutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");

fprintf(stdout,"\n Wen to Quit Flags\n");
fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");
fprintf(stdout,"\n Input Format Flags\n");

fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

- Baud Rate (9600 baud default)\n");

Nunber of Data Bits (5,6,7,8-default)\n");

Parity Type (O=none(default), 1=nark, 2=space, 3=even, 4=odd)\n");

Wi ch Signals to capture (1=signal 0, 128=signal 7, 255=all, O=none (default))\n");
LSBit first (default)\n");

- MBBit first\n");

Nunber of Stop Bits (2=1 (default), 3=1.5, 4=2)\n");

TMN<Zrrmxo

fprintf(stdout,"\n Qutput Nunber Format Flags\n");

fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

- ASCI| Text Values (\"1\")\n");

Deci mal Text Values (\"49\")\n");

- Hex Text Values (\"31\") default\n");
Bi nary Text Values (\"00110001\")\n");
- Binary Values (49)\n");

Comma Delimted\n");

- Space Delinmited (default)\n");

- Newline Delinmted\n");

- No Delineter\n");

XZOO~“WIOo>

fprintf(stdout,"\n Tinmestanp and Channel Labels\n");

fprintf(stdout," V - Tinestanps and Labels (0=Both of f(default), 1=Ti me each byte, 2=Ti ne and Label s, 3=Label s
Only)\n");
}
void Error(char *err)
{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n",err);
exit(2);
}

R R

/1 Parse all of the command |ine options

] Rk Kk ko ko ko ko R KR K Kk K R K Kk K R KR K R kR K K

voi d ParseConmandLi ne(int argc, char *argv[])

{
BOOL cont;
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int

for(i=1; i < argc;

if((argv[i][0]
{

cont
for(j

i
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

++i)

= TRUE,

=1;argv[i][j] && cont;++j)

") I (argv[i][0] =="/"))

swi tch(toupper(argv[i][j]))

{

case

case

case

case

case

case

case

case

case

case

case

case

‘P

P_PodlI D = (WORD) strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

‘O

strcpy((char*)O Qutput Fil enane, argv[++i]);
cont = FALSE;

br eak;

'

Di spl ayHel p();

exit(0);

br eak;

'S

S_Screen = TRUE;

br eak;

Y

Y_LeastSignificantBitFirst = TRUE
Z Most SignificantBitFirst = FALSE;
br eak;

VA

Z _Most SignificantBitFirst = TRUE;
Y_Least SignificantBitFirst = FALSE;
br eak;

A

A_ASCl | Text Val ues = TRUE;

H HexText Val ues = FALSE;

br eak;

‘D

D Deci nal Text Val ues = TRUE;

H HexText Val ues = FALSE;

br eak;

"H

H HexText Val ues = TRUE;

br eak;

‘B

B_Bi naryText Val ues = TRUE;

H HexText Val ues = FALSE;

br eak;

B

| _Bi naryVal ues = TRUE;

H HexText Val ues = FALSE;

br eak;
C_CommaDel i m ted
G _SpaceDel inited
br eak;

TRUE;
FALSE;

case 'G

case

case

case

case

case

case

case

case

case

G _SpaceDel imted = TRUE
br eak;

"N

N_New i neDel imted = TRUE
G _SpaceDel imted = FALSE;
br eak;

X

X_NoDel i meter = TRUE;

G SpaceDel imited = FALSE;
br eak;

USBee AX-Pro Data Extractor
Users Manual

/Il Cont flag permits nultiple commands in a single argv (like -AR)

QNLmberd Bytes = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
g

E DataBits = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
M

M_Si gnal Mask = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
=

F_StopBits = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
Vo

V_Ti nestanps = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
R

R_BéudRat e = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
L
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L_Parity = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'W:
Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'b':
Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
defaul t:
Di spl ayHel p();
fprintf(stdout,"\nCommand |ine switch % not recognized\n", toupper(argv[il[j]));
Error("Invalid Command Line Switch");
exit(0);

/1 Now check to see if they make sense
if (P_Podl D == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

[ ] KRR Kk ko ko ok ko R KR K Kk K R K K R KR K K R Kk K K

// Main Entry Point. The programstarts here.

//****************************************************
int main(int argc, char* argv[])

int RetVal ue;

unsigned | ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");
printf("Async Bus Extractor Version %l. %\ n", MAJOR_REV, M NOR _REV);

// Parse out the command |ine options
Par seCommandLi ne( argc, argv );

[ REF R R KR KRR KKK KRR KKK KKK KK H R H R KR H KR H K

/1 Open up a file to store extracted data into
//****************************************************

FI LE *fout;
if (O QutputFilenanme[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenane, "wbh");
el se
fout = fopen((char*)O QutputFilename, "wW');
}

[ ] R Kk ko ko ok ko R KR K Kk R R Kk K R KR K R KR K Kk

/1 Start the USBee AX Pod extracting the data we want

//****************************************************
printf("BaudRat e=% DataBits=%l Parity=% StopBits=%\n", R BaudRate, E DataBits, L_Parity, F_StopBits/2.0);

Ret Val ue = StartExtraction(P_Podl D, R BaudRate, E DataBits, L_Parity, M Signal Mask, Z_MstSignificantBitFirst,
F_StopBits);

if (RetValue == 0)

{
printf("Startup failed. Is the USBee AX-Pro connected and is the PodNunmber correct?\n");
printf("Press any key to continue...");

getch();
return(0);

R R

/1 Loop and do sonmething with the collected data
//****************************************************

char A dSignal = 99;
i nt KeepLooping = TRUE;
whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{
if (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop
St opExtraction(); /1 Stop the stream ng of data fromthe USBee
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signal s

R R e

If there is data that has come in

] R R R R kKR R KRR KKK K kKK R KR KKK K
int timeout = 0;

while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

[ ] R R Kk ko kK ko R KR K K R R K Kk K R KR K R Kk Kk

I/ Get the data into our |ocal working buffer

[ ] KRR Rk ko ko ko ko R R K Kk K R Kk K R KR K R KR K K

Get Next Dat a( tenpbuffer, length );
if (I_BinaryVal ues) /1 Just wite out the binary data to a file
total bytes += | ength;

if (O QutputFilenanme[0])
fwite(tempbuffer, length, 1, fout); /Il Wite it to afile

if (Q_Nunber Of Bytes)

if (QNunberOrBytes <= | ength)

got o Done; // Done with that nany bytes
}
Q Nunber Of Bytes -= | ength;
}
el se /Il 1t's a text output so format it

/1 Now figure out what to send to the output
for (unsigned long x = 0; x < length; x += sizeof (AsyncEvent))

AEvent = (AsyncEvent *)&tenpbuffer[x];

if (AEvent->RecordType != 1) // This type of record records the edge changes of the other

{

conti nue; /1 Since we only print out the characters

int Channel = AEvent->Signal;

[ HEE R KR KR KK KKK KKK KKK AR KA F A I KKK KR I AR KK H KA

/1 Print the Tinestanps and Channel Labels (if requested)

] R R Rk KR R KR R kKRR K kKR K KR K KK K K K K
if ((V_Timestanps == 1) || ((V_Tinestanps >= 2) && (A dSignal != AEvent->Signal)))
if (V_Tinestanps == 1) /1 Print just the tinestanp

if (C_ConmmDelinited)
sprintf(outputstr,”\n% 64d,", AEvent - >Ti neSt anp) ;

if (G SpaceDelinited)
sprintf(outputstr,”\n% 64d ", AEvent - >Ti neSt anp) ;

/1 Now send it out to the screen or file
if (S_Screen)
fputs(outputstr, stdout);

if (O CQutputFilenane[0])
fputs(outputstr, fout);

outputstr[0] = O;

}
else if (V_Tinmestanps == 2) /1 Print timestanp and channel nunber
{
if (C_CommuDelimited)
sprintf(outputstr,”\n% 64d, CHYd, ", AEvent - >Ti neSt anp, AEvent - >Si gnal ) ;
if (G_SpaceDelinted)
sprintf(outputstr,”\n% 64d CHYd ", AEvent - >Ti neSt anp, AEvent - >Si gnal ) ;
/1 Now send it out to the screen or file
if (S_Screen)
fputs(out putstr, stdout);
if (O QutputFilenanme[0])
fputs(outputstr, fout);
outputstr[0] = O;
}
else if (V_Tinestanps == 3) /1 Print just the channel nunber
{

if (C_CommaDelimnited)
sprintf(outputstr,"\nCHx, ", AEvent - >Si gnal ) ;

if (G SpaceDelinited)
sprintf(outputstr,"\nCHx ", AEvent ->Signal ) ;
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}

if (S_Screen)
fputs(outputstr, stdout);

if (O QutputFilenanme[0])
fputs(outputstr, fout);

outputstr[0] = O;
}

A dSi gnal = AEvent->Signal ;

] R KRk K kR Kk K KR K K KKK KK KKK KKK KR KK KKK KKK KK KKK KKK K KAk

// Print out the actual Async Channel Data

[ RE R KR K kR KR KR KK KKK KKK KKK KKK KKK KKK A KA KKK KA KA KA

if (V_Tinestanps == 1) // Print the "Tinestanp every byte" format

{

for (int ' y =0; y < 8;y++)
if (Channel ==y) I/ Print a value here
Qut put Val ue = AEvent - >Character;

/1 Now convert the value into the output text
if (A_ASCI I Text Val ues)

{ outputstr[0] = (unsigned char) Qut put Val ue;
outputstr[1] = 0;

i}f (D_Deci mal Text Val ues)

{ sprintf(outputstr,"%3d", Qut put Val ue);

i}f (B_Bi naryText Val ues)

{ int count;
count = 8;

unsigned int mask = 1 << (count - 1);
for (int z = 0; z < count; z++)

{
if (QutputValue & mask)
outputstr[z] ="'1";
el se
outputstr[z] ="'0";
mask /= 2;
}

outputstr[z] = 0;

}
if (H_HexText Val ues)

sprintf(outputstr,"9%92X", QutputVal ue);
}

total byt es++;

if (Q_Nunber Of Bytes)
if (--Q Nunber O Bytes == 0)

{
got o Done; // Done with that nany bytes
}
}
/1 Now add delineters
if (C_CommuaDelinited)

strcat (outputstr, ",");

if (G SpaceDelinited)
strcat (outputstr, " ");

if (N_New ineDelinmnted)

strcat (outputstr, "\n");
/1 Now send it out to the screen or file
if (S_Screen)

fputs(outputstr, stdout);

if (O QutputFilenanme[0])
fputs(outputstr, fout);

outputstr[0] = O;

else // Print the "each line is a single channel" format

{

Qut put Val ue = AEvent - >Character;

/1 Now convert the value into the output text

WAV
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your

your

data

data

if (A_ASCII| Text Val ues)

{ out putstr[0] = (unsigned char) Cut put Val ue;
outputstr[1] = O;

i}f (D_Deci mal Text Val ues)

{ sprintf(outputstr,"9%3d", Qut put Val ue) ;

i}f (B_Bi nar yText Val ues)

t int count;
count = 8;

unsigned int mask = 1 << (count - 1);
for (int z = 0; z < count; z++)

if (QutputValue & mask)

outputstr[z] ="'1";
el se

outputstr[z] ='0";
mask /= 2;

}

outputstr[z] = O;

}
if (H_HexText Val ues)
{

sprintf(outputstr,"%2X", QutputVal ue);

t ot al byt es++;

if (Q NunmberOf Bytes)
if (--Q_NunberOfBytes == 0)
{

}

/1 Now add delineters
if (C_CommuDelimited)
strcat (outputstr, ",");

goto Done; /1 Done with that many bytes

if (G_SpaceDelimnted)
strcat (outputstr, " ");

if (N_Newl ineDelinmnited)

strcat (outputstr, "\n");
/1 Now send it out to the screen or file
if (S_Screen)

fputs(out putstr, stdout);

if (O QutputFilenanme[0])
fputs(outputstr, fout);

outputstr[0] = O;

}

if (tineout++ > 10 ) break; // Let up once in a while to let the OS process

}

if (!S_Screen)
printf("\rProcessed % output values.", total bytes);

R R

/1 Check to see if we have fallen behind too far
//****************************************************

int y = ExtractBufferOverflow();
if (y ==1)
printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
rate or change to output binary files.\n");
got o Done;
}
else if (y == 2)
{
printf("\nRaw Sanpl e Buffer Overflow \nYour data is streanming too fast for your output settings.\nLower

rate or change to output binary files.\n");
got o Done;
}

[ *rEE R R R AR R AR KRR AR KRR AR AR KRR KRR KRR AR KRR AR AR KRR AR AR AR
/Il Gve the OGS a little tine to do sonething el se
//****************************************************

Sl eep(15);
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’ if (!S_Screen)

printf("\rProcessed %l output values.", total bytes);

[ ] Rk Rk ko ko ko ko R KR K Kk K R Kk K R KR K K R KR K Kk

/1 Close the file

] Rk R R Kk ko ko ok ko R KR K Kk R R Kk K R KR K K R KR K K

if (O QutputFilenanme[0])
fclose(fout);

R R

/1 Stop the extraction process

] KR Rk ko ko ko ko R Kk K Kk K R Kk K R KR K R Kk K Kk

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return 0;
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3 Parallel Bus Data Extractor

The Parallel Bus Data Extractor takes the real-time streaming data from an embedded 8-bit parallel bus,
formats it and allows you to save the data to disk or process it as it arrives.

3.1 Parallel Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. 8 digital channels

. TTL Level inputs (0O-5V max, Vih = 2.0V, Vil = 0.8V)

. Synchronous or Asynchronous Clocking

. Synchronous (external) clock O to 16MB/s*

. Asynchronous (internal) clock 1MB/s to 24MB/s*

. Input in 1, 2 or 4 byte serial words

. Little or Big Endian

. Output to Binary File*

. Output to Text File (Hex, Decimal, Binary or ASCII)*

. Output to Screen*

. Comma, Space, or Newline Delimited files

. Output Value Filtering

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

3.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The Parallel Bus Data Extractor uses the 8 signal lines (O thru 7), the GND (ground) line and optionally the
CLK and TRG lines (for external timing). The signal O is represented in the bit O of each sampled byte.
Connect the GND line to the digital ground of your system.

3.3 Extractor Command Line Program

The Parallel Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\Parallel”)

7) Run the executable using the following command line arguments:
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Basi cExtract or [-?SADHBI CGNX124YZ] [-E clock node] [-Q NunberOf Bytes] [-T BytesPesLine]
[-R Sanpl eRate] [-M Signal Mask] [-L FilterValue] [-V FilterMask] [-O filenane] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Input Number Format Flags
- One Byte per value (default)
- Two Bytes per value
- Four Bytes per value

- Least significant byte first
- Most significant byte first

N<ANR

Output Number Format Flags

A - ASCII Text Values ("1")

D - Decimal Text Values ("49")

H - Hex Text Values ("31") default

B - Binary Text Values ("00110001")

| - Binary Values (49)

C - Comma Delimited

- Space Delimited (default)

N - Newline Delimited

X - No Delimeter

T - Force Bytes Per Line (no force default)

®

Filter Values

M - Which Signals to capture (1=signal0,255=all(default))
L - Filter Mask (0O=no filter,255=filter on all signals)
V - Filter Value (O=store when 0's,255=store when 1's)

Clocking Modes

E - Clocking mode (2=internal (default),
4=CLK rising, 5-CLK falling,
6-CLK rising AND TRG high, 7-CLK falling AND TRG high
8-CLK rising AND TRG low, 9-CLK falling AND TRG low
R - Internal CLK Sample Rate (1Msps default)

. 247 = 24MHz

. 167 = 16MHz

. 127 = 12MHz

. 87 = 8MHz

. 67 = 6MHz

. 47 = 4MHz

. 37 = 3MHz

. 27 = 2MHz

. 17 = 1MHz (default)
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3.3.1 Example Output
Basi cExtractor -O output.dex -P 3209 -1 -R 27 -T 8 -Q 2000000 - |

1 1 i 1 !
fo000000n EF FF EFF PF FF EF FF FF FF w-;--;--;-wwgrw????
ponoooio FF BF FF FF FF EF FF FF EF FF FF FF EF FF FF FF R T T T L]
nnonoozn  FF FE EF FF FF EF FF FF FF FF FF FF EF FF FF FF irpiF i
gooooail  FF FF EFF FF FF EF FF FF FF FF FF FF EF FF FF FF e b e
pooo0osd FF FF EF FF FF FF FF FF EF FF FF FF FF FF FF FF VTRV
poooonsn  FF FE BEF FF FF EE FF FF FE EF FF FF E® FF FF FE FrrYRRYIIAAnnIEYY
gooooasd  FF FF EF FF FF EF FF FF FF FF FF FF EF FF FF FF vy????vﬂrm:.r???
gooooarl  FF FF EF FF FF FF FF FF FF FF FF FF EF FF FF FF TFFTe vV VP RreT
nooooosn FF FF FF FF FF EF FF FF FF FF FF FF EF FF FF FF FrERRTYTI e Py
gooooosn  FF FE EF FF FE ER FF FF EE EF FF FF EF FF FF FFE ek R R
gooooosd  FF FF FF FF FF FF FF FF FF FF FF FF EF FF FF FF kb R
go0000EDl  FF FF EF FF FF FF FF FF EF FF FF FF FF FF FF FF VTR 5
poooonocn  FF FE EF FF FE ERE FF FF FE EF FF FF ER FF FF FE PP RYInANFE Y
goooood  FF FF EF FF FF EF FF FF FF FF FF FF EF FF FF FF B b
fooood=El  FF FF EF FF FF FF FF FF FF FF FF FF EF FF FF FF TFFFe vV VR reT
noooooFn FF FF FF FF FF EF FF FF FF FF FF FF EF FF FF FF yrERRTYTIITE Ry
gonooolan  FF FE EF FF FF EF FF FF EE EF FF FF EF FF FF FF i.ri.ri.ri.rs.‘:.‘fﬂivi.ri.ri.ri.riry
gooooill  FF FF FF FF FF EF FF FF FF FF FF FF FF FF FF FF Ty Trreey
pooool:n  FF FF FF FF FF FF FF FF FF FF FF FF EF FF FF FF LR R L
poooolin  FF FE EFT FF FFE ERE FF FF EE ET FF FEF E® FF FF FE PR RYTInAner DY
gpooooilsl FF FF EF FF FF EF FF FF FF FF FF FF FF FF FF FF TR YRR RS
foooo1sl  FF FF FF FF FF EF FF FF FF FF FF FF EF FF FF FF I oy
fLires 10 22 e File Sioe: 1,94 MB (126,976 bnes) [07)1772006 19:59] 5

Basi cExtractor -O output.dex -P 3209 -1 -R 27 -T 8 -Q 2000000 -C

¥ - C:\Program Files'USBee AX-Pro Daks - |EI|1|
File Edit Wiew Favorites UserCommands — Gridlines
Tools  Help.

=< NE EE N EE R R

‘123456?89|123456?89|123456?89|12
o ff ff L ff ff ff ff ff ff il

DO D U L
2
o
=
o
=
o
n
o
s
o
=
o
=
=3
=
-

260 fEEEEEEE £ Ef Ef £f =
EESr iy iiis ii'is
|Lines 1 to 26 0% [File Size: 6.2 MB (250,000 lines)
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unsi gned | ong | ength);

Huhl -J.J'.E-'I-HH {256, 544 reconds in File) [DIJ'J.J'.I'EEIH H]IDIi lj'l:l'.k.l. of 3

Ext ract i onBuf f er Count (voi d)

o

CGet Next Dat a(unsi gned char *buffer,

CWAV_API

ma e wa W e e W W e e w e e el e e
BN il e e e
EO st vl sl sl el el sl el e el sl el e sl el e

pointer to where you want the extracted data to be placed

in \ Wndows\ Syst enB82

other — number of bytes available to read

number of bytes you want to read from the extraction DLL
1 — Data was copied into the buffer

0 — No data to read yet
0 — No data to read yet

gned | ong

Returns:
buffer:
length:
Returns:

JLines L ko 16

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so

far and are available to read using GetNextData.

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are

the details of this DLL interface and the routines that are available for your use.
GetNextData — Copies the extracted data from the extractor into your working buffer

3.4.2 DLL Exported Functions and parameters

3.4 Extractor API
3.4.1 DLL filename:
CWAV_EXPORT char CWAV_API

CWAV_EXPORT unsi

usbexBasi c. dl |
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StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction( unsigned int Sanpl eRate, unsigned |ong
PodNunber, unsigned int C ockMode);

SampleRate:

17 = 1Msps
27 = 2Msps
37 = 3Msps
47 = 4Msps
67 = 6Msps
87 = 8Msps
127 = 12Msps
167 = 16Msps
247 = 24Msps
PodNumber:
Pod ID on the back of the USBee AX-Pro Test Pod
ClockMode:

2 = Internal Timing as in SampleRate parameter

4 — External Timing — sample on rising edge of CLK

5 — External Timing — sample on falling edge of CLK

6 — External Timing — sample on rising edge of CLK and TRG high
7 — External Timing — sample on falling edge of CLK and TRG high
8 — External Timing — sample on rising edge of CLK and TRG low
9 — External Timing — sample on falling edge of CLK and TRG low

Returns:

1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API Extract Buf ferOverfl ow void);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow
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3.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The Parallel Bus Extractor uses the following format for the data in this buffer:

Byte 0: Byte O of the sampled data
Byte 1: Byte 1 of the sampled data
Byte 2: Byte 2 of the sampled data
Byte 3: Byte 3 of the sampled data

Byte N: Byte N of the sampled data

3.4.4 Example Source Code

[ ] KRR Kk ko ko ko ko R KR K Kk R R Kk K R KR K R KR K K

/1 USBee AX-Pro Data Extractor
/1 Parallel Bus Extractor Exanple Program
/'l Copyright 2006, CWAV All Rights Reserved.

] KRR Kk ko ko ko R Kk K Kk K R K Kk K R KR K R KR K Kk

#i ncl ude "stdaf x. h"
#include "stdio. h"
#i ncl ude "conio. h"
#i ncl ude "wi ndows. h"
#include <fcntl. h>
#i ncl ude <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

R R

/1 Declare the Extractor DLL APl routines

R e

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl | i nport)

CWAV_I MPORT int CWAV_API StartExtraction( unsigned int SanpleRate, unsigned | ong PodNunber, unsigned int C ockMde );

CWAV_| MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);
CWAV_I MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_| MPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (void);

[ ] R R Kk ko ko ko ko kR Kk K Kk K R K K R KR K K R Kk K K

I/ Define the working buffer

[ ] Rk Rk ko kK ko R KR K Kk K R Kk K R KR K K R Kk Kk

#def i ne WORKI NG BUFFER_SI ZE  (65536*8)
unsi gned char tenpbuffer [ WORKI NG_BUFFER_SI ZE] ;

// Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O _CQut put Fi | enane[ 256] = {0};
unsi gned char S_Screen = FALSE;

unsi gned char _1_BytePerVal ue = TRUE;

unsi gned char _2_Byt ePer Val ue FALSE;
unsi gned char _4_Byt ePer Val ue FALSE;
unsi gned char Y_Least SignificantByteFirst = FALSE;
unsi gned char Z_Mbst Si gnificantByteFirst = TRUE;
unsi gned char A_ASCl | Text Val ues = FALSE;
unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char B_Bi naryText Val ues = FALSE;
unsi gned char | _BinaryVal ues = FALSE;

unsi gned char C_CommaDel i mited = FALSE;
unsi gned char G SpaceDelinited = TRUE
unsi gned char N_New i neDel i mited = FALSE;
unsi gned char X NoDel i neter = FALSE;

unsi gned | ong T_ForceBytesPerLine = 0;
unsi gned | ong M Si gnal Mask = OxFFFFFFFF;
unsigned long L_FilterMask = 0;

unsigned long V_FilterValue = 0;

unsi gned char E_External O ockMdde = 2;
unsi gned char R _Sanpl eRate = 17;

unsi gned | ong Q Nunber Of Bytes = 0;

/1 Not used yet J,K QU W
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voi d Di spl ayHel p(voi d)
{

fprintf(stdout, "\ nBasicExtractor [-?SADHBI CGNX124YZ]
Signal Mask] [-L FilterValue] [-V FilterMask] [-O fil enanme]

[ - Q Nunber Of Byt es]
-P Podl D\n\n");

USBee AX-Pro Data Extractor
Users Manual

[-T BytesPesLine] [-R SanpleRate] [-M

CLK falling AND TRG hi gh\n");

fprintf(stdout," ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n CQutput Location Flags\n");
fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");
fprintf(stdout,"\n Wen to Quit Flags\n");
fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");
fprintf(stdout,"\n Input Number Format Flags\n");
fprintf(stdout," 1 - One Byte per value (default)\n");
fprintf(stdout," 2 - Two Bytes per value\n");
fprintf(stdout," 4 - Four Bytes per value\n");
fprintf(stdout," Y - Least significant byte first\n");
fprintf(stdout," Z - Most significant byte first\n");
fprintf(stdout,"\n CQutput Nunber Format Flags\n");
fprintf(stdout," A - ASCI| Text Values (\"1\")\n");
fprintf(stdout," D - Decimal Text Values (\"49\")\n");
fprintf(stdout," H - Hex Text Values (\"31\") default\n");
fprintf(stdout," B - Binary Text Values (\"00110001\")\n");
fprintf(stdout," I - Binary Values (49)\n");
fprintf(stdout," C - Comma Delimited\n");
fprintf(stdout," G - Space Delimted (default)\n");
fprintf(stdout," N - Newine Delimted\n");
fprintf(stdout," X - No Delineter\n");
fprintf(stdout," T - Force Bytes Per Line (no force default)\n");
fprintf(stdout,"\n Filter Values\n");
fprintf(stdout," M - Wich Signals to capture (1=signal 0, 255=al | (default))\n");
fprintf(stdout," L - Filter Mask (O=no filter,255=filter on all signals)\n");
fprintf(stdout," V - Filter Value (O=store when 0's, 255=store when 1's)\n");
fprintf(stdout,"\n d ocking Mdes\n");
fprintf(stdout," E - docking node (2=internal (default),\n");
fprintf(stdout," 4=CLK rising,5-CLK falling,\n");
fprintf(stdout," 6- CLK rising AND TRG hi gh, 7-
fprintf(stdout," 8-CLK rising AND TRG | ow, 9-CLK falling AND TRG | owA n");
fprintf(stdout," R - Internal CLK Sanple Rate (1Msps default)\n");
exit(0);
}
void Error(char *err)
{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n",err);
exit(2);
}

[ ] KR Kk ko ko kK ko kR KR K Kk K R Kk K R KR K R Kk K K

I/ Parse all of the command |ine options
[ *rEEEE R R KRR KRR KRR AR KRR AR AR AR KRR KRR KRR KRR R AR KRR AR AR R
voi d ParseCommandLi ne(int argc, char *argv[])
{
BOOL cont;
int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

for(i=1; i < argc; ++i)
i{f((aFQV[i][O] =="'-") || (argv[i][0] =="/"))
cont = TRUE;
for(j=1;argv[i][j] && cont;++j)
switch(toupper(argv[i][j]))
{

case 'P':
P_Podl D = (WORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;

case 'O:
strcpy((char*)O Qutput Fil enane, argv[++i]);
cont = FALSE;
br eak;

case '?':
Di spl ayHel p();
br eak;

case 'S':
S_Screen = TRUE;
br eak;

case '1':
_1_BytePerVal ue = TRUE;
br eak;

/Il Cont flag permits nultiple commands in a single argv (like -AR)
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case '2':

_2_BytePerVal ue = TRUE;
_1_BytePerVal ue = FALSE;
br eak;

case '4':
_4_BytePerVal ue = TRUE;
_1 BytePerVal ue = FALSE;
br eak;

case 'Y':

Y_Least Si gni ficantByteFirst = TRUE;
Z_Mbst Signi ficant ByteFirst = FALSE;
br eak;
case 'Z':
Z_Most Signi ficantByteFirst = TRUE;
Y_Least Signi ficantByteFirst = FALSE;
br eak;
case 'A':
A_ASCl | Text Val ues = TRUE;
H HexText Val ues = FALSE;
br eak;
case 'D:
D _Deci mal Text Val ues = TRUE;
H HexText Val ues = FALSE;
br eak;
case 'H:
H HexText Val ues = TRUE;
br eak;
case 'B':
B_Bi naryText Val ues = TRUE;
H HexText Val ues = FALSE;
br eak;
case 'I|':
| _Bi naryVal ues = TRUE;
H HexText Val ues = FALSE;
br eak;
case 'C:
C_CommaDel i mi t ed
G_SpaceDel im ted
br eak;
case 'G:
G _SpaceDel inmted = TRUE
br eak;
case 'N:
N_New i neDelimted = TRUE
G SpaceDel imited = FALSE;
br eak;
case 'X':
X_NoDel i neter = TRUE;
G _SpaceDel imited = FALSE;
br eak;
case 'T':
T_ForceBytesPerLine = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
Q Nunber Of Bytes = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'M:
M Si gnal Mask = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'L':
L_FilterMask = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'V :
V_FilterValue = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'E':
E_External Cl ockMbde = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'R :
R Sanpl eRate = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'W:
Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'b':
Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
defaul t:
Di spl ayHel p();
Error("Invalid Command Line Switch");

TRUE;
FALSE;

case

/'l Now check to see if they make sense
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if (P_Podl D == 0)
{
Di spl ayHel p();
Error("No Pod Nunber Specified");
}
unsi gned | ong StartTine;

void StartTiner()
{

StartTime = GetTi ckCount ();
}

voi d StopTiner ()
{

printf(" \nTinme Delta = %\ n", Get Ti ckCount () - StartTine);

R R

// Main Entry Point. The programstarts here.

[ ] KR K ko kR ko ko R Kk K Kk K R Kk K R KR K K R KR K Kk

int main(int argc, char* argv[])

int RetVal ue;

unsi gned | ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");

USBee AX-Pro Data Extractor
Users Manual

printf("Parallel Bus Extractor Version %l. %\ n", MAJOR REV, M NOR _REV);

/1 Parse out the command |ine options
Par seCommendLi ne( argc, argv );

[ ] R R Kk ko ko ko ko kR kR K Kk R R Kk K R KR K R Kk K Kk

/1 Open up a file to store extracted data into

[ ] KRRk ko ko ko ko kR R K Kk R R K K R KR K R KR K Kk

FILE *fout;
if (O QutputFilenanme[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenane, "wbh");
el se
fout = fopen((char*)O QutputFilenane, "W');
}

R

I/ Start the USBee AX Pod extracting the data we want

[ ] KRR Kk ko ko ko ko R KR K Kk K R K K R KR K R KR K Kk

Ret Val ue = StartExtraction( R _Sanpl eRate, P_Podl D, E External C ockMde );

if (RetValue == 0)
{

printf("Startup failed. |s the USBee AX-Pro connected and is the PodNumber correct?\n");

printf("Press any key to continue...");
getch();
return(0);

printf("Processing and Saving Data to Disk.\n");
//****************************************************

/1 Loop and do something with the collected data
//****************************************************

int KeepLooping = TRUE;

whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{

it (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop

St opExtraction(); // Stop the streamng of data fromthe USBee

}

[ ] Rk Rk ko ko ko ko R KR K Kk R R Kk K R KR K R Kk K Kk

/1 1f there is data that has cone in

[ *rEEEE R R AR KRR KRR R KRR KRR KRR AR KRR KRR KRR KRR KRR KRR AR AR A
int tinmeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

[ ] R R Kk ko ko ko ko R KR K Kk R R Kk K R KR K R Kk K Kk
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/1 Get the data into our |ocal working buffer
//****************************************************
StartTimer();
Get Next Dat a( tenpbuffer, length );
if (I_BinaryVal ues) /1 Just wite out the binary data to a file
{

total bytes += | ength;

if (O CQutputFilenane[0])
fwite(tempbuffer, length, 1, fout); /Il Wite it to afile

if (Q NunberOf Bytes)

if (QNunberOrBytes <= | ength)

{
got o Done; // Done with that nany bytes
}
Q Nunber Of Bytes -= | ength;
}

}

el se /Il 1t's a text output so format it all pretty-like

{

/1 Now figure out what to send to the output
for (unsigned long x = 0; x < length;)

Il First get the value to print out
if (_1_BytePerValue)
{
Qut put Val ue = tenpbuffer[x];
X++;

}
if (_2_BytePerVal ue)

if (Y_LeastSignificantByteFirst)

Qut put Val ue = (tenpbuffer[x+1] << 8) + tenpbuffer[x+0];
el se

Qut put Val ue = (tenpbuffer[x+0] << 8) + tenpbuffer[x+1];
X += 2;

}
if (_4_BytePerVal ue)

if (Y_LeastSignificantByteFirst)
Qut put Val ue = (tenpbuffer[x+3] << 24) +
(tenpbuffer[x+2] << 16) +
(tenpbuffer[x+1] << 8) +
t enpbuf f er [ x+0] ;
el se
Qut put Val ue = (tenpbuffer[x+0] << 24) +
(tenpbuffer[x+1] << 16) +
(tenpbuffer[x+2] << 8) +
tenpbuf f er [ x+3] ;

X += 4;

}

/1 Performthe Masking
Qut put Val ue & M Si gnal Mask;

/1 Performthe filtering
if ((QutputValue & L_FilterMask) != V_FilterVal ue)
conti nue; /1 Not for use to save so nove on.

/1 Now convert the value into the output text
if (A_ASCI | Text Val ues)
{

out put str[0]

(unsi gned char) Qut put Val ue;
out putstr[1] ;

0;

if (D_Deci mal Text Val ues)

ul t oa( Qut put Val ue, out put str, 10);
/'l sprintf(outputstr,"%l", Cut put Val ue);

}
i f (B_Bi naryText Val ues)
int count;

if (_1_BytePerValue)
count = 8;

if (_2_BytePerVal ue)
count = 16;

if (_4_BytePerVal ue)
count = 32;

unsigned int mask = 1 << (count - 1);
for (int z = 0; z < count; z++)

if (QutputValue & mask)
outputstr[z] ="'1";
el se
outputstr[z] ="'0";
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your

your

data

data

mask /= 2;

}
}
if (H_HexText Val ues)

if (_1_BytePerValue)
ul t oa( Qut put Val ue, outputstr, 16);
//sprintf(outputstr,"9%92X", QutputVal ue);
if (_2_BytePerVal ue)
ul t oa( Qut put Val ue, outputstr, 16);
//sprintf(outputstr,"9%4X", QutputVal ue);
if (_4_BytePerVal ue)
ul t oa( Qut put Val ue, outputstr, 16);
//sprintf(outputstr,"%8X", QutputValue);

}
/1 Now add any delinmeters to the end of the value
if (C_CommuDelimited)

strcat (outputstr, ",");

if (G_SpaceDelimted)
strcat (outputstr, " ");

if (N_New ineDelinited)
strcat (outputstr, "\n");

if (T_ForceBytesPerLine)
{
if (++ByteCounter >= T_ForceBytesPerLine)

Byt eCounter = O;
strcat (outputstr, "\n");

}

if (S_Screen)
fputs(outputstr, stdout);

if (O CQutputFilenane[0])
fputs(outputstr, fout);

total byt es++;

if (Q NunmberOf Bytes)
if (--Q Nunber O Bytes == 0)
{

}

got o Done; // Done with that nany bytes

}
/1 StopTiner();

if (timeout++ > 10 ) break; // Let up once in a while to let the OS process

}

if (!S_Screen)
printf("\rProcessed % output values.", total bytes);

R e

/1 Check to see if we have fallen behind too far

] KRR Rk ko ko ko ko R Kk K Kk K R Kk K R KR K K R KR K K

int y = ExtractBufferOverflow();
if (y ==1)
{
printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
rate or change to output binary files.\n");
goto Done;
}
elseif (y == 2)
{
printf("\nRaw Sanpl e Buffer Overflow. \nYour data is streaming too fast for your output settings.\nLower

rate or change to output binary files.\n");
goto Done;
}

R R

/Il Gve the OGS a little tine to do sonething el se
//****************************************************

Sl eep(15);

’ if (!S_Screen)

printf("\rProcessed % output values.", total bytes);

R R

/Il Close the file

] KR Rk ko ko ko ko R KR K Kk K R Kk K R KR K R Kk K Kk
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if (O QutputFilenanme[0])
fclose(fout);

R

// Stop the extraction process

[ ] Rk Rk ko ko ko ko R KR K Kk K R Kk R R KR K R KR K Kk

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return 0;
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4 Serial Bus Data Extractor

The Serial Bus Data Extractor takes the real-time streaming data from up to 8 serial data lines, formats it
and allows you to save the data to disk or process it as it arrives.

4.1 Serial Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. 8 digital channels

. TTL Level inputs (0O-5V max, Vih = 2.0V, Vil = 0.8V)

. Synchronous or Asynchronous Clocking

. Synchronous (external) clock O to 16MB/s*

. Asynchronous (internal) clock 1MB/s to 24MB/s*

. Input in 1, 2 or 4 byte serial words

. Little or Big Endian

. Output to Binary File*

. Output to Text File (Hex, Decimal, Binary or ASCII)*

. Output to Screen*

. Comma, Space, or Newline Delimited files

. Output Value Filtering

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

4.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The Serial Bus Data Extractor uses any of the 8 signal lines (O thru 7), the GND (ground) line and
optionally the CLK and TRG lines (for external timing). Connect the GND line to the digital ground of your
system.

4.3 Extractor Command Line Program

The Serial Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\Serial”)

7) Run the executable using the following command line arguments:
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Serial Extractor [-?SADHBI CGNX124YZ] [-Q Nunmber O'Bytes] [-T BytesPesLine] [-R Sanpl eRat €]
[-E d ocki ngvbde] [-M Signal Mask] [-J Channel Align] [-L Signal Level] [-V AlignnentVal ue]
[-Ofilenane] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Input Number Format Flags
- One Byte per value (default)
- Two Bytes per value
- Four Bytes per value

- Least significant bit first
- Most significant bit first

N<ANR

Output Number Format Flags

A - ASCII Text Values ("1")

D - Decimal Text Values ("49")

- Hex Text Values ("31") default

- Binary Text Values ("00110001")

- Binary Values (49)

- Comma Delimited

- Space Delimited (default)

N - Newline Delimited

X - No Delimeter

T - Force Bytes Per Line (no force default)

OO—wWwI

Filter Values
M - Which Signals to capture (1=signal0,255=all(default))
Bit O Alignment

V - Align on Value
L - Align on Signal Level (O=low,1=high)
J - Which signal to use for alignment (1=signal0,128=signal7)

Clocking Modes

E - Clocking mode (2=internal (default),
4=CLK rising, 5-CLK falling,
6-CLK rising AND TRG high, 7-CLK falling AND TRG high
8-CLK rising AND TRG low, 9-CLK falling AND TRG low
R - Internal CLK Sample Rate (1Msps default)

. 247 = 24MHz
. 167 = 16MHz
. 127 = 12MHz
. 87 = 8MHz
. 67 = 6MHz
. 47 = 4MHz
. 37 = 3MHz
. 27 = 2MHz
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. 17 = 1MHz (default)

4.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

4.4.1 DLL filename:

usbexSerial .dll in \Wndows\ Syst en82

4.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read

GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned long | ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet
1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction( unsigned int Sanpl eRate, unsigned |ong
PodNunber, unsigned int C ockMdde, unsigned |ong AlignVal ue, unsigned char Signal Level,
unsi gned char Al i gnChannel, unsigned char BytePerVal ue);

SampleRate:
17 = 1Msps
27 = 2Msps
37 = 3Msps
47 = 4Msps
67 = 6Msps
87 = 8Msps
127 = 12Msps
167 = 16Msps
247 = 24Msps
PodNumber:
Pod ID on the back of the USBee AX-Pro Test Pod
ClockMode:

2 = Internal Timing as in SampleRate parameter

4 — External Timing — sample on rising edge of CLK

5 — External Timing — sample on falling edge of CLK

6 — External Timing — sample on rising edge of CLK and TRG high
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7 — External Timing — sample on falling edge of CLK and TRG high

8 — External Timing — sample on rising edge of CLK and TRG low

9 — External Timing — sample on falling edge of CLK and TRG low
AlignValue:

Value which the extractor syncs with to define bit O alignment.
SignalLevel:

Level, O or 1, which the extractor syncs with to define bit O aligment
AlignChannel:

Which signal the extractor uses for alignment, either via value or signal
BytesPerValue:

1, 2, or 4. Used for Value alignment size.

Returns:
1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API Extract Buf fer Overfl ow voi d);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow

4.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The Serial Bus Extractor uses the following format for the data in this buffer:

Byte O: Channel 0, first byte extracted
Byte 1: Channel 1, first byte extracted
Byte 2: Channel 2, first byte extracted
Byte 3: Channel 3, first byte extracted
Byte 4: Channel 4, first byte extracted
Byte 5: Channel 5, first byte extracted
Byte 6: Channel 6, first byte extracted
Byte 7: Channel 7, first byte extracted
Byte 8: Channel 0, second byte extracted
Byte 9: Channel 1, second byte extracted

Byte N: Channel (N mod 8), byte (N/8)+1 extracted
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4.4.4 Example Source Code

[ ] R Kk ko ko kK ko R Kk K Kk K R Kk K R KR K R KR K K

/1 USBee AX-Pro Data Extractor
/1l Serial Bus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

[ ] KRR Kk ko ko kK ko R Kk K Kk R R K Kk K R KR K R Kk K K

#include "stdafx. h"
#include "stdio. h"
#i ncl ude "conio. h"
#incl ude "wi ndows. h"
#i nclude <fcntl. h>
#include <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

R R

/1 Declare the Extractor DLL APl routines

] KRR Rk ko ko ok ko R KR K Kk R R Kk K R KR K R KR K K

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl |inport)

CWAV_I MPORT int CWAV_API StartExtraction( unsigned int Sanpl eRate,
unsi gned | ong AlignVal ue,

USBee AX-Pro Data Extractor
Users Manual

unsi gned | ong PodNunber, unsigned int C ockMde,

unsi gned char Signal Level, unsigned char AlignChannel, unsigned char

Byt ePer Val ue) ;

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_| MPORT int CWAV_API StopExtraction( void );
CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);
CWAV_I MPORT unsi gned | ong CWAV_API Extracti onBuffer Count (void);

R R

/1 Define the working buffer

R R R

#defi ne WORKI NG BUFFER SI ZE  (65536*8)
unsi gned char tenpbuff er [ WORKI NG_BUFFER_SI ZE] ;

/1 Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O Cutput Fi |l ename[ 256] = {0};
unsi gned char S_Screen = FALSE;

unsi gned char BytePerValue = 1;

unsi gned char Y_Least SignificantByteFirst = FALSE;
unsi gned char Z_Mbst Si gnificantByteFirst = TRUE
unsi gned char A_ASCl | Text Val ues = FALSE;
unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char B_Bi naryText Val ues = FALSE;
unsi gned char | _BinaryVal ues = FALSE;

unsi gned char C_CommaDel i mited = FALSE;
unsi gned char G SpaceDelinited = TRUE;
unsi gned char N_New i neDel i mited = FALSE;
unsi gned char X_NoDel i meter = FALSE;

unsi gned | ong T_ForceBytesPerLine = 0;
unsi gned | ong M Si gnal Mask = OxFFFFFFFF;
unsi gned char L_Signal Level = 0;

unsi gned long V_AlignValue = 0;

unsi gned char E_External O ockMdde = 2;
unsi gned char J_Channel Align = 0;

unsi gned char R _Sanpl eRate = 17;

unsi gned | ong Q Nunber O Bytes = 0;

voi d Di spl ayHel p(voi d)
{

fprintf(stdout,"\nSerial Extractor [-?SADHBI CGNX124YZ] [-Q Nunber OfBytes] [-T BytesPesLine] [-R SanpleRate] [-E
Cl ocki ngvbde] [-M Signal Mask] [-J Channel Align] [-L Signal Level] [-V AlignnentValue] [-O filenane] -P PodlDin\n");

fprintf(stdout," ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n CQutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");

fprintf(stdout,"\n Wen to Quit Flags\n");

fprintf(stdout," Q - Nunber of output values (default = until

fprintf(stdout,"\n Input Nunmber Fornmat Flags\n");
fprintf(stdout," 1 - One Byte per value (default)\n");
fprintf(stdout," 2 - Two Bytes per value\n");
fprintf(stdout," 4 - Four Bytes per value\n");
fprintf(stdout," Y - Least significant byte first\n");
fprintf(stdout," Z - Most significant byte first\n");

fprintf(stdout,"\n CQutput Nunber Format Flags\n");

keypress)\n");
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fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

“=XZO@OTWIOo>

fprintf(stdout,"\n Filt

fprintf(stdout," M - Wich Signals to capture (1=signal 0, 255=al | (default))\n");

fprintf(stdout,"\n Coc
fprintf(stdout," E -
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout," R -

fprintf(stdout,"\n Bit

ASCI| Text Values (\"1\")\n");

Deci mal Text Values (\"49\")\n");

Hex Text Values (\"31\") default\n");
Bi nary Text Values (\"00110001\")\n");
Bi nary Values (49)\n");

Comma Delimited\n");

Space Delimted (default)\n");

Newl i ne Delinmited\n");

No Delinmeter\n");

Force Bytes Per Line (no force default)\n");

er Values\n");

ki ng Mbdes\n");
Cl ocking node (2=internal (default),\n");

4=CLK rising,5-CLK falling,\n");

6-CLK rising AND TRG high, 7-CLK falling AND TRG high\n");

8-CLK rising AND TRG | ow, 9-CLK falling AND TRG | owAn");
Internal CLK Sanple Rate (1Msps default)\n");

Zero Alignment Setting\n");
Align on Value\n");
Align on Signal Level (0=Low, 1=High)\n");

Align on Wich Channel (1=Ch 0, 128=Ch 7)\n");

)

fprintf(stdout," AV
fprintf(stdout," L -
fprintf(stdout," J -
exit(0);

}

void Error(char *err)

{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n", err
exit(2);

}

] R KRk Kk kK Kk K Kk K K KKK KK KK

/1 Parse all of the command |
//***************************

voi d ParseCommandLi ne(int arg
{
BOOL cont;
int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

for(i=1; i < argc; ++i)
if((argv[i][0] =="
{

cont = TRUE;
for(j=1;argv[i
switch(to

{

case
case

case
case
case
case
case

case
case
case
case

case
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c, char *argv[])

-') I (argv[i][o] =="/"))

WAV

1[j] && cont; ++j) // Cont flag permits nultiple conmands in a single argv (like -AR)

upper (argv[i][j]))

P

P_Podl D = (WORD) strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

‘O

strcpy((char*)O Qutput Fil enanme, argv[++i]);
cont = FALSE;

br eak;

e

Di spl ayHel p();

br eak;

'S

S_Screen = TRUE;

br eak;

1

Byt ePer Val ue
br eak;

t2':

Byt ePer Val ue = 2;

br eak;

‘4

Byt ePer Val ue = 4;

br eak;

Y

Y_Least Signi ficantByteFirst = TRUE;
Z_Most Signi ficantByteFirst = FALSE;
br eak;

VA

Z_Most SignificantByteFirst = TRUE;
Y_Least Si gni ficant ByteFirst = FALSE;
br eak;

A

A_ASCl | Text Val ues = TRUE;

H HexText Val ues = FALSE;

br eak;

‘D

D Deci nal Text Val ues = TRUE;

H HexText Val ues = FALSE;

br eak;

"H

1l
L
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USBee

H HexText Val ues = TRUE;
br eak;

case 'B':
B_Bi naryText Val ues = TRUE;
H HexText Val ues = FALSE;
br eak;

case 'I|':
| _Bi naryVal ues = TRUE;
H HexText Val ues = FALSE;
br eak;

case 'C:
C_CommaDel i mited = TRUE;
G SpaceDel imited = FALSE;
br eak;

case 'G:
G _SpaceDel imted = TRUE
br eak;

case 'N:
N_New i neDel imted = TRUE
G SpaceDel imited = FALSE;
br eak;

case 'X':

X_NoDel i neter = TRUE;

FALSE;

= (DWORD)strtol (argv[++i], NULL, 0);

DWORD) strtol (argv[++i], NULL, 0);

(DWORD) strtol (argv[++i], NULL, 0);

L_Si gnal Level = (BYTE)strtol (argv[++i], NULL, 0);

G SpaceDelinited =
br eak;

case 'T':
T_For ceByt esPer Li ne
cont = FALSE;
br eak;

case 'Q:
Q Nunber O Bytes = (
cont = FALSE;
br eak;

case 'M:
M Si gnal Mask =
cont = FALSE;
br eak;

case 'L':
cont = FALSE;
br eak;

case 'V :
V_Alignval ue =
cont = FALSE;
br eak;

case 'E':
E_Ext er nal C ockMbde
cont = FALSE;
br eak;

case 'J':
J_Channel Align =
cont = FALSE;
br eak;

case 'R :
R _Sampl eRate =
cont = FALSE;
br eak;

case 'W:
Wor dExanpl e =
cont = FALSE;
br eak;

case 'b':
Byt eExanpl e =
cont = FALSE;
br eak;

defaul t:

Di spl ayHel p();

(DWORD) strtol (argv[++i], NULL, 0);

= (DWORD)strtol (argv[++i], NULL, 0);

(BYTE)strtol (argv[++i], NULL, 0);

(BYTE)strtol (argv[++i], NULL, 0);

(DWORD) strtol (argv[++i], NULL, 0);

(BYTE)strtol (argv[++i], NULL, 0);

Error("Invalid Command Line Switch");

/1 Now check to see if they make sense
if (P_PodlD == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

}
unsi gned | ong StartTi ne;

void StartTiner()

{
StartTime = GetTi ckCount ();
}
voi d StopTiner ()
{

printf(" \nTime Delta = %\ n", Get Ti ckCount ()

- StartTine);

AX-Pro

Data Extractor
Users Manual
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}

R R

/1 Main Entry Point. The programstarts here.

R R e

int main(int argc, char* argv[])

{
int RetVal ue;
unsigned |long total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");
printf("Serial Bus Extractor Version %l. %\ n", MAJOR REV, M NOR REV);

/1 Parse out the command |ine options
Par seCommandLi ne( argc, argv );
//****************************************************

/1 Open up a file to store extracted data into

[ ] KRR K ko ko ok ko R Kk K Kk K R Kk K R KR K R Kk K Kk

FILE *fout;
if (O CQutputFilenane[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenanme, "wh");
el se
fout = fopen((char*)O QutputFilenane, "W');
}
//****************************************************

/] Start the USBee AX Pod extracting the data we want

] KR Rk ko ko ok ko kR KR K Kk K R K K R Kk K R Kk K K

Ret Val ue = StartExtraction( R _Sanpl eRate, P_Podl D, E_External Cl ockMbde, V_AlignValue, L_Signal Level,
J_Channel Al'i gn, BytePerVal ue);

if (RetValue == 0)

printf("Startup failed. |s the USBee AX-Pro connected and is the PodNumber correct?\n");
printf("Press any key to continue...");
getch();
return(0);
}

printf("Processing and Saving Data to Disk.\n");

//****************************************************
/1 Loop and do something with the collected data

[ ] R R Rk ko ko ko ko R KR K Kk K R Kk K R KR K R KR K K

i nt KeepLooping = TRUE;

printf("BytePerValue = %, M Signal Mask = %\ n", Byt ePer Val ue, M Si gnal Mask);

whi | e( KeepLoopi ng) // Do this forever until we tell it to stop by pressing a key
{

if (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop
St opExtraction(); /1 Stop the stream ng of data fromthe USBee
}

[ ] R R Rk ko ko ko R R K Kk R R Kk K R KR K R KR K Kk

/1 1f there is data that has cone in

[ ] KRR Rk ko kK ok ko kR KR K Kk R R Kk K R KR K R Kk K Kk

int timeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

[ ] KRR Rk ko ko ko ko R kR K Kk R R Kk K R Kk K R KR K Kk

I/ Get the data into our |ocal working buffer
//****************************************************

StartTiner();

Get Next Dat a( tenpbuffer, length );

if (I_BinaryVal ues) /1 Just wite out the binary data to a file

total bytes += | ength;

if (O QutputFilenanme[0])
fwite(tenpbuffer, length, 1, fout); /Il Wite it to a file

if (Q_Nunber Of Bytes)
if (QNunberOrBytes <= | ength)
{

goto Done; /1 Done with that many bytes
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Q Nunber Of Bytes -= | ength;

el se /Il 1t's a text output so format it all pretty-like

/1 Now figure out what to send to the output
for (unsigned long x = 0; x < length; x+=(8 * BytePerVal ue)) //Do nultiple of 8 values at
a tine becuase each one is a data line

sprintf(outputstr, "\n%8X: ", x);
fputs(outputstr, fout);

//First, check which |lines we want
for (unsigned char y = 0; y < 8; y++)
{

sprintf(outputstr, "9%02X ", tenpbuffer[x+y]);
fputs(outputstr, fout);

if (MSignal Mask & (2%y)) /'l Check mask val ue
{

Il First get the value to print out
if (BytePerValue ==

Qut put Val ue = tenmpbuffer[x + y];
i}f (Byt ePer Val ue == 2)
{ if (Y_LeastSignificantByteFirst)
Qut put Val ue = (tenpbuffer[x+8+y] << 8) + tenpbuffer[x+0+y];
ol se Qut put Val ue = (tenpbuffer[x+0+y] << 8) + tenpbuffer[x+8+y];

}
if (BytePerValue == 4)

if (Y_LeastSignificantByteFirst)
Qut put Val ue = (tenpbuffer[x+32+y] << 24) +
(tenpbuf fer[ x+16+y] << 16) +
(tenpbuffer[ x+8+y] << 8) +
t enpbuf f er [ x+0+y] ;
el se
Qut put Val ue = (tenpbuffer[x+0+y] << 24) +
(tenpbuf fer[x+8+y] << 16) +
(tenpbuf fer[ x+16+y] << 8) +
t enpbuf f er [ x+32+y] ;

}

/1 Now convert the value into the output text
if (A_ASCI | Text Val ues)
{

out putstr[0]

(unsi gned char) Qut put Val ue;
out putstr[1] ;

0;

}
if (D_Deci mal Text Val ues)

ul t oa( Qut put Val ue, out put str, 10);
/1 sprintf(outputstr,"%l", Cutput Val ue);

if (B_BinaryText Val ues)
int count;

if (BytePerValue == 1)
count = 8;

if (BytePerValue == 2)
count = 16;

if (BytePerValue == 4)
count = 32;

unsigned int mask = 1 << (count - 1);
for (int z = 0; z < count; z++)

if (QutputValue & mask)

outputstr[z] ="'1";
el se

outputstr[z] ='0";
mask /= 2;

}
}
i f (H_HexText Val ues)

if (BytePerValue == 1)
ul t oa( Qut put Val ue, outputstr, 16);
//sprintf(outputstr,"9%92X", QutputValue);
if (BytePerValue == 2)
ul t oa( Qut put Val ue, outputstr, 16);
//sprintf(outputstr,"9%4X", QutputVal ue);
if (BytePerValue == 4)
ul t oa( Qut put Val ue, outputstr, 16);
//sprintf(outputstr,"%8X", QutputValue);
}

/1 Now add any delinmeters to the end of the value
if (C_ConmmaDelinited)
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strcat (outputstr, ",");

if (G _SpaceDelinited)
strcat (outputstr, " ");

if (N_Newl ineDelinmnited)
strcat (outputstr, "\n");

if (T_ForceBytesPerLine)

{
if (++ByteCounter >= T_ForceBytesPerLine)
{
Byt eCounter = 0;
strcat (outputstr, "\n");
}
}
if (S_Screen)

fputs(out putstr, stdout);

if (O QutputFilenanme[0])
fputs(outputstr, fout);

tot al byt es++;

if (Q Nunmber Of Bytes)
if (--Q_NunberOfBytes == 0)
{

}

goto Done; /1 Done with that many bytes

}
/1 StopTimer();

if (tineout++ > 10 ) break; // Let up once in a while to let the OS process

}

if (!S_Screen)
printf("\rProcessed %l output values.", total bytes);

[ ] KRR Rk ko ko ko kR KR Kk K R K K R KR K R KR K Kk

/1 Check to see if we have fallen behind too far
//****************************************************

int y = ExtractBufferQOverflow();

if (y ==1)

WAV

printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower

your data rate or change to output binary files.\n");
goto Done;

}
else if (y == 2)

printf("\nRaw Sanpl e Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower

your data rate or change to output binary files.\n");
got o Done;
}

[ ] KRR Kk ko ko ok ko R KR K Kk K R Kk K R Kk K R KR K Kk

// Gve the CSa little tine to do sonething el se

[ ] KRR Rk ko ko ko ko R KR K Kk K R Kk K R KR K R Kk K Kk

Sl eep(15);

it (1S_Screen)
printf("\rProcessed %l output values.", total bytes);

[ ] KRR Rk ko ko ko ko kR KR Kk R R Kk K R KR K R KR K Kk

/1 Close the file

R R

if (O QutputFilenanme[0])
fclose(fout);
//****************************************************

// Stop the extraction process

[ ] Rk Rk ko ko ko ko R Kk K Kk K R Kk K R KR K R KR K K

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return 0;
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5 12C Data Extractor

The 12C Bus Data Extractor takes the real-time streaming data from the 12C bus, formats it and allows you
to save the data to disk or process it as it arrives.

5.1 12C Data Extractor Specifications

. Continuous Real-Time Data Streaming

«  Monitors one 1°C Bus

. TTL Level inputs (O-5V max, Vih = 2.0V, Vil = 0.8V)

. Time Stamp for each packet

. Output to Text File*

. Output to Screen*

. Comma or Space Delimited files

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

5.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The 12C Bus Data Extractor connects to the SDA and SCL lines of the I°C bus. Use one signal as the SDA
data line and one signal as the SCL clock line. Also connect the GND line to the digital ground of your
system. Connect these signals to the 1°C bus using the test clips provided.

5.3 Extractor Command Line Program

The 1°C Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\12C”)

7) Run the executable using the following command line arguments:
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| 2CExtractor [-7?SDH CGAB] [-Q NunberOfBytes] [-V Tinmestamp] [-O
filenane] [-M SDA] [-N SCL] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Input Format Flags

M - SDA signal Mask (1-Ch0, 128=Ch7, ChO default)
N - SCL signal Mask (1-Ch0, 128=Ch7, Ch1 default)

Output Format Flags

A - All Packet Fields are output (default)
B — Only Data Bytes are output

D - Decimal Text Values (*49™)

H - Hex Text Values ("31") default

| - Binary Values (49)

C - Comma Delimited

G - Space Delimited (default)

Timestamps

V - Timestamps (0O=off, 1=each packet start)

5.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

5.4.1 DLL filename:
usbexl 2C. dl'l in \Wndows\ Syst enB2

5.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuffer Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read
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GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned
[ ong | ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction(unsigned | ong PodNumber,
unsi gned char All, unsigned char Deci mal, unsigned char Hex, unsigned
char Binary, unsigned char Comma, unsigned char Space, unsigned char
Ti mest anps, unsi gned | ong SDAMask, unsigned | ong SCLMask)

PodNumber:
Pod ID on the back of the USBee AX-Pro Test Pod

All:
0 — Only the data payload bytes are returned
1 — All 12C packet fields are returned
Decimal:
1 — Decimal Values (text) are output for the data bytes

Hex:

1 — Hex Values (text) are output for the data bytes
Binary:

1 — All data is in binary form, not text
Comma:

1 — Commas are placed between each field/data byte
Space:

1 — Spaces are placed between each field/data byte
Timestamp:

1 — Print Timestamps at the start of each packet
SDAMask:

The mask for the channel to use for SDA
(1 = Cho0, 128 = Ch7)

SCLMask:
The mask for the channel to use for SCL
(1 = Cho0, 128 = Ch7)

Returns:
1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API ExtractBufferQverfl owvoid);
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Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow

5.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The 12C Bus Extractor DLL sends the extracted data through the *buffer in the requested form based on
the parameters in the StartExtraction call. For example, if Binary is set to a 0, then the *buffer will
receive the binary bytes that make up the data stream. If Hex is set to a 1, the *buffer will contain a text
string which is the data of the 12C traffic in Hex text form, separated by any specified delimiters.

| 2CExtractor -O output.dex -P 3209 -Q 5000 -H-C-M2 -N1-VO

Froaram Fikes IEles 00-Pro Dats Detractors’ gutput.deq ‘Iuﬂ
Biln Edt Yew Fovorder seriComnerds Grigines  fock  Help,

Sl mluje] e Elee] e [E =K g --_HEJEIEEM]JHJ
_izaaSeres 1aaitires 1aaittoes 1zaateres|aaadse

é
:

T
1. [S] Al Rmad ACE L1, HACE [S5] AD,Write ACK 00, ACE Al Fead ACKE FE.WACK [F]
EE-] il Fmad ACE 11, HACE |5} AD. Britem ACE 00, &CK [S] Al Fesd ACK FF.HEACE EE"]
5] &1 Fesd &CE 11 HACE (5] A0 . Write ACHE 00 &CK [S] Al Besd ACE FF.HACKE [P
. [S] &1 Read ACE 11, MACK [S] &0.Frite ACE 00.ACK [S] 4l Fead ACK FF.HWACK [F]
EE] Al Fmsd ACE 11, HACK |5} AD. Britm ACKE 00 ACK [S] Al.Fmad ACK FF.MACK EF]
E] A1 Resd ACE 11 HACE ([S) A0.Prite ACE 00 ACK [S] Al Resd ACE FF.HACKE [P
JLinas L boks [100re: Pl Sec 452 ketes (6 Ines) [07/1L7(2006 19:45) &

| 2CExtractor -O output.dex -P 3209 -Q 5000 -H-G-M2 -N1 -V 1

W - [ Progreen Files | Blee §X-Pro Csfa Fetractors ' oubpast dew _-Jﬂlﬂ

Ble Edb Mew Fovrber UssOowmends Griglines Tooks Help,

Sl lu) ] sl s |gleeli) [E 2l BITE 1w | B Slele Vol > BE ilT

| n | , in 20 | am | an an &l | il an |
O00O001727 [S] Al Fmad ACK 31 MACK [S] A Writm ACK O0 ACK [S) Al Fmad &CK FE HACK [P
0000002472 [S] Al Fmad ACK 11 MACK [S] &0 Urite ACK O0 ACE [S] Al Fead &CE FF HACH [P
DOODOO3L09 [S] AL Read ACK 81 MACK [S] A0 Urite ACK 00 ACKE [S] A1 Feed ACE FF WACE [P

Lo DoDAD3IGES [S] Al Resd ACK 21 MACE [S5) AD Urite ACKE OO0 ACE [S) Al Resd &CE FF HACE Il"'
DOODO04ZE0 [S] Al Besd ACK 11 HACKE [S) A0 Vrite ACK 00 ACE [S) Al Fe=ed &ZE FF HACE IF"
DOODOO4TeY [S] A1 Besd ACKE 11 MACK [S) A0 Vrite ACKE 00 ACE [S) &1 R==d &CE FF HACE ([P
0000006302 [S] A1 Read ACK 11 MACK [S] A0 Write &CK 00 &CE [5) A1 Fesd &CK FF HACK [P
0000005871 [S] Al Read ACK 11 MACK [S] A0 Write &CK 00 ACE [5] Al Fead ACE FF HACK [P
0000006450 [S] 41 Esad ACK 11 MACK [S] A0 Write &CK 00 ACE [S] Al Fesd ACE FF WACE [P
0000007009 [S] Al Rsad ACK 11 MACK [S] A0 Weite ACK 00 ACE [S] Al Fead ACE FF NACE [P

Lirees 1 b 10 [100%: [Fie See: B0 bytes (10 Wnes) [O7TIED06 19147 &
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| 2CExtractor -O output.dex -P 3209 -Q 5000 -B-M2 -N1

¥ - CrFrogian Fles) USBes K¥-Pro Dats Evtesctors outpat.dew

B [t Wew Feeoiiies LeerCommands Giglines Took  Melp,

Qi@ flE|5)] ] E]w | wlele] [ =E 2= 1| SI6] S|= Gl Elo|a) x| 8
1) in 20 i} a0 &0 Lo 70 1]

Al 11 AD OD Al FF Al 11 AD DO A1 FF Al 11 AOD OO0 Al FF A1 11 AD DO A1 FF &1 11 &0 0D
al FF a4l 11 &0 00 &1 FF Al 18 &0 O0 A1 FF &1 11 A0 DO &1 FF &1 11 &0 00 &l FF &1 11
Al 00 &1 FF &1 11 A0 00 A1 FF A1 11 AD 00 &1 FF 41 11 &0 00 &1 FF

LLinesi 1 b3 00 Fill Sipe: 294 brets (3 e [OO717(2006, 1048 |

| 2CExtractor -O output.dex -P 3209 -Q 5000 -1 -M2 -N1

Fie
@) sG] el wlee]e] B S| E =] 0] S Sl i) m o)
13 C - L ] (1T 13 1 L TH9 AR

aan oo oo oo 1. i, i &

10 11 11 AD 00 A1 FF Al 11 i ivi i W
pooooozn A0 OO &l FF AL 11 AD DO &1 FF Al 1L &D 0D &l FE BN L I | R |
pooooo30 A1 11 AD 0D A1 FF A1 11 &0 OD A1 FF &1 11 &0 00 [ £~ B bl
pooooosn AL FF A1 11 AD 00 A1 FF A1 11 AD 00 A1 FF A1 11 i i, .iFi
pooooosn AR 00 &l FF AL 11 AD DD AL EF AL 11 AD 00 Al FE ML L PR L N |
pooooosn Al L1 &0 0D AL FF &A1 11 &0 OD Al FF &1 11 &0 OO0 [P £~ I b
poooooyn AL FF A1 11 AD 00 &1 FF A1 11 AD 00 &1 FF 41 11 i igi. 0w
pooooaan  AG 00 A1 FF AL 11 A0 00 k1 FF Al 11 AD 00 Al FF i ii i
poooooan &l 11 &0 0D &L FF &l 11 &O OD Al FF &A1 11 &0 OO I, 08l 1]
poooooal AL FF A1 11 AD OO0 &1 FF A1 11 AD 00 &1 FF &1 11 - T | A R -] |
pooooo=nl AD 00 A1 FF A1 11 AOD OO0 A1 FF A1 11 A0 00 Al FF igh. gl L0
pooooncn AL 11 A0 00 AL FE AL 11 AD OO0 Al FF A1 11 A OO [N LA B k)
poooooDn Al FF &A1 11 4D OO0 &1 FF &1 11 AD 00 &1 FF &1 11 (R | R -] |
pOOO0O0ED AD OO0 A1 FF A1 11 A0 OO0 &1 FF A1 11 &0 00 &1 FF SL- D | I
DOOO0OED AL 11 A0 00 AL FF Al 11 AO 00 A1 FF A1 11 A0 00 i i iiri
pooooion &l FE ALl 11 &D OO0 &1 FF &1 11 AD DO &1 FF &1 11 'S L R ]|
pooooii0  AD OO &1 FF A1 11 AD OO0 &1 FF A1 11 &0 00 &1 FF -7 TP | I |-
pooooizn AL 11 A0 00 AL FF AL 11 AO 00 Al FF &1 11 A0 00 i, i, LW
noooolio AL FE AL 11 AD 00 Al FF A1 11 AD 00 A1 FF Al 11 il L' ] g |
nooooi4n  AD OO A1 FF AL 11 A0 OO A1 FF Al 11 &0 00 &l FF M- 7 P | I |-
pooo0is50 Al 11 A0 00 AL FF A1 11 A0 OD A1 FF &1 11 &0 00 i, i, i :J
[Lires 10 22 Behe [File Siee: 354 bytes (2300} [OF/17)2006 19:55] =
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5.4.4 Example Source Code

[ ] R Kk ko ko kK ko R Kk K Kk K R Kk K R KR K R KR K K

/1 USBee AX-Pro Data Extractor
/1 12C Bus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

[ ] KRR Kk ko ko kK ko R Kk K Kk R R K Kk K R KR K R Kk K K

#include "stdafx. h"
#include "stdio. h"
#i ncl ude "conio. h"
#incl ude "wi ndows. h"
#i nclude <fcntl. h>
#include <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

R R

/1 Declare the Extractor DLL APl routines

] KRR Rk ko ko ok ko R KR K Kk R R Kk K R KR K R KR K K

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl |inport)

CWAV_I MPORT int CWAV_API StartExtraction(unsigned | ong PodNunber, unsigned char All, unsigned char Decimal, unsigned
char Hex, unsigned char Binary, unsigned char Commm, unsigned char Space, unsigned char Tinestanps, unsigned |ong
SDA, unsi gned | ong SCL);

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_I MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_| MPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (void);

R

I/ Define the working buffer

[ ] KRR Kk ko ko ko ko K KR K Kk R R Kk K R KR K R Kk K K

#def i ne WORKI NG BUFFER_SI ZE ~ (65536*8)
unsi gned char tenpbuffer[ WORKI NG_BUFFER_SI ZE] ;

// Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O CQut put Fi | enane[ 256] = {0};
unsi gned char S_Screen = FALSE;

unsi gned char A Al = TRUE

unsi gned char B_DataOnly = FALSE;

unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char | _Bi naryVal ues = FALSE;

unsi gned char C_CommuDel inited = FALSE;
unsi gned char G SpaceDelimted = FALSE;
unsi gned | ong Q Nunber Of Bytes = 0;

unsi gned | ong V_Ti nestanps = TRUE;

unsi gned long M SDA = 1;

unsigned long N SCL = 2;

voi d Di spl ayHel p(voi d)

{
fprintf(stdout,"\nl2CExtractor [-?SDH CGAB] [-Q NunberOfBytes] [-V Tinestanp] [-O filenane] [-M SDAMask] [-N
SCLMask] -P PodlD\n");

fprintf(stdout,"\n ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n Qutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");

fprintf(stdout,"\n Wen to Quit Flags\n");

fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");
fprintf(stdout,"\n Input Format Flags\n");

fprintf(stdout," R - Bus Speed in bits/second (default = 250000)\n");
fprintf(stdout,"\n CQutput Nunber Format Flags\n");

fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

fprintf(stdout,"
fprintf(stdout,"

- Al Packet Fields are output (default)\n");
- Only data bytes are output\n");

- Decimal Text Values (\"49\")\n");

Hex Text Values (\"31\") default\n");

- Binary Values (49)\n");

- Comma Delimted\n");

- Space Delinmited (default)\n");

GO-I0wW>
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fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

- Tinestanps (0=of f(default), 1=Ti mestanp on\n");
- SDA signal (1=chO, 128=ch7, chO default)\n");
- SCL signal (1=chO, 128=ch7, chl default)\n");

zz<

}

void Error(char *err)

{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n",err);
exit(2);

}

[ ] Rk Rk ko ko ko ko R KK K Kk K R Kk K R KR K R Kk K K

I/ Parse all of the command |ine options
[ *rEEEE R R AR KRR KRR AR R KRR R KRR AR KRR KRR KRR KRR AR KRR AR AR AR
voi d ParseComandLi ne(int argc, char *argv[])
{
BOOL cont;
int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

for(i=1; i < argc; ++i)
i{f((aFQV[i][O] =="'-") || (argv[i][0] =="/"))
cont = TRUE;
for(j=1;argv[i][j] && cont;++j) /1 Cont flag permits nultiple conmands in a single argv (like -AR)
switch(toupper(argv[i][j]))
{

case 'P':
P_PodlI D = (WORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;

case 'O:
strcpy((char*)O Qutput Fil enane, argv[++i]);
cont = FALSE;
br eak;

case '?':
Di spl ayHel p();
exit(0);
br eak;

case 'S':
S_Screen = TRUE;
br eak;

case 'A':
A Al = TRUE
B_DataOnly = FALSE;
br eak;

case 'B':
A Al = FALSE;
B DataOnly = TRUE;
br eak;

case 'D:
D Deci nal Text Val ues = TRUE;
H HexText Val ues = FALSE;
br eak;

case 'H:
H HexText Val ues = TRUE;
br eak;

case 'I|":
| _Bi naryVal ues = TRUE;
H HexText Val ues = FALSE;
br eak;

case 'C:
C_CommaDel i mited = TRUE;
G _SpaceDel imted = FALSE;
br eak;

case 'G:
G _SpaceDel imted = TRUE;
br eak;

case 'Q:
Q Nunber Of Bytes = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;

case 'V
V_Ti nestanps = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;

case 'M:
M _SDA = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;

case 'N :
N_SCL = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;

case 'W:

Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
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br eak;
case 'b':
Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
defaul t:
Di spl ayHel p();

WAV

fprintf(stdout,"\nCommand |ine switch % not recognized\n", toupper(argv[il[j]));

Error("Invalid Command Line Switch");
exit(0);

/1 Now check to see if they make sense
if (P_Podl D == 0)
{

Di spl ayHel p() ;

Error("No Pod Nunber Specified");

[ ] R Rk ko ko ko ko R Kk K Kk K R Kk K R KR K R Kk K Kk

// Main Entry Point. The programstarts here.

R

int main(int argc, char* argv[])

int RetVal ue;

unsi gned | ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");
printf("12C Bus Extractor Version %l. %\ n", MAJOR REV, M NOR_REV);

/1 Parse out the command |ine options
Par seCommandLi ne( argc, argv );

[ ] R R Kk ko ko ko ko kR KR K Kk K R K K R KR K R Kk K Kk

/1 Open up a file to store extracted data into
//****************************************************

FI LE *fout;
if (O QutputFilenanme[0])

if (I_BinaryVal ues)

fout = fopen((char*)O QutputFilenane, "wbh");
el se

fout = fopen((char*)O QutputFilename, "w');

[ ] KRR Kk ko ko ko R KR Kk R R Kk K R KR K R KR K Kk

/1 Start the USBee AX Pod extracting the data we want

R

int Endpoint = 999;
int Device = 999;

Ret Val ue = StartExtraction(P_Podl D, A All, D Decinal TextVal ues, H HexText Val ues, |_Bi naryVal ues,
G SpaceDel inmted, V_Tinestanps, M SDA, N_SCL) ;

if (RetValue == 0)

printf("Startup failed. |s the USBee AX-Pro connected and is the PodNumber correct?\n");
printf("Press any key to continue...");

getch();

return(0);

[ ] KRR Rk ko ko ko ko kR KR Kk R R Kk K R KR K R KR K Kk

/1 Loop and do something with the collected data
//****************************************************

char A dSignal = 99;

int KeepLooping = TRUE;
whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{

if (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop
St opExtraction(); /1 Stop the stream ng of data fromthe USBee
}

[ ] kR Kk ko kK ok ko kK KR K Kk K R K Kk K R Kk K R KR K Kk

/1 1f there is data that has cone in

[ ] R R Kk ko ko ko ko R KR K Kk K R Kk K R Kk K R Kk K K

int tinmeout = 0;
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while (unsigned long length = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
length = WORKI NG BUFFER Sl ZE;

R e

/1 Get the data into our |local working buffer

] KRR Kk ko ko ko R KR K Kk K R Kk K R KR K R Kk K Kk

Get Next Dat a( tenpbuffer, length );
total bytes += | ength;

if (O CQutputFilenane[0])
fwite(tempbuffer, length, 1, fout); /Il Wite it to afile

if (S_Screen)

fwite(tempbuffer, length, 1, stdout); // Wite it to the screen

if (Q NunmberOf Bytes)

if (QNunberOfBytes <= | ength)
{

got o Done; // Done with that nany bytes
}
Q Nunber Of Bytes -= | ength;
}
if (tineout++ > 3 ) break; // Let up once in a while to let the OS process
}
if (!S_Screen)

printf("\rProcessed %l output values.", total bytes);

[ ] KRk ko ko ko ko kR KR K Kk K R Kk K R KR K R Kk K K

/1 Check to see if we have fallen behind too far
//****************************************************

int y = ExtractBufferOverflow();

Users Manual

if (y ==1)
{
printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
data rate or change to output binary files.\n");
got o Done;
}
else if (y == 2)
{
printf("\nRaw Sanpl e Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
data rate or change to output binary files.\n");

got o Done;
[ *rEE R R R AR AR KRR AR KRR KRR AR AR AR KRR AR AR KRR R KRR KRR AR AR AR

// Gve the CSalittle tine to do sonething el se
//****************************************************

Sl eep(15);

it (1S_Screen)
printf("\rProcessed % output values.", total bytes);

[ ] R R R ko ko ko ko R kR K Kk K R K K R KR K R Kk K K

/Il Close the file

R

if (O CQutputFilenane[0])
fclose(fout);

[ ] Rk R ko ko ko ko R Kk K Kk R R Kk R R Kk K R KR K K

// Stop the extraction process
//****************************************************

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return 0;
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6 SM Bus Data Extractor

The SM Bus Data Extractor takes the real-time streaming data from the SM bus, formats it and allows you
to save the data to disk or process it as it arrives.

6.1 SM Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. Monitors one SM Bus

. TTL Level inputs (0O-5V max, Vih = 2.0V, Vil = 0.8V)

. Time Stamp for each packet

. Output to Text File*

. Output to Screen*

. Comma or Space Delimited files

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

6.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly O-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The SM Bus Data Extractor connects to the SMBCIk and SMBData lines of the SM Bus. Use one signal as
the SMBData line and one signal as the SMBCIk line. Also connect the GND line to the digital ground of
your system. Connect these signals to the SM Bus using the test clips provided.

6.3 Extractor Command Line Program

The SM Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\SMBus”)

7) Run the executable using the following command line arguments:
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SMBusExtractor [-7?SDH CGAB] [-Q NunberOFBytes] [-V Tinestanp] [-O
filenane] [-M SMBDat Mask] [-N SMBC kMask] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Input Format Flags

M - SMBData signal Mask (1-Ch0, 128=Ch7, ChO default)
N - SMBCIk signal Mask (1-Ch0, 128=Ch7, Ch1l default)

Output Format Flags

A - All Packet Fields are output (default)
B — Only Data Bytes are output

D - Decimal Text Values ("49")

H - Hex Text Values ("31") default

| - Binary Values (49)

C - Comma Delimited

G - Space Delimited (default)

Timestamps

V - Timestamps (O=off, 1=each packet start)

6.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

6.4.1 DLL filename:
usbexSMBus. dl I in \ Wndows\ Syst en32

6.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuffer Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read
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GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned
[ ong | ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction(unsigned | ong PodNumnber,
unsi gned char All, unsigned char Deci mal, unsigned char Hex, unsigned
char Binary, unsigned char Comma, unsigned char Space, unsigned char
Ti mest anps, unsi gned | ong SMBData, unsigned |ong SMBC k) ;

PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
All:

0 — Only the data payload bytes are returned

1 — All SMBus packet fields are returned
Decimal:

1 — Decimal Values (text) are output for the data bytes
Hex:

1 — Hex Values (text) are output for the data bytes
Binary:

1 — All data is in binary form, not text
Comma:

1 — Commas are placed between each field/data byte

Space:

1 — Spaces are placed between each field/data byte
Timestamp:

1 — Print Timestamps at the start of each packet
SMBData:

The mask for the channel to use for Data
(1 = Cho, 128 = Ch7)

SMDCIk:
The mask for the channel to use for Clk
(1 = Cho0, 128 = Ch7)

Returns:
1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API ExtractBufferQOverfl owvoid);

Return:
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0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow

6.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The SM Bus Extractor DLL sends the extracted data through the *buffer in the requested form based on
the parameters in the StartExtraction call. For example, if Binary is set to a 0, then the *buffer will
receive the binary bytes that make up the data stream. If Hex is set to a 1, the *buffer will contain a text
string which is the data of the SMBus traffic in Hex text form, separated by any specified delimiters.

Dis [ Yew Poebe erCormards Gugoes ook e

1 E0000E1oas

&0 Mruiie BACK
Al Wriie BACKE
Al Brite BACE

Al Pmad 46 HACK [N] &0 Write Dd [S] 41 Fmad 1L HACW [F] -
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F

P
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HONOEA111 | Al Wriis BACE [F]
nnrE4111 Al Wreipte BACE [P
ONeE41113 Al Beire BACKE [P
Mo0D54111 A0 Prive BRCE [F
Hoobs4111 Al Pooim BRCKE [P
I1onrsd111 & Mriie BACKE | ]
i IopnoEd11Y Al Write BACK [F]
J monpEdll Al Brive BACE [F]
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i 4117 A1 Bt BACE [F
b MODDsA112 A1 Prite BACE [P
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6.4.4 Example Source Code

[ ] Rk R Rk ko ko ok ko R KR K Kk K KR K Kk K R KR K K R Kk K Kk

/1 USBee AX-Pro Data Extractor
/1 SMBus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

[ ] KRR Kk ko ko kK ko R Kk K Kk R R K Kk K R KR K R Kk K K

#include "stdafx. h"
#include "stdio. h"
#i ncl ude "conio. h"
#incl ude "wi ndows. h"
#i nclude <fcntl. h>
#include <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

R R R

/1 Declare the Extractor DLL APl routines

] KRR Rk ko ko ko ko R R K Kk R R K Kk R R KR K R Kk K K

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl |inport)

CWAV_I MPORT int CWAV_API StartExtraction(unsigned | ong PodNunber,
char Hex, unsigned char Binary, unsigned char Comnmm, unsigned char Space,

SMBDat a, unsi gned | ong SMBC k) ;

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer,

CWAV_I MPORT int CWAV_API StopExtraction( void );
CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_| MPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (void);

R R

I/ Define the working buffer

[ ] KRR Kk ko ko ko ko K KR K Kk R R Kk K R KR K R Kk K K

#def i ne WORKI NG BUFFER_SI ZE ~ (65536*8)
unsi gned char tenpbuffer[ WORKI NG_BUFFER_SI ZE] ;

// Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O CQut put Fi | enane[ 256] = {0};
unsi gned char S_Screen = FALSE;

unsi gned char A Al = TRUE

unsi gned char B_DataOnly = FALSE;

unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char |_Bi naryVal ues = FALSE;

unsi gned char C_CommuDel inited = FALSE;
unsi gned char G SpaceDelimted = FALSE;
unsi gned | ong Q Nunber Of Bytes = 0;

unsi gned | ong V_Ti nestanps = TRUE;

unsi gned long M SDA = 1;

unsigned long N SCL = 2;

voi d Di spl ayHel p(voi d)

USBee AX-Pro Data Extractor
Users Manual

unsi gned char All, unsigned char Decinal, unsigned
unsi gned char Ti nestanps, unsigned | ong

unsi gned | ong | ength);

fprintf(stdout,"\nSMBusExtractor [-?SDH CGAB] [-Q NunmberOfBytes] [-V Tinestanp] [-O filenane] [-M SvBDat Mask] [-N

SMBC kMask] -P PodlD\n");

fprintf(stdout,"\n ? - Display this help screen\n");

fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");

fprintf(stdout,"\n Qutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");
fprintf(stdout,"\n Wen to Quit Flags\n");

fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");
fprintf(stdout,"\n CQutput Nunber Format Flags\n");

fprintf(stdout," A - Al Packet Fields are output (default)\n");
fprintf(stdout," B - Only data bytes are output\n");

fprintf(stdout," D - Decimal Text Values (\"49\")\n");
fprintf(stdout," H - Hex Text Values (\"31\") default\n");
fprintf(stdout," I - Binary Values (49)\n");

fprintf(stdout," C - Comma Delimited\n");

fprintf(stdout," G - Space Delimted (default)\n");

fprintf(stdout," V - Tinestanps (0=off(default), 1=Ti nestanp on\n");
fprintf(stdout," M - SMBData signal (1=chO, 128=ch7, chO default)\n");
fprintf(stdout," N - SMBA k signal (1=chO, 128=ch7, chl default)\n");
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}
void Error(char *err)
fprintf(stderr,"Error: ");

fprintf(stderr,"%\n",err);
exit(2);

WAV

[ ] Rk Kk ko ko ko ko R KR K K K R K Kk K R KR K K R KR K K

I/ Parse all of the command |ine options

[ ] Rk Rk ko ko ko ko R KR K K R R K Kk K R KR K K R Kk K Kk

voi d ParseCommandLi ne(int argc, char *argv[])
{
BOOL cont;
int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

for(i=1; i < argc; ++i)
i{f((arg\I[i][O] =="'-") || (argv[i][0]
cont = TRUE;

for(j=1;argv[i][j] && cont; ++j)
switch(toupper(argv[il[j]))
{

case 'P':

="/"))

/Il Cont flag permits nultiple commands in a single argv (like -AR)

P_PodlI D = (WORD) strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'O:

strcpy((char*)O Qutput Fil enane, argv[++i]);

cont = FALSE;
br eak;
case '?':
Di spl ayHel p();
exit(0);
br eak;
case 'S':
S_Screen = TRUE;
br eak;
case 'A':
A Al = TRUE

B_DataOnly = FALSE;

br eak;
case 'B':
A Al = FALSE;

B DataOnly = TRUE;

br eak;
case 'D:

D_Déci nal Text Val ues = TRUE;

H HexText Val ues =

br eak;
case 'H:

H HexText Val ues =

br eak;
case 'I|":

FALSE;

TRUE,

| _Bi naryVal ues = TRUE;

H HexText Val ues =

br eak;
case 'C:
C_CommaDel i m ted
G _SpaceDel inited
br eak;
case 'G:
G _SpaceDel inited
br eak;
case 'Q:

FALSE;

TRUE;
FALSE;

TRUE;

QNimberd Bytes = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'V':

V_Ti mestanps = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;

case

M SDA = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'N :

cont = FALSE;
br eak;
case 'W:

N :
N_SCL = (DWORD)strtol (argv[++i], NULL, 0);

\MraExaerI e = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'b':

Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;

defaul t:
Di spl ayHel p();
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fprintf(stdout,"\nCommand |ine switch % not recognized\n", toupper(argv[il[j]));

Error("Invalid Command Line Switch");
exit(0);

/1 Now check to see if they make sense
if (P_Podl D == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

[ ] KRk ko ko ko ko K R K Kk R R Kk K R KR K R Kk K K

/1 Main Entry Point. The programstarts here.

R R

int main(int argc, char* argv[])

{
int RetVal ue;
unsigned |long total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");
printf("SMBus Extractor Version %l. %\ n", MAJOR REV, M NOR REV);

/1 Parse out the command |ine options
Par seCommandLi ne( argc, argv );

R R R

/1 Open up a file to store extracted data into

] KRR Rk ko ko ko R Kk K Kk K R Kk K R KR K K R Kk K Kk

FI LE *fout;
if (O CQutputFilenane[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenanme, "wh");
el se
fout = fopen((char*)O QutputFilenane, "W');
}

[ REF R R KR KRR KKK KRR KKK KKK KK H R H R KR H KR H K

/] Start the USBee AX Pod extracting the data we want

R e

int Endpoint = 999;

int Device = 999;

Ret Val ue = StartExtraction(P_Podl D, A All, D Decinal TextVal ues, H HexTextVal ues, |_Bi naryVal ues,
G SpaceDel inmted, V_Tinestanps, M SDA, N_SCL) ;

if (RetValue == 0)

printf("Startup failed. Is the USBee AX-Pro connected and is the PodNunmber correct?\n");
printf("Press any key to continue...");

getch();

return(0);

[ ] R R ko ko ko ko R KR K Kk K R Kk K R KR K R KR K K

/1 Loop and do something with the collected data
//****************************************************

char A dSignal = 99;

i nt KeepLooping = TRUE;

whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{
if (kbhit())
{
KeepLoopi ng = FALSE; /1 Stop the processing | oop
St opExtraction(); /1 Stop the stream ng of data fromthe USBee

[ ] Rk Rk ko ko ko ko R KR K Kk R R Kk K R KR K R Kk K Kk

/1 1f there is data that has cone in
//****************************************************

int tinmeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER SI ZE)
l'ength = WORKI NG BUFFER SI ZE;

[ ] R R Kk ko ko ko ko R KR K Kk K R Kk K R Kk K R Kk K K

/1 Get the data into our |local working buffer

C_CommaDel i mi ted,
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[ ] Rk K ko ko K ko R KR K K R Kk R R KR K R Kk K K

Get Next Data( tenpbuffer, length );
total bytes += | ength;

if (O CQutputFilenane[0])
fwite(tenpbuffer, length, 1, fout); /Il Wite it to a file

if (S_Screen)
fwite(tenpbuffer, length, 1, stdout); // Wite it to the screen

if (Q NunmberOf Bytes)

if (QNunberOfBytes <= | ength)
{

goto Done; /1 Done with that many bytes
}
Q Nunber Of Bytes -= | ength;
}
if (timeout++ > 3 ) break; // Let up once in a while to let the CS process
}
if (!S_Screen)

printf("\rProcessed % output values.", total bytes);

R R

/1 Check to see if we have fallen behind too far
//****************************************************

int y = ExtractBufferOverflow();
if (y ==1)
{
printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
rate or change to output binary files.\n");
got o Done;
}
else if (y == 2)
{
printf("\nRaw Sanpl e Buffer Overflow. \nYour data is streaming too fast for your output settings.\nLower

rate or change to output binary files.\n");
got o Done;
}

R

/Il Gve the S a little tine to do sonething el se
//****************************************************

Sl eep(15);

’ if (!S_Screen)

printf("\rProcessed % output values.", totalbytes);

R

/Il Close the file

] KR Rk ko ko ko ko R R K Kk K R K R R Kk K R KR K K

if (O CQutputFilenane[0])

fclose(fout);

[ ] R R R ko ko ko ko R kR K Kk K R K K R KR K R Kk K K

/1 Stop the extraction process
//****************************************************

St opExtraction();

if (kbhit()) getch();
printf("\nPress any key to continue...");

getch();

return O;
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7 SPIl Data Extractor

The SPI Bus Data Extractor takes the real-time streaming data from an SPI bus, formats it and allows you
to save the data to disk or process it as it arrives.

7.1 Serial Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. Monitors one SPI Bus

. TTL Level inputs (0O-5V max, Vih = 2.0V, Vil = 0.8V)

. SPI Clock speeds up to 12MHz

. Asynchronous (internal) sampling of 1MB/s to 24MB/s*

. Output to Binary File*

. Output to Text File*

. Output to Screen*

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

7.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The SPI Bus Data Extractor uses any of the 8 signal lines (O thru 7) and the GND (ground) line. Connect
any of the 8 signals lines to Slave Select, MOSI, and MISO. Connect the GND line to the digital ground of
your system.

7.3 Extractor Command Line Program

The SPI Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\SPI")

7) Run the executable using the following command line arguments:
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SPI Extractor [-?SWI] [-Q NunberOBytes] [-R SanpleRate] [-M Sl aveSelect] [-L CLK] [-V

MOSI] [-J MSO [-K MOSISanple] [-U MOSI Sanple] [-O filenane] -P Podl D
? - Display this help screen

USBee AX-Pro Pod to Use
P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Signal Selection

M - Slave Select Signal (1=signal0,128=signal7)

L - Clk Signal (1=signal0,128=signal7)

V - MOSI Signal (1=signal0,128=signal7)

J - MISO Signal (1=signal0,128=signal7)

K - MOSI Sample Time (1=Rising CLK Edge,0=Falling CLK Edge)
U - MISO Sample Time (1=Rising CLK Edge,0=Falling CLK Edge)

Display Options

W - Insert Slave Select Boundaries
T - Insert Time Stamps

Clocking Modes

R - Internal CLK Sample Rate (16Msps default)

. 247 = 24MHz
« 167 = 16MHz (default)
. 127 = 12MHz

. 87 =8MHz

« 67 =6MHz

e 47 = AMHz

« 37 =3MHz

. 27 =2MHz

. 17 = 1MHz

7.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

7.4.1 DLL filename:

usbexSPI . dl | in \Wndows\ Syst enB2
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7.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read

GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction( unsigned int Sanpl eRate, unsigned |ong
PodNunber, unsigned int O ockMdde, unsigned char Sl aveSel ect, unsigned char CLK, unsigned
char MOSI, unsigned char M SO, unsigned char MOSI Edge, unsigned char M SCedge, unsigned
char SSlnsert, unsigned char Timestanp );

SampleRate:

17 = 1Msps

27 = 2Msps

37 = 3Msps

47 = 4Msps

67 = 6Msps

87 = 8Msps

127 = 12Msps

167 = 16Msps

247 = 24Msps
PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
ClockMode:

2 = Internal Timing as in SampleRate parameter
SlaveSelect:

Which signal the extractor uses for Slave Select (1=channel0,128=channel7)
CLK:

Which signal the extractor uses for CLK (1=channel0,128=channel7)
MOSI:

Which signal the extractor uses for MOSI (1=channel0,128=channel7)
MISO:

Which signal the extractor uses for MISO (1=channel0,128=channel7)
MOSIEdge:

When the MOSI signal is sampled, O=Falling CLK Edge, 1=Rising CLK Edge
MISOEdge:

When the MISO signal is sampled, O=Falling CLK Edge, 1=Rising CLK Edge
SSinsert:

Set to 1 to insert Slave Select boundaries into the extracted data stream
Timestamp:

Set to 1 to insert Time Stamps into the extracted data stream
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Returns:
— if Start was successful
— if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT i nt CWAV_API St opExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API Extract Buf fer Overfl ow voi d);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow

7.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The SPI Bus Extractor outputs MOSI and MISO values separated by newline characters with optional Slave
Select and Timestamps inserted.

SPIExtractor -O output.dex -P 143 -Q 500000 -M8-L1-V2-J4-K1-UO-W-T

File Edit Wiew Favorites UserCommands Gridlines Tools Help,

Ol@| dlpz| & &e ] wlser [£ 2= )

|123456?89|123456?89|123456?89|123456?89|123
Slawve Select Low 0000002772
. MOSI: AA FF 76
© MISC: FF GG 4D
: Slawve Select High 0000002772
: Slave Select Low 0000006137
. HOSI: 44 FF 76
. MISC: FF G5 4D
: Slawe Select High 0000006137
. Blawve Select Low 0000009052
© MOSI: AA FF 76
. MISC: FF 55 4D
: Slawve Select High 0000009052

[y
T D0 00 T T G T

Lines 1 ta 12 |100% [File Size: 279 bytes (12 lines) [07/17/2006 4
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7.4.4 Example Source Code

[ ] R Kk ko ko kK ko R Kk K Kk K R Kk K R KR K R KR K K

/1 USBee AX-Pro Data Extractor
/1 SPI Bus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

[ ] KRR Kk ko ko kK ko R Kk K Kk R R K Kk K R KR K R Kk K K

#include "stdafx. h"
#include "stdio. h"
#i ncl ude "conio. h"
#incl ude "wi ndows. h"
#i nclude <fcntl. h>
#include <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

R R

/1 Declare the Extractor DLL APl routines

] KRR Rk ko ko ok ko R KR K Kk R R Kk K R KR K R KR K K

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl |inport)

CWAV_I MPORT int CWAV_API StartExtraction( unsigned int SanpleRate, unsigned | ong PodNunber, unsigned int C ockMde,
unsi gned char Sl aveSel ect, unsigned char CLK, unsigned char MOSI,
unsi gned char M SO unsigned char MOS| Edge, unsigned char M SCEdge,
unsi gned char SSlnsert, unsigned char Tinmestanp );

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_| MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_I MPORT unsi gned | ong CWAV_API Extracti onBuffer Count (void);

R R

/1 Define the working buffer

R R R

#defi ne WORKI NG BUFFER SI ZE  (65536*8)
unsi gned char tenpbuff er [ WORKI NG_BUFFER_SI ZE] ;

/1 Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O Cutput Fi |l ename[ 256] = {0};

unsi gned char S_Screen = FALSE;

unsi gned char _1_BytePerVal ue = TRUE;

unsi gned char _2_BytePerVal ue = FALSE;

unsi gned char _4_BytePerVal ue = FALSE;

unsi gned char Y_Least SignificantByteFirst = FALSE;
unsi gned char Z_Mbst SignificantByteFirst = TRUE;
unsi gned char A_ASCl | Text Val ues = FALSE;

unsi gned char D_Deci mal Text Val ues = FALSE;

unsi gned char H_HexText Val ues = TRUE;

unsi gned char B_Bi naryText Val ues = FALSE;

unsi gned char |_Bi naryVal ues = FALSE;

unsi gned char C_CommuDel inited = FALSE;

unsi gned char G SpaceDelinited = TRUE

unsi gned char N_New ineDelinited = FALSE;

unsi gned char X_NoDel i neter = FALSE;

unsi gned | ong T_ForceBytesPerLine = 0O;

unsi gned char M Sl aveSel ect = 0;

unsi gned char L_CLK = 0;
unsi gned char V_M3SI = 0;
unsi gned char J_M SO = 0;
unsi gned char K_MOSI Edge
unsi gned char U_M SCEdge
unsi gned char WSSl nsert
unsi gned char T_Tinestanp = O;

unsi gned char E_External O ockMdde = 2;
unsi gned char R _Sanpl eRate = 167;

unsi gned | ong Q Nunber Of Bytes = 0;

0;
0;
0

voi d Di spl ayHel p(voi d)
{

fprintf(stdout,"\nSPlI Extractor [-?SWI [-Q NunberOfBytes] [-R SanpleRate] [-M SlaveSelect] [-L CLK] [-V MOSI] [-J
M SO [-K MXSISanple] [-U MOSISanple] [-O filenane] -P Podl D\n\n");

fprintf(stdout," ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n Qutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");

fprintf(stdout,"\n Wen to Quit Flags\n");
fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");

fprintf(stdout,"\n Signal Selection\n");
fprintf(stdout," M - Slave Select Signal (1=signal0,128=signal7)\n");
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fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

cCrRe<r

Cd k Signal (1=signal0,128=signal 7)\n");
MOSI Signal (1=signal 0,128=signal 7)\n");
M SO Signal (1=signal 0,128=signal 7)\n");

MOSI Sanpl e Tinme (1=Rising CLK Edge, O=Fal | ing CLK Edge)\n");
M SO Sanpl e Tinme (1=Rising CLK Edge, O=Fal | i ng CLK Edge)\n");

fprintf(stdout,"\n d ocking Mdes\n");

fprintf(stdout," R -

Internal CLK Sanple Rate (16Msps default)\n");

fprintf(stdout,"\n Display Option\n");

Insert Slave Sel ect Boundaries\n");
Insert Time Stamps\n");

)

fprintf(stdout," w -
fprintf(stdout," T -
exit(0);

}

void Error(char *err)

{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n", err
exit(2);

}

[ ] KRR Kk ko ko ok ko R Kk K Kk K R K K R KR K R KR K K

I/ Parse all of the command |ine options
//****************************************************

voi d ParseCommandLi ne(int argc, char *argv[])

{
BOOL cont;
int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

for(i=1; i < argc; ++i)
f{f((aFQV[i][O] =="'-") || (argv[i][0] =="/"))
cont = TRUE;
for(j=1;argv[i][j] && cont; ++j)

swi tch(toupper(argv[i][j]))

-~

case

‘P

P_PodlI D = (WORD) strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

case 'O

case

case

case

case

case

strcpy((char*)O Qutput Fil enane, argv[++i]);
cont = FALSE;

br eak;

'

Di spl ayHel p();

br eak;

'S

S_Screen = TRUE;

br eak;

Q Nunber Of Bytes = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

M Sl aveSel ect = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

L

L_CLK = (BYTE)strtol (argv[++i], NULL, 0);

cont = FALSE;

br eak;

case 'V

case

case

V_MOSI = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

'

J_M SO = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

'K

K_MOS| Edge = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

case 'U

case

case

case

U_M SCEdge = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

W

WSSl nsert = 1;

cont = FALSE;

br eak;

T

T_Tinestanp = 1;

cont = FALSE;

br eak;

‘B

E_External Cl ockMbde = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

case 'R
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R Sanpl eRate = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'W:
Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'b':
Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
defaul t:
Di spl ayHel p();
Error("Invalid Command Line Switch");

}

/1 Now check to see if they make sense
if (P_Podl D == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

}

unsi gned | ong StartTine;

void StartTiner()
{

StartTime = GetTi ckCount ();
}

voi d StopTiner()

printf(" \nTine Delta = %\ n", Get Ti ckCount () - StartTine);

] R Rk ko kK ko R KR K Kk K R Kk K R KR K K R Kk K K

// Main Entry Point. The programstarts here.

[ ] KRR Kk ko kK ok ko R kR K Kk K R Kk K R KR K R KR K Kk

int main(int argc, char* argv[])

{
int RetVal ue;
unsi gned | ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;

printf("USBee AX Data Extractor\n");
printf("SPl Bus Extractor Version %l. %\ n", MAJOR REV, M NOR_REV);

/1 Parse out the command |ine options
Par seCommandLi ne( argc, argv );

R

/1 Open up a file to store extracted data into
//****************************************************

FI LE *fout;
if (O QutputFilename[0])
{
if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenanme, "wh");
el se
fout = fopen((char*)O QutputFilename, "w');
}

[ ] R R ko ko ko ko R KR K Kk K R Kk K R KR K R KR K K

/1 Start the USBee AX Pod extracting the data we want

[ REF KR KR KRR KKK KRR KKK KKK AR KRR H KK H A H KR H K

Ret Val ue = StartExtraction( R _Sanpl eRate, P_Podl D, E_External Cl ockMbde, M Sl aveSel ect,
K_MOS| Edge, U_M SCEdge, W SSInsert, T_Tinestanp );

if (RetValue == 0)

L_CLK, V_MxsI,

printf("Startup failed. Is the USBee AX-Pro connected and is the PodNunmber correct?\n");

printf("Press any key to continue...");
getch();
return(0);

}
printf("Processing and Saving Data to Disk.\n");

[ ] Rk Kk ko ko ko ko R KR K Kk K R Kk K R KR K R Kk K Kk

/1 Loop and do sonmething with the collected data
//****************************************************

int KeepLooping = TRUE;
whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{

it (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop

J_M SO
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St opExtraction(); /1 Stop the stream ng of data fromthe USBee

}

[ *rEEE R R R AR KRR KRR R KRR KRR KRR AR R KRR KRR AR AR AR AR KRR AR AR A
/1 1f there is data that has cone in
//****************************************************
int tinmeout = 0;
while (unsigned long | ength = ExtractionBufferCount())
if (length > WORKI NG BUFFER S| ZE)

I ength = WORKI NG BUFFER Sl ZE;

[ ] Rk Rk ko ko ko ko kR R K Kk K R Kk K R Kk K R KR K Kk

/1 Get the data into our local working buffer
//****************************************************

StartTiner();

Get Next Dat a( tenpbuffer, length );
total bytes += | ength;
if (O QutputFilenanme[0])
fwite(tenpbuffer, length, 1, fout); /Il Wite it to a file
if (S_Screen)
fwite(tenpbuffer, length, 1, stdout); // Wite it to the screen

if (Q_Nunber Of Bytes)
if (QNunberOfBytes <= | ength)
{

goto Done; /1 Done with that many bytes

}
Q Nunber Of Bytes -= | ength;

/1 StopTiner();

if (timeout++ > 10 ) break; // Let up once in a while to let the OS process

}

if (!S_Screen)

printf("\rProcessed % output values.", total bytes);

R R

/1 Check to see if we have fallen behind too far

T
int y = ExtractBufferOverflow();
if (y ==1)
{
printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
rate or change to output binary files.\n");
goto Done;
}
elseif (y == 2)
{
printf("\nRaw Sanpl e Buffer Overflow. \nYour data is streaming too fast for your output settings.\nLower

rate or change to output binary files.\n");
goto Done;
}

R R R

/Il Gve the OGS a little tine to do sonething el se

] KRR Rk ko ko ko ko R KR K Kk R R K Kk K R KR K K R KR K Kk

Sl eep(15);

’ if (!S_Screen)

printf("\rProcessed %l output values.", total bytes);

R R

/1 Close the file

[ *rREEE R R KRR KRR KRR KR KRR KRR R AR KRR KRR KRR KRR AR KRR AR AR AR
if (O QutputFilename[0])

fclose(fout);
//****************************************************

/1 Stop the extraction process

] KR Rk ko ko ko ko R Kk K Kk K R Kk R R Kk K R KR K Kk

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return 0;}
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8 1-Wire Data Extractor

The 1-Wire Bus Data Extractor takes the real-time streaming data from an 1-Wire bus, formats it and
allows you to save the data to disk or process it as it arrives.

8.1 1-Wire Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. Monitors one 1-Wire Bus

. TTL Level inputs (0O-5V max, Vih = 2.0V, Vil = 0.8V)

. Asynchronous (internal) sampling from 1MB/s to 24MB/s*

. Output to Binary File*

. Output to Text File*

. Output to Screen™*

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

8.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The 1-Wire Bus Data Extractor uses any of the 8 signal lines (0 thru 7) and the GND (ground) line.
Connect any of the 8 signals lines to the 1-Wire Signal. Connect the GND line to the digital ground of your
system.

8.3 Extractor Command Line Program

The 1-Wire Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\1Wire”)

7) Run the executable using the following command line arguments:
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1IWreExtractor [-?STW [-Q NunberOfBytes] [-R SanpleRate] [-M Signal] [-O filenane] -P
Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags

Q - Number of output values (default = until keypress)
Signal Selection

M -1 Wire Signal Mask (1=channel0,128=channel7)
Display Options

W - Insert Reset/Presence Pulse
T - Insert Time Stamps

Clocking Modes

R - Internal CLK Sample Rate (16Msps default)

. 247 = 24MHz

. 167 = 16MHz

. 127 = 12MHz

. 87 = 8MHz

. 67 = 6MHz

. 47 = 4MHz

. 37 = 3MHz

. 27 = 2MHz

. 17 = 1MHz (default)

8.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

8.4.1 DLL filename:

Usbex1Wre.dl | in \Wndows\ Syst enB2

8.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read
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GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned long |ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction( unsigned int Sanpl eRate, unsigned |ong
PodNunber, unsigned int O ockMdde, unsigned char Signal, unsigned char SSlnsert, unsigned
char Tinmestanmp );

SampleRate:

17 = 1Msps

27 = 2Msps

37 = 3Msps

47 = 4Msps

67 = 6Msps

87 = 8Msps

127 = 12Msps

167 = 16Msps

247 = 24Msps
PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
ClockMode:

2 = Internal Timing as in SampleRate parameter
Signal:

Which signal the extractor uses for the 1-Wire Signal (1=channel0,128=channel7)
SSinsert:

Set to 1 to insert Reset/Presence boundaries into the extracted data stream
Timestamp:

Set to 1 to insert Time Stamps into the extracted data stream
Returns:

1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API Extract Buf ferOverfl ow void);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow
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8.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The 1-Wire Bus Extractor outputs data values separated by newline characters with option Reset/Presence
and Timestamps inserted.

1WireExtractor -O output.dex -P 143 -Q 500000 -M 1 -W -T -R 127

File Edit View Favorites UserCommands Gridlines Tools  Help.

@ dlplE] aal&]2 s [E & = w

‘ 1] | 10 ‘ 20 ‘ 30 | 40

123456789 (123456789 123456789 | 123456789 1234567

. Reset Pulse 0000002274 -
Presence Pulse

55 G5 Ad

Reset Pulse 0000002436
Presence Pulse

55 55 AA

Re=set Pul=e 0000002540
Presence Pulse

55 G5 Ad

10: Reset Pulse 0000002900
11: Fresence Pul=e

12: 5B B5 Al

13: Reset Pul=se 0000004117
14: Presence Pul=e

(el e ST, R

15: 55 55 Ah
16 Re=set Puls= NONONONNOA279 .:J
|Lires 1 ta 15 [29%  |File Size: 816 bytes (4alnes) [07/17/2006 01:08] %

8.4.4 Example Source Code

[ ] Rk Kk ko ko ko ko R KR K Kk K R K Kk K R KR K K R KR K K

/1 USBee AX-Pro Data Extractor
/1 1 Wre Bus Extractor Exanple Program
/'l Copyright 2006, CWAV All Rights Reserved.

R e

#i ncl ude "stdaf x. h"
#include "stdio. h"
#i ncl ude "conio. h"
#i ncl ude "wi ndows. h"
#include <fcntl. h>
#i ncl ude <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MMJOR REV 1
#define M NOR_REV 0

[ ] R R Kk ko ko ko ko R Kk K Kk R R Kk K R KR K R Kk K K

/1 Declare the Extractor DLL APl routines

R R

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl | i nport)

CWAV_I MPORT int CWAV_API StartExtraction( unsigned int SanpleRate, unsigned | ong PodNunber, unsigned int C ockMde,
unsi gned char Signal, unsigned char SSlnsert, unsigned char

Tinestanp );

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_| MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_I MPORT unsi gned | ong CWAV_API Extracti onBuffer Count (void);

R

/1 Define the working buffer

] R Rk ko ko kK ko R Kk K Kk R KR Kk K R KR K R Kk K K

#defi ne WORKI NG BUFFER SI ZE  (65536*8)
unsi gned char tenpbuffer[ WORKI NG_BUFFER_SI ZE] ;

/1l Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O Cut put Fi | ename[ 256] = {0};

unsi gned char S_Screen = FALSE;

unsi gned char _1_BytePerVal ue = TRUE;

unsi gned char _2_Byt ePer Val ue FALSE;

unsi gned char _4_Byt ePer Val ue FALSE;

unsi gned char Y_Least SignificantByteFirst = FALSE;
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unsi gned char Z_Mbst SignificantByteFirst = TRUE
unsi gned char A_ASCl | Text Val ues = FALSE;
unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char B_Bi naryText Val ues = FALSE;
unsi gned char | _BinaryVal ues = FALSE;

unsi gned char C_CommaDel i mited = FALSE;
unsi gned char G SpaceDelinmted = TRUE;
unsi gned char N_New i neDel i mited = FALSE;
unsi gned char X NoDel i neter = FALSE;

unsi gned | ong T_ForceBytesPerLine = 0;
unsi gned char M Signal = 0;

unsi gned char WSSInsert = 0;

unsi gned char T_Tinestanp = O;

unsi gned char E_External O ockMdde = 2;
unsi gned char R _Sanpl eRate = 167;

unsi gned | ong Q Nunber Of Bytes = 0;

/1 Not used yet W

voi d Di spl ayHel p(voi d)
{

fprintf(stdout,"\nlWreExtractor [-?STW [-Q NunberOfBytes] [-R SanpleRate] [-M Signal] [-O fil enane]

USBee AX-Pro Data Extractor
Users Manual

-P

Podl D\n\ n");
fprintf(stdout," ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n CQutput Location Flags\n");
fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");
fprintf(stdout,"\n Wen to Quit Flags\n");
fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");
fprintf(stdout,"\n Signal Selection\n");
fprintf(stdout," M - Signal (1=signal0,128=signal 7)\n");
fprintf(stdout,"\n d ocking Mdes\n");
fprintf(stdout," R - Internal CLK Sanple Rate (16Msps default)\n");
fprintf(stdout,"\n Display Option\n");
fprintf(stdout," W - Insert Reset/Presence\n");
fprintf(stdout," T - Insert Tine Stanps\n");
exit(0);

}

void Error(char *err)

{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n",err);
exit(2);

}

[ ] R R Kk ko ko ko ko kR KR K Kk K R K K R KR K R KR K K

I/ Parse all of the command |ine options
//****************************************************

voi d ParseCommandLi ne(int argc, char *argv[])

))

Cont flag permits nmultiple commands in a single argv (like -AR)

P_PodlI D = (WORD) strtol (argv[++i], NULL, 0);

{
BOOL cont;
int i
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;
for(i=1; i < argc; ++i)
{
H(argvli110] == ") 1] (arovlil (o) ==
cont = TRUE;
for(j=1;argv[il[j] && cont;++) H
swi tch(toupper(argv[i][j]))
{
case 'P':
cont = FALSE;
br eak;
case 'O:
strcpy((char*) O Out put Fi
cont = FALSE;
br eak;
case '?':
Di spl ayHel p();
br eak;
case 'S':
S Screen = TRUE;
br eak;
case 'Q:
Q Nunber O Bytes =
cont = FALSE;
br eak;
case 'M:

M Signal = (BYTE)strtol (
cont FALSE;

| ename, argv[++i]);

(DWORD) strtol (argv[++i], NULL, 0);

argv[++i], NULL, 0);
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br eak;
case 'W:
WSSl nsert = 1;
cont = FALSE;
br eak;
case 'T':
T_Tinestanp = 1;
cont = FALSE;
br eak;
case 'R :
R Sanpl eRate = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'W:
Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'b':
Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
defaul t:
Di spl ayHel p();
Error("Invalid Command Line Switch");

/1 Now check to see if they make sense
if (P_Podl D == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

}
unsigned long StartTing;

void StartTiner()
{

StartTime = GetTi ckCount ();
}

voi d StopTimer()
{

printf(" \nTine Delta = %\ n", Get Ti ckCount () - StartTine);

[ ] R Rk ko ko ko ko R Kk K Kk K R Kk K R KR K R Kk K Kk

// Main Entry Point. The programstarts here.

R R

int main(int argc, char* argv[])

int RetVal ue;

unsigned |ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;

printf("USBee AX Data Extractor\n");
printf("1Wre Bus Extractor Version %l. %\ n", MAJOR_REV, M NOR _REV);

/1 Parse out the command |ine options
Par seCommandLi ne( argc, argv );

R e e

/1 Open up a file to store extracted data into

[ ] KRR Kk ko ko ko ko R KR K Kk R R Kk K R KR K R KR K Kk

FILE *fout;
if (O CQutputFilenane[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenanme, "wh");
el se
fout = fopen((char*)O QutputFilenane, "W');
}

R

/1 Start the USBee AX Pod extracting the data we want

] KRR Rk ko ko ko ko kR Kk K Kk K R K K K R KR K R Kk K K

Ret Val ue = StartExtraction( R _SanpleRate, P_Podl D, E External C ockMde, M Signal, WSSInsert, T_Tinmestanp );
if (RetValue == 0)
{

printf("Startup failed. |s the USBee AX-Pro connected and is the PodNumber correct?\n");

printf("Press any key to continue...");

getch();
return(0);
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}
printf("Processing and Saving Data to Disk.\n");

R

/1 Loop and do something with the collected data

[ ] Rk R R Rk ko ko ko ko R KR K Kk K R Kk K R KR K R KR K Kk

i nt KeepLooping = TRUE;

whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{
if (kbhit())
{
KeepLoopi ng = FALSE; /1 Stop the processing | oop
St opExtraction(); /1 Stop the stream ng of data fromthe USBee

}

[ ] KRR Rk ko kK ko R KR K Kk K R Kk K R KR K R KR K K

/1 1f there is data that has cone in
//****************************************************

int timeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

R R

/'l Get the data into our local working buffer
//****************************************************
StartTimer();

Get Next Dat a( tenpbuffer, length );

total bytes += length;

if (O QutputFilenanme[0])
fwite(tenpbuffer, length, 1, fout); /Il Wite it to a file

if (S_Screen)
fwite(tenpbuffer, length, 1, stdout); // Wite it to the screen

if (Q_Nunber Of Bytes)

{
if (QNunberOrBytes <= | ength)
{
got o Done; // Done with that nany bytes
}
Q Nunber Of Bytes -= | ength;
}

/1 StopTimer();

if (timeout++ > 10 ) break; // Let up once in a while to let the OS process

}

if (!S_Screen)
printf("\rProcessed %l output values.", total bytes);
T

/1 Check to see if we have fallen behind too far

[ ] KRR Kk ko kK ko ko kR KR K Kk K R Kk K R Kk K R KR K K

int y = ExtractBufferQOverflow();
if (y ==1)
{

printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
data rate or change to output binary files.\n");
goto Done;

}
else if (y == 2)

printf("\nRaw Sanpl e Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
data rate or change to output binary files.\n");
goto Done;
}

R R

// Gve the CSalittle tine to do sonething el se

[ ] R R R K ko ko ko ko R R K Kk K R Kk K R KR K R Kk K Kk

Sl eep(15);

if (!S_Screen)
printf("\rProcessed %l output values.", total bytes);

[ ] KR Rk ko kK ok ko R KR K Kk R R Kk R R KR K K R Kk K Kk

/1 Close the file

] Rk R R Kk ko ko ok ko R KR K Kk R R Kk K R KR K K R KR K K
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if (O_QutputFilenane[0])
fclose(fout);

[ ] Rk R Rk ko ko ko ko R KR K Kk K R Kk K R KR K R KR K Kk

// Stop the extraction process
//****************************************************

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return O;
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9 12S Data Extractor

The 12S Bus Data Extractor takes the real-time streaming data from an 12S bus, formats it and allows you
to save the data to disk or process it as it arrives.

9.1 12S Bus Data Extractor Specifications

. Continuous Real-Time Data Streaming

. Monitors one 12S Bus

. TTL Level inputs (0O-5V max, Vih = 2.0V, Vil = 0.8V)

. 12S Bit Clock up to 12MHz

. Asynchronous (internal) sampling from 1MB/s to 24MB/s*

. Output to Binary File*

. Output to Text File*

. Output to Screen*

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

9.2 Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The 12S Bus Data Extractor uses any of the 8 signal lines (O thru 7) and the GND (ground) line. Connect
any of the 8 signals lines to Word Select, CLK, and Data. Connect the GND line to the digital ground of
your system.

9.3 Extractor Command Line Program

The 12S Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\12S”)

7) Run the executable using the following command line arguments:
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| 2SExtractor [-?ST1234] [-Q Nunber O Bytes] [-R SanpleRate] [-M WrdSelect] [-L CLK] [-V
Data] [-O filenane] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags
Q - Number of output values (default = until keypress)
Signal Selection

M - Word Select Signal (1=signal0,128=signal7)
L - Clk Signal (1=signal0,128=signal7)
V - Data Signal (1=signal0,128=signal7)

Display Options
T - Insert Word Select Boundaries
Clocking Modes

R - Internal CLK Sample Rate (16Msps default)

. 247 = 24MHz
« 167 = 16MHz (default)
. 127 = 12MHz

. 87 =8MHz

. 67 =6MHz

. 47 = AMHz

. 37 =3MHz

. 27 =2MHz

. 17 = 1MHz

9.4 Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

9.4.1 DLL filename:

usbex! 2S.dl I in \ Wndows\ Syst enB2

9.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read
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GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned long |ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction( unsigned int Sanpl eRate, unsigned |ong
PodNunber, unsigned int C ockMdde, unsigned char WrdSel ect, unsigned char CLK, unsigned
char Data, unsigned char SSInsert, unsigned char BytesPerVal ue );

SampleRate:

17 = 1Msps

27 = 2Msps

37 = 3Msps

47 = 4Msps

67 = 6Msps

87 = 8Msps

127 = 12Msps

167 = 16Msps

247 = 24Msps
PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
ClockMode:

2 = Internal Timing as in SampleRate parameter
WordSelect:

Which signal the extractor uses for Word Select (1=channel0,128=channel7)
CLK:

Which signal the extractor uses for CLK (1=channel0,128=channel7)
Data:

Which signal the extractor uses for Data (1=channel0,128=channel7)
SSinsert:

Set to 1 to insert Word Select boundaries into the extracted data stream
BytesPerValue:

1, 2, 3, or 4 bytes per value. Allows capture of 8, 16, 24, or 32 bits of audio data
Returns:

1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API ExtractBuf ferOverfl ow void);

Return:
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0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow

9.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The 12S Bus Extractor outputs data values separated by newline characters with optional Word Selects
inserted.

I2SExtractor -O output.dex -P 143 -Q 500000 -M 8 -L 1 -V 2 —T

File Edit ‘iew Favorites UserCommands Gridlines Tools  Help,
L@ @B sl &5 wlsoe [£ =

‘ 1] ‘ 10 ‘ 20 ‘ 30 ‘ 40
123456789 123456789 123456789 1234567589 1234567
. Word Select Low 55 -

l

Word Select High AA
Word Select Low 55
Word Select High Ak
Word Select Low 55
Word Select High Ak
Word Select Low 43
Word Select High 45
Word Select Low 12
10 Word Select High F4
11: Word Select Low 84
12 Word Select High A4 —
13: Word Select Low CC

14 Word Select High 03

[Ea s e SN T, RN N

15: Word Select Low 55
16 Word S=lart Himkh AL .:J
|Lires 1 ta 15 [73% [File Size: 410 bytes (20lines) [0717/2006 16:48] 4

9.4.4 Example Source Code

[ ] Rk R R Kk ko ko kK ko R R K Kk K R K Kk K R KR K R KR K K

/1 USBee AX-Pro Data Extractor
/1 12S Bus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

R e

#i ncl ude "stdaf x. h"
#include "stdio. h"
#i ncl ude "conio. h"
#i ncl ude "wi ndows. h"
#include <fcntl. h>
#include <io.h>

#i nclude <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

[ ] R R Rk ko ko ko R KR K Kk R R K Kk K R KR K R KR K Kk

/1 Declare the Extractor DLL APl routines

R

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl | i nport)

CWAV_I MPORT int CWAV_API StartExtraction( unsigned int SanpleRate, unsigned | ong PodNunber, unsigned int C ockMde,
unsi gned char WrdSel ect, unsigned char CLK, unsigned char Data,
unsi gned char SSlnsert, unsigned char BytesPerValue );

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_| MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_I MPORT unsi gned | ong CWAV_API Extracti onBuffer Count (void);

R

/1 Define the working buffer

R R

#defi ne WORKI NG BUFFER SI ZE  (65536*8)
unsi gned char tenpbuff er [ WORKI NG_BUFFER_SI ZE] ;
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/1 Command Line Paraneter Settings

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

| ong
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
| ong
char
char
char
char
char
char

P_PodI D = 0;

O _Qut put Fi | enane[ 256] = {0}
S_Screen = FALSE;

Byt ePerValue = 1
_2_BytePerVal ue = FALSE
_4_BytePerVal ue = FALSE;
Y_Least Si gni fi cant Byt eFi rst = FALSE;
Z_Most Signi ficantByteFirst = TRUE
A_ASCl | Text Val ues = FALSE;

D Deci nal Text Val ues = FALSE;
H HexText Val ues = TRUE;

B_Bi nar yText Val ues = FALSE;
| _Bi naryVal ues = FALSE;
C_CommaDel i mited = FALSE;
G_SpaceDel inmted = TRUE
N_New i neDel i mited = FALSE;
X_NoDel i meter = FALSE;
T_ForceBytesPerLine = 0

M WordSel ect = 0;

L CK=0

V_Data = 0

J_MSO = 0;

K_Dat aEdge = 0;

USBee AX-Pro Data Extractor
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U_M SCEdge

char T_SSInsert
char E_External C oc

char R_Sanpl eRate =

I ong Q Nunmber O Byt es

voi d Di spl ayHel p(voi d)
{

0;
0

i(lvbde =2

167;
= 0;

fprintf(stdout,"\nl2SExtractor [-?ST1234] [-Q Nunber Of Bytes] [-R SanpleRate] [-M WrdSelect] [-L CLK] [-V Data] |-

O fil ename

-P Podl D\n\n");

fprintf(stdout," ? - Display this help screen\n")
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n")
fprintf(stdout,"\n Qutput Location Flags\n");
fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");
fprintf(stdout,"\n Wen to Quit Flags\n")
fprintf(stdout," Q - Nunber of output values (default = until keypress)\n")
fprintf(stdout,"\n Signal Selection\n");
fprintf(stdout," M - Word Select Signal (1=signal0,128=signal 7)\n");
fprintf(stdout," L - dk Signal (1=signal0, 128=signal 7)\n");
fprintf(stdout," V - Data Signal (1=signal0,128=signal 7)\n")
fprintf(stdout,"\n Number of Bytes to Capture\n");
fprintf(stdout," 1 - One Byte per value (default)\n");
fprintf(stdout," 2 - Two Bytes per val ue\n")
fprintf(stdout," 3 - Three Bytes per value\n")
fprintf(stdout," 4 - Four Bytes per value\n")
fprintf(stdout,"\n C ocking Mdes\n");
fprintf(stdout," R - Internal CLK Sanple Rate (16Msps default)\n");
fprintf(stdout,"\n Display Option\n")
fprintf(stdout," T - Insert Wrd Sel ect Boundaries\n")
exit(0)

}

void Error(char *err)

{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n",err);
exit(2);

}

R R

/1 Parse all of the command |ine options
//****************************************************
void ParseConmandLi ne(int argc, char *argv[])
{

BOOL cont;

int i,

DWORD Wor dExanpl e;

BYTE Byt eExanpl e

for(i=1; i < argc; ++i)
{
f{f((argV[i][O] =="-") |l (argv[i][0] =="/"))
cont = TRUE;
for(j=1;argv[i][j] &% cont;++j)

swi tch(toupper(argv[i][j]))
{

case 'P':

P_PodlI D = (WORD) strtol (argv[++i], NULL, 0);

cont = FALSE;

/1 Cont flag permits nultiple conmands in a single argv (like -AR)
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case

case
case

case

case
case
case
case

case

case

br eak;
strcpy((char*)
cont = FALSE;
br eak;

'

Di spl ayHel p();
br eak;

'S

O Qutput Fil enane, argv[++i]);

S_Screen = TRUE;

br eak;

Q Nunber O Byt e
cont = FALSE;
br eak;

1

Byt ePer Val ue =
br eak;

t2':

Byt ePer Val ue =
br eak;

'3

Byt ePer Val ue =
br eak;

"4

Byt ePer Val ue =
br eak;

‘M

M WordSel ect =
cont = FALSE;
br eak;

L

L_CLK = (BYTE)
cont = FALSE;
br eak;

case 'V :
V_Data = (BYTE)strtol (argv[++i], NULL, 0);

case

cont = FALSE;
br eak;
T

s = (DWORD)strtol (argv[++i], NULL, 0);

4;

(BYTE)strtol (argv[++i], NULL, 0);

strtol (argv[++i], NULL, 0);

J_M SO = (BYTE)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;

case 'K

case '

case

case

K_Eiat aEdge = (
cont = FALSE;
br eak;

U:

U_M SCEdge = (
cont = FALSE;
br eak;

T

T_SSInsert =1
cont = FALSE;
br eak;

‘E

E External O oc
cont = FALSE;
br eak;

case 'R :
R Sanpl eRate =
cont = FALSE;
br eak;

case 'W:
Wor dExanpl e =

case

cont = FALSE;
br eak;

o

Byt eExanpl e =
cont = FALSE;
br eak;

defaul t:

Di spl ayHel p();
Error("Invalid

/1 Now check to see if they make sense

if (P_PodlD == 0)
{
Di spl ayHel p();

Error("No Pod Nunber Specified");

}
unsi gned long StartTing;

void StartTinmer()
{

StartTime = GetTi ckCount ();

90

BYTE) strtol (argv[++i], NULL, 0);

BYTE) strtol (argv[++i], NULL, 0);

kMode = (DWORD)strtol (argv[++i], NULL, 0);

(BYTE)strtol (argv[++i], NULL, 0);

(DWORD) strtol (argv[++i], NULL, 0);

(BYTE)strtol (argv[++i], NULL, 0);
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voi d StopTimer()
{

printf(" \nTine Delta = %\ n", Get Ti ckCount () - StartTine);

}

R

/1 Main Entry Point. The programstarts here.

[ *rERE R R R R R KRR AR KRR KRR KRR KRR R AR KRR KRR KRR KRR AR KRR AR AR
int main(int argc, char* argv[])

int RetVal ue;

unsigned |l ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;

printf("USBee AX Data Extractor\n");
printf("12S Bus Extractor Version %l. %\ n", MAJOR REV, M NOR REV);

/1 Parse out the command |ine options
Par seCommendLi ne( argc, argv );

[ ] R R Kk ko kK ko ko R KR K Kk K R K Kk K R KR K R KR K Kk

/1 Open up a file to store extracted data into
//****************************************************

FILE *fout;
if (O QutputFilenanme[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenane, "wbh");
el se
fout = fopen((char*)O QutputFilename, "w');
}

[ ] KRR R ko kK ko ko R KR K Kk K R Kk K R KR K R Kk K Kk

/1 Start the USBee AX Pod extracting the data we want

[ ] KRR Kk ko ko ko R Kk K Kk K R Kk K R K KR K R KR K K

USBee AX-Pro Data Extractor
Users Manual

Ret Val ue = StartExtraction( R_SanpleRate, P_Podl D, E_External G ockMbde, M WrdSelect,

Byt ePer Val ue );

if (RetValue == 0)

L_CLK, V_Data, T_SSInsert,

printf("Startup failed. |s the USBee AX-Pro connected and is the PodNumber correct?\n");

printf("Press any key to continue...");
getch();
return(0);

printf("Processing and Saving Data to Disk.\n");
//****************************************************

/1 Loop and do sonmething with the collected data
//****************************************************

int KeepLooping = TRUE;

whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{

if (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop

St opExtraction(); /1 Stop the stream ng of data fromthe USBee

[ ] KRR Kk ko ko ko R KR K Kk K R Kk K R KR K R KR K K

/1 1f there is data that has cone in
//****************************************************

int timeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

[ *rRE R R R AR R KRR AR KRR R KRR KRR KRR KRR AR AR KRR KRR AR KRR AR AR R
I/ Get the data into our |ocal working buffer
//****************************************************
StartTiner();

Get Next Dat a( tenpbuffer, length );

total bytes += | ength;

if (O CQutputFilenane[0])

fwite(tenpbuffer, length, 1, fout); /Il Wite it to a file

if (S_Screen)

fwite(tenpbuffer, length, 1, stdout); // Wite it to the screen

if (Q NunmberOf Bytes)
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your

your

92

data

data

if (QNunberOrBytes <= | ength)
{
got o Done; // Done with that nany bytes

}
Q Nunber Of Bytes -= | ength;

/1 StopTimer();

if (tineout++ > 10 ) break; // Let up once in a while to let the OS process

}

if (!S_Screen)
printf("\rProcessed %l output values.", total bytes);

[ ] KRR Kk ko kK ok ko kR KR K Kk K R Kk K R KR K R Kk K K

/1 Check to see if we have fallen behind too far

[ ] KRR Rk ko kK ko R KR K Kk K R Kk K R KR K R KR K K

int y = ExtractBufferQOverflow();
if (y ==1)
printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower
rate or change to output binary files.\n");
goto Done;
}
else if (y == 2)
{
printf("\nRaw Sanpl e Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower

rate or change to output binary files.\n");
goto Done;
}

[ ] KRk ko ko ko ko kR KR K Kk K R Kk K R KR K R Kk K K

// Gve the CSa little tine to do sonething el se

[ ] KRk ko ko ko ko R KR K Kk K R Kk K R KR K R KR K Kk

Sl eep(15);

it (1S_Screen)

printf("\rProcessed %l output values.", total bytes);

[ ] KR Kk ko ko ko ko kR kR K Kk K R Kk K R KR K R KR K K

/1 Close the file

[ REF R R KR KRR KKK KRR KKK KKK KK H R H R KR H KR H K

if (O QutputFilenanme[0])

fclose(fout);

R

// Stop the extraction process

[ ] R Rk ko ko ko ko R kR K Kk K R Kk K R KR K R KR K K

St opExtraction();

if (kbhit()) getch();
printf("\nPress any key to continue...");
getch();

return 0;
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10 Low and Full Speed USB Data Extractor

The USB Data Extractor takes the real-time streaming data from the Full or Low Speed bus, formats it and
allows you to save the data to disk or process it as it arrives.

10.1USB Data Extractor Specifications

. Continuous Real-Time Data Streaming

. One USB Bus running at Low (1.5Mbps) or Full Speed (12Mbps) USB (not High Speed)

. TTL Level inputs (0-5V max, Vih = 2.0V, Vil = 0.8V)

. Time Stamp for each packet

. Output to Text File*

. Output to Screen*

. Comma, Space, or Newline Delimited files

. Packet filter on Device Address, and/or Endpoint

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

10.2Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly O-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The USB Bus Data Extractor uses signal O and signal 1 as the DPlus and DMinus lines of the USB bus.
Connect these signals to the USB bus using the test clips provided. Connect the GND line to the digital
ground of your system.

10.3Extractor Command Line Program

The USB Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\USB”)

7) Run the executable using the following command line arguments:
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USBExt ractor [-?SDHI CGAB] [-R USBSpeed] [-Q NunberOfBytes] [-V
Timestanp] [-O filenane] -P Podl D

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags

Q - Number of output values (default = until keypress)
Input Format Flags

R - Bus Speed (O=Low Speed USB, 1=Full Speed USB)
Output Format Flags

A - All Packet Fields are output (default)

B — Only Data Bytes are output

D - Decimal Text Values ("49")

H - Hex Text Values ("31") default

| - Binary Values (49)

C - Comma Delimited

G - Space Delimited (default)

Timestamps

V - Timestamps (0O=off, 1=each packet start)

10.4Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

10.4.1 DLL filename:
usbexUSB. dl | in \ Wndows\ Syst enB2

10.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuffer Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read
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GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned
[ ong | ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction(unsigned | ong PodNumber,

unsi gned char Speed, unsigned char All, unsigned char Decinal, unsigned
char Hex, unsigned char Binary, unsigned char Comma, unsigned char
Space, unsigned char Ti nestanps)

PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
Speed:

0 = Low Speed

1 = Full Speed
All:

0 — Only the data payload bytes are returned

1 — All USB packet fields are returned
Decimal:

1 — Decimal Values (text) are output for the data bytes
Hex:

1 — Hex Values (text) are output for the data bytes
Binary:

1 — All data is in binary form, not text
Comma:

1 — Commas are placed between each field/data byte

Space:

1 — Spaces are placed between each field/data byte
Timestamp:

1 — Print Timestamps at the start of each packet
Returns:

1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions

CWAV_EXPORT char CWAV_API ExtractBufferQOverfl owvoid);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow
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10.4.3 Extraction Data Format

The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The USB Bus Extractor DLL sends the extracted data through the *buffer in the requested form based on
the parameters in the StartExtraction call. For example, if Binary is set to a 0, then the *buffer will
receive the binary bytes that make up the data stream. If Hex is set to a 1, the *buffer will contain a text
string which is the data of the USB traffic in Hex text form, separated by any specified delimiters.

1 0000000343 OOT  &dd: 2 3
1 N0O0O00344 OUT  &dd:2 i
ONOogn0345 OUT  &dd:2 EndPoint 6 DATAD 0 OF 08 09 04 0B OC 00 O OF 19 11 12 12 14 1% 1k
0000800346 OUT  &dd-2 EndPoint b DATAD 47 44 45 46 47 48 49 &4 4B 4C 40 4F OF %0 &1 %7 17 ¢
OO00000347 OUT  &dd.3 EndPoict 7 DATAD H1 2F B3I 84 BS 85 &7 84 =5 BA 85 BC 4D EF 8F 30 91 ¢
0000900349 IH &31:7 ErdFrdmt: 1 DATAD EJ E? EL E3 IF D€ OD DT DB D& O5 DB 07 D& 05 D4 03 [
i OAQ0enDasn IM &3d:2 EndPoant 2 DATAD Ak &% A A7 &b A5 B4 A1 A2 A1 40 OF 9E 9D 9C 3B %4 1
0000900351 I8 idd 2 ErdPoimt 3 DATAD 70 &F EE 60 EC 6B G& B9 &6 7 66 BS G4 63 62 &1 GO0
0000900352 1IN &34 7 ErdFeint 4 DATAD 35 34 33 312 31 30 ZF 2E 20 2C 2B 2 29 2B 27 26 25 &
n000g00353 IN 317 ErdFoimt 5 DATAD FI FE F7 FS FG F4 F2 E2 F1 FN EF EE ED EC EE E& E7 I
000annisy e &dd: 2 EndPoamt b DATLD BC BR D& B DO Bi Bd B BY D1 B AF AE AD AC
0000900355 I8 idd ] EndPrict:7 DATAD PE 70 7C 78 T4 79 7B 77 76 76 74 F3 72 71 70 £F EE ¢
DO00G00356 OUT  &dd.3 EsdPedst ] DATAL OO CL ©2 ©3 C4 £5 C £7 CB C9 Ch CE ©C OO £E CF T I
0000g003s? OUT  &dd:2 EndEoiet 2 DATAL 00 AC
000Eennasa our idd: 2 EndPoamt 3 DATE] 01 0F ACE
0000000359 OUT  &dd:2 EndFoict 4 DATAL 03 04 D5 ACK
i 0000000360 OUT  &34:27 ExdFoint 5 DATAL 06 07 08 03 ACK
on0ogn03el OUT  &dd:? EndEcist & CATAL 04 08 0C 0D OE  ACK
000000363 OUT  &dd-7 EndPoimt 7 DATAL OF O0 11 17 13 14 ACK
7 D000ODD3E] I i33:] ExdPeimt:1 DATA1 3F 3F 30 IC 3B 34 3% 39 37 36 35 34 33 32 31 30 IF ;
nONasnnIss IN &34:2 ErdPrimt:? DATA] FE ACK
onnasnnies M &dd: 2 ErdPramt 3 DATE1 FE FD  ACH
0 D0O09DDiE? 1M idd 3 ExdPrimt-4 DATAL FC BB Fh  ACK
iL  D0O0DDD3GE IN idd.2 ExdFoint .5 DATAl F3 B8 F7 F& ACK
17 0000900363 IN 317 ErvdFoimt 6 DATAl F5 FA F3 EZ F1  ACK
1 000oennat) M &dd: 2 ErvdPoamt T DATE] FO EF EE EC BB A&CE
44 0OO00DD037L OOT  &dd:2 EndFodmt:1 DATAD 15 L€ 17 18 19 1h 18 ACK
5 0000900372 OUT  &44:2 EwdPmise 2 DATAD IC ID 1E IE 20 21 22 21 ACK
15 OOOOSON3TI OUT  &dd:2 EndPoint o3 DATAD 24 2% 2% 27 28 29 2 2B IC  ACE
i 000eannaty auT kdd: 2 EncdPoamt: 4 DATED 20 JE IF 30 31 33 33 34 36 26 ACK
47 DOOODDDATS OUT  Add:2 EndPoict S DATAD 37 35 39 3k 3B IC 30 AE 3F 40 41 ACK
i3 O0O0D0D3TE OUT  &3d:2 ExdFocint 6 DATAD 42 43 44 45 46 47 4B &9 A& 4B 4C 4D ACK
: oN0agn0377 OUT  &dd:? EpdPoimt 7 CATAD &E 4F 60 51 62 51 Si 65 56 67 58 69 54  AcK
o0I0a0037a I8 idd 7 ErdPoimt-1 DATAD Eh E% EA E7 Kb BE5 B4 ACE
0000000380 1IN idd:] ExdFeimt .2 DATAD EI Ez EL EO IF [E OD DC  ACK
n0Idg00381 1IN 347 ErdPrdmt 3 DATAD DE DA D9 O 07 [% DG [4 D3 ACE
S nonagnoae: iM kdd: 7 ErdPramt 4 DATED B2 D1 D0 CF CE CD OF OB R <9 ACK
: G ECER iad 3 Foimt -5 DATAD CH CF 06 (5 O €1 CF {1 CD BF BB ACH
S DO000ODDIEd IM idd.2] ExdPeint. 6 DATAD ED BC EE Bi BS EJ BF E6 BS B4 BI B2 ACK
57 0000T0038S IR &31:27 ErdFodmt:7 DATAD EL BO AF AE AD AC AP A4 A5 &8 A&7 &6 A5 ACK
| 0000ennanG aur &dd:2 EndPoamt:1 DATE] 5B SC G0 SE BF 60 &1 62 &3 6d &% &b 27 &0
53 0000OD03A? OUT  &dd:? EndFoint 2 [WTal 69 &k BB GC D GE &F 70 71 72 73 74 75 76 7 ¥
0000000388 OUT  &4d:2 EsdFedse 3 DATAL 78 78 7& 7B 7C 70 FE 7F =0 Bl 87 B3 84 B5 85 &7 ACK
51 0O00D00389 OUT  &34:2 EndPodmt 4 DATAL B9 9 B4 98 BC 80 BE BF 50 91 37 53 94 5C 95 57 99
i 000annag aur kdd: 2 EncdPoamt 5 DATL] 99 Bk 95 9C 90 9E SF AD &3 A2 &Y A4 A5 &G AT KB A9 4
: OO00O00391 OUT  &dd 3 EndPoict b DTl AB A7 AL AE AF B Bi EJ B B4 BS He B7 BB E9 BW EE I
54 0000DD0392 OUT  &3d:2 EsdPedst 7 DATAL EE BF ©0 CL C2 C3 Cd4 ©5 CB CF Cf C9 CA CB ©C CD CE ©
! 00oao00393 IN &3d:7 ErdPramt:1l DATA] &9 &3 42 AL &0 9F SE 90 3C 9B 74 99 93 57 &
i 000000345 I8 idd 7 ErdPoimt 2 DATA] 96 95 94 93 92 91 90 6F &K 60 AC AE AA B9 A0 ACK
A7 DOO00OD03%E IN idd:? EndFoint:3 DATAl 87 26 BS 44 B3 82 €1 80 7F FE 70 7C 7B T 79 7B A&CI
! n0I0g00337 IN L3127 ExdFoimt 4 DATA] 77 76 75 74 73 72 71 70 &F GE &0 EC GE E& 63 B &7
onnagnn3 IM &3d:7 ErdPramt: b DATE] &6 &6 Bd 67 62 61 &0 GF SE B0 5C BB 54 O 50 7 Gi ¢
0000900399 18 idd 7 ErdProist b DATA] G4 5% 52 51 50 4F AE 40 4C 4B 4k 49 43 47 46 45 44 -
L DO00SD0End 1IN idd:] ExdPedint:? DATAL 41 40 3F 3E 30 30 38 34 35 38 37 36 35 34 33 32 31
77 0O0ODDOANL OUT  &3d:2 EndPodet 1 DATAD D2 D D4 05 D6 07 DB 09 D& DE OC O DE DF E0 E1 EZ
000gennen our &3d:2 EvdPoamt 2 DATED E? ER E9 EL ED EC ED EE EF FO FI F2 F)1 Fi& FS Fi F? I=
il i ni‘l
|Lran 18 o373 - . -ars F
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10.4.4 Example Source Code

R e

/1 USBee AX-Pro Data Extractor
/1 USB Bus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

R R

#include "stdafx. h"
#include "stdio. h"
#i ncl ude "conio. h"
#incl ude "wi ndows. h"
#include <fcntl. h>
#i nclude <io.h>
#include <stdlib. h>
#include <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

[ ] kR Rk ko ko ko ko R KR K Kk R R K K R KR K R Kk K K

/1 Declare the Extractor DLL APl routines

[ ] kR Rk ko ko ko ko R KR K Kk K R Kk K R KR K R Kk K K

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl |inport)

CWAV_| MPORT int CWAV_API StartExtraction(unsigned | ong PodNunber,
Deci mal , unsigned char Hex, unsigned char Binary, unsigned char Comma,

unsi gned int Endpoint, unsigned int Device) ;

CWAV_| MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer,
CWAV_| MPORT int CWAV_API StopExtraction( void );

CWAV_I MPORT char CWAV_API Extract Buf f er Overfl ow voi d);

CWAV_| MPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (void);

[ ] KRR Kk ko ko ok ko R KR K Kk K R Kk K R KR K R KR K Kk

I/ Define the working buffer

R R

#define WORKI NG _BUFFER_SI ZE ~ (65536*8)
unsi gned char tenpbuff er [ WORKI NG_BUFFER_SI ZE] ;

/1 Command Line Paraneter Settings

unsi gned | ong P_PodI D = 0;

unsi gned char O _CQut put Fi | enane[ 256] = {0};
unsi gned char S_Screen = FALSE;

unsi gned char A_All = TRUE;

unsi gned char B_DataOnly = FALSE;

unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char | _Bi naryVal ues = FALSE;

unsi gned char C_CommaDel i mited = FALSE;
unsi gned char G SpaceDelinited = TRUE
unsi gned | ong Q Nunber Of Bytes = 0;

unsi gned |l ong R Speed = 1; /'l Full Speed
unsi gned | ong V_Ti nestanps = TRUE;

voi d Di spl ayHel p(voi d)
{

fprintf(stdout,"\nUSBExtractor [-7?SDH CGAB] [-R USBSpeed]

PodI D\n");

fprintf(stdout,"\n ? - Display this help screen\n");

fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");

fprintf(stdout,"\n CQutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");

fprintf(stdout,"\n Wen to Quit Flags\n");

fprintf(stdout," Q - Nunber of output values (default

fprintf(stdout,"\n |Input Format Flags\n");

fprintf(stdout," R - Bus Speed (0=Low Speed USB, 1=Full

fprintf(stdout,"\n Qutput Nunber Format Flags\n");

USBee AX-Pro Data Extractor
Users Manual

unsi gned char Speed, unsigned char All, unsigned char
unsi gned char Space, unsigned char Ti nestanps,

unsi gned | ong | ength);

[-Q NunberOfBytes] [-V Tinmestanp] [-O filenane] -P

keypress)\n");

Speed USB)\n");

fprintf(stdout," A - Al Packet Fields are output (default)\n");
fprintf(stdout," B - Only data bytes are output\n");
fprintf(stdout," D - Decimal Text Values (\"49\")\n");
fprintf(stdout," H - Hex Text Values (\"31\") default\n");
fprintf(stdout," | - Binary Values (49)\n");

fprintf(stdout," C - Comma Delimited\n");

fprintf(stdout," G - Space Delinmted (default)\n");
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fprintf(stdout," V - Tinmestanps (0=of f(default), 1=Ti nestanp on\n");
}
void Error(char *err)
{
fprintf(stderr,"Error: ");
fprintf(stderr,"%\n",err);
exit(2);
}

R e

/1 Parse all of the command |ine options

] KRR Rk ko ko ko kR KR K Kk R R Kk R R KR K R Kk K K

voi d ParseConmandLi ne(int argc, char *argv[])
{
BOOL cont;
int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

for(i=1; i < argc; ++i)
i{f((argV[i][O] =="-") |l (argv[i][0]

cont = TRUE;
for(j=1;argv[i][j] &% cont;++j)

switch(toupper(argv[il[j]))
{

case 'P':

="/"))

// Cont flag permits nultiple conmmands in a single argv (like -AR)

P_Podl D = (WORD) strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'O:

strcpy((char*)O Qutput Fil enane, argv[++i]);

cont = FALSE;
br eak;
case '?':
Di spl ayHel p();
exit(0);

br eak;
case 'S':
S_Screen = TRUE;
br eak;
case 'A':
A Al = TRUE

B DataOnly = FALSE;

br eak;
case 'B':
A Al = FALSE;

B DataOnly = TRUE;

br eak;
case 'D:

D_Déci nal Text Val ues = TRUE;

H_HexText Val ues =
br eak;
case 'H:

FALSE;

H_HéxText Val ues = TRUE;

br eak;
case 'I|':

I_Bi naryVal ues = TRUE;

H HexText Val ues =
br eak;

case 'C:
C_CommaDel i m ted
G_SpaceDel i m ted
br eak;

case 'G:
G_SpaceDel i m ted
br eak;

case 'Q:
Q Nunber Of Bytes =
cont = FALSE;

br eak;

case 'V :

FALSE;

TRUE;
FALSE;

TRUE;

(DWORD) strtol (argv[++i], NULL, 0);

V_Ti nestanps = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;

case

R Speed = (DWORD)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'W:

Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
case 'b':

Byt éExaan e = (BYTE)strtol (argv[++i], NULL, 0);

cont = FALSE;
br eak;
defaul t:
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Di spl ayHel p();
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fprintf(stdout,"\nCommand |ine switch % not recognized\n", toupper(argv[i][j]));

Error("Invalid Command Line Switch");
exit(0);

/'l Now check to see if they make sense
if (P_Podl D == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

[ ] KRR Rk ko ko ko ko kR KR K Kk K R Kk K R KR K K R kR K Kk

// Main Entry Point. The programstarts here.

R e

int main(int argc, char* argv[])

int RetVal ue;

unsi gned | ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");

printf("USB Bus Extractor Version %l. %\ n", MAJOR REV, M NOR REV);

/1 Parse out the command |ine options
Par seCommandLi ne( argc, argv );

[ ] KRR R ko kK ko ko R KR K Kk K R Kk K R KR K R Kk K Kk

/1 Open up a file to store extracted data into
//****************************************************

FI LE *fout;
if (O QutputFilenane[0])
{
if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenane, "wbh");
el se
fout = fopen((char*)O QutputFilename, "w');
}

[ ] Rk Kk ko kK ko ko R KR K Kk K R K Kk K R KR K R Kk K Kk

I/ Start the USBee AX Pod extracting the data we want

R e

i nt Endpoi nt

= 999;
int Device = 99

9
9

Ret Val ue = StartExtraction(P_Podl D, R Speed, A All, D_Decinal TextVal ues, H_HexTextVal ues, |_Bi naryVal ues,

C _CommaDel i mited, G SpaceDelimnited, V_Tinmestanps, Endpoint, Device)

if (RetValue == 0)

printf("Startup failed. |s the USBee AX-Pro connected and is the PodNumber correct?\n");

printf("Press any key to continue...");
getch();
return(0);

[ ] R R ko ko ko ko R KR K Kk K R Kk K R KR K R KR K K

/1 Loop and do something with the collected data
//****************************************************

char A dSignal = 99;

int KeepLooping = TRUE;

whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{

it (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop

St opExtraction(); // Stop the stream ng of
}

[ ] Rk Rk ko ko ko ko R KR K Kk R R Kk K R KR K R Kk K Kk

/1 1f there is data that has cone in

[ *rEEEE R R AR KRR KRR R KRR KRR KRR AR KRR KRR KRR KRR KRR KRR AR AR A
int tinmeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

[ ] R R Kk ko ko ko ko R KR K Kk R R Kk K R KR K R Kk K Kk

data fromthe USBee
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/1 Get the data into our |ocal working buffer
//****************************************************

Get Next Dat a( tenpbuffer, length );
total bytes += | ength;

if (O CQutputFilenane[0])
fwite(tempbuffer, length, 1, fout); /Il Wite it to afile

if (S_Screen)
fwite(tempbuffer, length, 1, stdout); // Wite it to the screen

if (Q NunmberOf Bytes)

if (QNunberOrBytes <= | ength)

{
got o Done; // Done with that nany bytes
}
Q Nunber Of Bytes -= | ength;
}
if (tineout++ > 3 ) break; // Let up once in a while to let the OS process
}
if (!S_Screen)

printf("\rProcessed %l output values.", total bytes);

[ ] KRRk ko ko ko R KR K Kk K R Kk K R Kk K R Kk K Kk

/1 Check to see if we have fallen behind too far
//****************************************************

int y = ExtractBufferOverflow();

if (y==1)

WAV

printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower

your data rate or change to output binary files.\n");
got o Done;

}
else if (y == 2)
{

printf("\nRaw Sanpl e Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower

your data rate or change to output binary files.\n");
got o Done;
}

[ ] R Kk ko ko ko ko R KR K Kk K R Kk K R KR K R Kk K Kk

// Gve the CSa little tine to do sonething el se
//****************************************************

Sl eep(15);

it (1S_Screen)
printf("\rProcessed %l output values.", total bytes);

[ ] Rk Kk ko ko ko ko R Kk K Kk K R Kk K R KR K R KR K Kk

/Il Close the file

R

if (O CQutputFilenane[0])
fclose(fout);

[ ] R R Rk ko ko ko ko R Kk K Kk R R Kk K R Kk K R KR K Kk

// Stop the extraction process

[ ] KRR Rk ko ko ko ko R Kk K Kk K R Kk K R KR K R KR K K

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return 0;
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11 CAN Data Extractor

The CAN Bus Data Extractor takes the real-time streaming data from the CAN bus, formats it and allows
you to save the data to disk or process it as it arrives.

11.1CAN Data Extractor Specifications

. Continuous Real-Time Data Streaming

. Monitors one CAN Bus

. TTL Level inputs (0-5V max, Vih = 2.0V, Vil = 0.8V) — intended to be used on the digital side of
a CAN bus transceiver (such as the Microchip MCP2551)

. 11 or 29-bit identifier supported

. Time Stamp for each packet

. Output to Text File*

. Output to Screen*

. Comma or Space Delimited files

. Packet filter on Identifier

. Output File Viewer (including binary, text, search and export functions)

. Extractor API libraries interface directly to your own software to further process the extracted
data. Any language that supports calls to DLLs is supported.

* - output bandwidths are dependent on PC USB hardware, hard disk and/or screen throughput.

11.2Hardware Setup

To use the Data Extractor you need to connect the USBee AX-Pro Test Pod to your hardware using the test
leads. You can either connect the test leads directly to pin headers on your board, or use the test clips for
attaching to your components.

Please note that the USBee AX-Pro Test Pod inputs are strictly 0-5V levels. Any voltage outside
this range on the signals will damage the pod and may damage your hardware. If your system
uses different voltage levels, you must buffer the signals externally to the USBee AX-Pro Test
Pod before connecting the signals to the unit.

The CAN Bus Data Extractor connects to the digital side of your CAN bus transceiver and only needs to
listen to the receiving side of the transceiver (such as the RxD pin on the Microchip MCP2551 CAN bus
transceiver chip). Use signal O as the RxD data line and connect the GND line to the digital ground of your
system. Connect these signals to the CAN bus transceiver IC using the test clips provided.

11.3Extractor Command Line Program

The CAN Bus Data Extractor includes a Windows Command Prompt executable that lets you operate the
Data Extractor without writing any software. The program is executed in a Command Prompt window and
is configured using command line arguments. The extracted data is then stored to disk or outputted to
the screen depending on these parameters.

To run the Data Extractor:

1) Install the USBee AX-Pro software on your PC

2) Install the Data Extractor software on your PC

3) Plug in your USBee AX-Pro Test Pod into your PC using a USB 2.0 High Speed Port

4) Open a Windows Command Prompt window by clicking Start, All Programs, Accessories, Command
Prompt.

5) Change the working directory to the Data Extractor directory

6) (“cd \program files\USBee Data Extractor\CAN")

7) Run the executable using the following command line arguments:
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CANExt ractor [-?SDH CGAB] [-R CANSpeed] [-Q NunberOfBytes] [-V
Tinmestanp] [-O filenanme] [-M MaxID] [-N MnID] -P

? - Display this help screen
USBee AX-Pro Pod to Use

P - Pod ID (required)
Output Location Flags

O - Output to filename (default off)
S - Output to the screen (default off)

When to Quit Flags

Q - Number of output values (default = until keypress)
Input Format Flags

R - Bus Speed in bits/second (default = 250000)
Output Format Flags

A - All Packet Fields are output (default)

B — Only Data Bytes are output

D - Decimal Text Values ("49")

H - Hex Text Values ("31") default

| - Binary Values (49)

C - Comma Delimited

G - Space Delimited (default)

M - Maximum ldentifier Filter

N - Minimum Identifier Filter
Timestamps

V - Timestamps (O=off, 1=each packet start)

11.4Extractor API

The Data Extractor is implemented using a Windows DLL that interfaces to the existing USBee AX-Pro DLL
and drivers. This DLL can be called using any software language that supports calls to DLLs. Below are
the details of this DLL interface and the routines that are available for your use.

11.4.1 DLL filename:
usbexCAN. dl I in \ Wndows\ Syst enB2

11.4.2 DLL Exported Functions and parameters

ExtractionBufferCount — Returns the number of bytes that have been extracted from the data stream so
far and are available to read using GetNextData.

CWAV_EXPORT unsi gned | ong CWAV_API Extracti onBuffer Count (voi d)

Returns:
0 — No data to read yet
other — number of bytes available to read
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GetNextData — Copies the extracted data from the extractor into your working buffer

CWAV_EXPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned
I ong | ength);

buffer:

pointer to where you want the extracted data to be placed
length:

number of bytes you want to read from the extraction DLL
Returns:

0 — No data to read yet

1 — Data was copied into the buffer

StartExtraction — Starts the Data Extraction with the given parameters.

CWAV_EXPORT int CWAV_API StartExtraction(unsigned | ong PodNunber,

unsi gned | ong Speed, unsigned char All, unsigned char Decimal, unsigned
char Hex, unsigned char Binary, unsigned char Comma, unsigned char
Space, unsigned char Ti mestanps, unsigned |long MaxlDFilter, unsigned
long MnlIDFilter)

PodNumber:

Pod ID on the back of the USBee AX-Pro Test Pod
Speed:

Bit rate of the CAN bus in bits per second
All:

0 — Only the data payload bytes are returned

1 — All CAN packet fields are returned
Decimal:

1 — Decimal Values (text) are output for the data bytes
Hex:

1 — Hex Values (text) are output for the data bytes
Binary:

1 — All data is in binary form, not text
Comma:

1 — Commas are placed between each field/data byte

Space:

1 — Spaces are placed between each field/data byte
Timestamp:

1 — Print Timestamps at the start of each packet
MaxIDFilter:

The Maximum ldentifier to log (OxXFFFFFFFF default)
MinlIDFilter:

The Minimum Identifier to log (O default)
Returns:

1 — if Start was successful
0 — if Pod failed initialization

StopExtraction — Stops the extraction in progress

CWAV_EXPORT int CWAV_API StopExtraction( void );

Returns:
1 — always

ExtractBufferOverflow — Returns the state of the overflow conditions
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CWAV_EXPORT char CWAV_API ExtractBufferOverfl owvoid);

Return:
0 — No overflow
1 — Overflow Occurred. ExtractorBuffer Overflow condition cleared.
2 — Overflow Occurred. Raw Stream Buffer Overflow
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Extraction Data Format
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The GetNextData routine gets a series of bytes that represent the extracted data stream and places these
bytes into the buffer pointed to by the *buffer parameter.

The CAN Bus Extractor DLL sends the extracted data through the *buffer in the requested form based on

the parameters in the StartExtraction call.
receive the binary bytes that make up the data stream.
string which is the data of the CAN traffic in Hex text form, separated by any specified delimiters.

CANEXxt r act or

veay IS Hee AKX

- O out put . dex

Tabuiron Lz’ LAS | LEsE=trac bor' Debugh sulpul des

For example, if Binary is set to a 0, then the *buffer will
If Hex is set to a 1, the *buffer will contain a text

-S -P 3209 -Q 500000 -R 250000 -A -H-V 1

Ble Edt W Fovorpes  (HerCommanck  Gegliees  Jools  Help,

] o] o gl | leele] [E ZIRIRIE $le | BIS]| Sl=|e] mola > 86 2]

L. 000DDOSERE Ll=BitID: 001 RTR:0 Cantxal 00 CRC.ZZ13 ME. D -
I N00D005ER9 11-bdtID: 001 RTR:0 Contyal:0F Data:00 O0 CRC:ZACD ACE:D =
n0onnose%s Ll-batll: 001 FTE:0 Control:04 Dats:12 24 47 21 CRC: 6219 aCk: 0
L 0000005924 11-katID:001 FTR:0 Control:08 Dets:00 00 00 00 @0 00 DO 00 CRC:1F40 KCE -0
S 0000005949 11=-batID: 123 RTR:0 Control ;08 Dete:00 391 22 33 44 55 66 77 CRC.OBEDW ACE-D
£ 000000597 11-BieID:LFF RTR:0 Cantral:07 Data.FF FF FF FF FF FF FF CRC. 11H2 ACK: 0
7. 00000059296 FR=pi T ODODODOFFF RTR:0 Cantyal 07 Dats: FF FF FF FF FF FF FF CRC 4CEE ACK: 0
00o000s0ds ZR-bitID:00000R0] ETR:0 Cantrol: 02 Dets:00 00 00 00 OO0 00 00 oD CRC:36Bd ACE
n0onnosne2 F8-kat 1l 00000R0]1 ETE:0 Contral: 04 Dets: 00 00 00 00 CRC: 216 &CK: 0
002000&0F9 F8-patI0: 00000301 FTR:0 Contral 04 Deis:12 34 43 21 CRC1BOE &CK: 0
00000086067 ti-kEatID: 001 RTE: 0 Contral: 00 CRC :'5'1.] &CE-D =
L2 000D00EID0 1i-BieID: 001 RTR:0 Cantral:lf Data: 00 OD0 CBC:2ACD ACE: O
1 0000005316 Ll=kdtID: 301 RTR:0 Cantyal 04 Data:ld 24 43 21 CRC: 6219 ACK: 0
14 0000005141 El-bitI0:@01 RTR:0 Contyol:0% Dats:00 OO0 OO0 00 @D 00 OO0 @0 CRC:1F40 ACE:D
1 nonndeles Ll1-batll:123 RTE:0 Control:0% Dets:00 11 22 33 d4d B5 bb &7 CHC OB SLE:-D
1 00a000&E1ES 11-katIl: LFF RTR:0 Contral:07 Dats FF‘ FF FF FF FF FF FF CRC: 2102 ACK:0
17 0000006312 F8-batID: MDOOOFFF RTE:0 Contral:0F Dets:FF FF FF FF FF FF FF CRC: 4CEe ACK: 0
1 0000006 ze2 ZF9-bi tID: J0DOQDD] RTR:0 Cantral: 05 Data:00 OO OO 00 OO0 O3 OO0 oD CRC:36BE4 ACK
L5 000D00&Z7FY Z8=kiiID: 00000301 ETR.0 Cantxal 04 Dats:00 00 00 DO CRC.&216 ACK:.Q
00onn0sz9s ZR-bdt Il Q0000301 ETR:0 Contral: 04 Ehl:-: 12 31. 4% 21 CRO:LBEE ACK:0
00oon0se303 Ll-batll: 001 BFTE:0 Control: 00 ChC: 2217 K
0020006316 ¥1-EatI0: 001 FTR:0 Contral: (03 Dats:00 @0 DR'S SACD ACE:D
0000006333 tl=katID: 001 RTRE:0 Control 04 Dete:1d 34 43 21 CRC: 6219 ACK: 0
24 0000006358 El-BitID: 301 RTE:0 Cantzxral: 08 Data:00 OD 03 DO @0 00 OO &0 CRC: LF4D ACE-D
S N00DDNEZEY Ll=kitID:LZ3 RTR:0 Cantyal 0F Dats: 00 1 22 33 44 55 &6 77 CRC.ODEDM ACE.D
0000005405 El=-bitID:IFF RTE:0 Coniyal:07 Dats: FF FF FF FF FF FF FF CRC:21B2 ACK: 0
n0onnosd 28 F8-kat 1D DONNOFFF ETHE:0 Contral: 07 Dets: FE FF FF FF FF FF FF CRCACER ACK: 1
0020006470 Fo-pat10: 00000301 FTR:0 Contral: 0@ Dsts: 00 00 00 00 00 00 00 00 CRC: 364 ACK
0000008495 Fo-ba tID: BDDO0201 RTR:0 Contral:04 Dets:00 00 00 00 CRC:&216 &CK:0
0000008512 ZFo-ki e ID: JDDOQ201 RTR:0 Cantral (04 Data:12 34 4% 21 CRC.LBEE &CK:0
L 000D00e%20 1l=kitT0: 001 RTR:0 Cantyal 00 CRC- 2213 ME D
I Noopones32 11-bdtI0:001 RTR:0 Contyal:02 Dats: 00 OO0 CRC:2aCDh ACE:D
0onodetdd Ll-batll: 001 RTE:0 Control:04 Dsts:12 34 43 21 CRC:a21% ALK 1
1 00000065 Bi-batID: 001 RTRE:0 Control:08 Dets:00 O0 00 00 &0 00 D0 00 CRC:1F40 KCE-0
S 000D00&599 Li-batID: 123 RTE:0 Contyol:0F Dete:00 31 27 33 44 55 66 77 ChC:O0BOW ACE-D
S 0000008622 Ll-<bitID:LFF RTR:0 Cantyal:d7 Data.-FF FF FF FF FF FF FF CRC: 11H2 ATK: 0
7. 000D005&4S ZS=kitID: @DODOQEFF RTR:0 Cantyal:07 Deats:FF FF FF FF FF FF FF CRC: 4CEe ACK:1
00onn0sEeas IR-batID:. 0000030] ETR:0 Control .02 Dets:00 00 00 00 OO0 QO 00 oD CRC:26Bd ACE
Q0n0e 1l -kt Il 0DDOGD] ETE: 0 Control:04 Dets: 00 Q0 00 00 CRC 68l ACK:0
i QOO0&ET2A Fo-batI0: 00000301 RTR:0 Control: 04 Deta:ld 34 43 21 CRC:1BEE &CK: 0
i L QD00EF36 Li-EatID: D1 RTRE:0 Cantzal:00 l:I-'n"l'. .'.‘.21.] KoK D
12 000DD0&E749 El=bitID: 001 RTR:0 Cantral 02 Data:00 OD CEZ:2ACD ACK:QD
i 0000006765 Ll=bitIl: 301 RTR:0 Cantyal: 04 Data:12 34 47 21 CRC 6219 ACK: 0
14 000000e7Tan El-kdtID: 001 RTR:0 Contyol:02 Dets:00 OO0 00 00 @0 00 DO 00 CRC:1F40 ACE:0
| Qnn0eEls Ll-batll: 123 HTE:0 Control:0F [Dsts:00 11 22 33 4d &% kb 77 ChC OB GLE:-D
1 QOOOERAA V1-batID:LFF RTR:0 Contral:07 Dsts: FF FF FF FF FF FF FF CRC: 2102 ACK:0
47 QD00&EEE]L Z9-EatID: MDDOAFFF RTR:0 Cantral: 07 TN FF FF FF FF FF FF CRBC:ACEE ACK:0
] 0000008911 Zo-ki e ID: 30DOQ20] RTR:0 Cantral (02 Data:00 0D 00 00 OO0 Q0 OO oD CRC:36E4 ACK
15 000DD0&=228 Z9%=kitID: 00000301 RTR:0 Conteal 04 Deats: 00 00 Q0 00 CRC:&216 ACK: 0
: 00oo00s94d Z8-bdt Il 30000301 ETR:0 Control: 04 Dets:12 34 4% 21 CRC:LBEE &CK:0
51 o000esE2 Ul-batll: 301 ETR:0 Control 00 CRC-2213 ACE-O
| OOO0ERES 11-batID: 001 RTR:0 Contral: 03 Dets:00 OO0 I:ﬂ':'ﬂﬂ'[l HCE 0
E ODO0ESEDY Li-EatID: D1 RTE:0 Caontrol: 04 Deta:12 34 43 21 CRC.&219 ATK:0
4 0000007007 Ll<kitID: @01 RTR:0 Cantyal:0F Data:00 O0 Q% 00 @D 00 DO @0 CRC:1F40 ACE D
5% 0000007032 Ll-bitID:LZ3 RTR:0 Coantyal: 0% Dets:00 11 237 33 44 55 66 77 CRC.OBDW ACE: O
SE . 0000007054 Il-bEdatID:LFF RTR:0 Contral:07 Dets:FF FF FF FF FF FF FF CRC:21BZ ackK:0
©1 0090007077 $h-bat1D:DODNEFE BTR:0 Gamtral:07 Dats FF FF EF FF FF FF FF CRCACEC ACKN o
l.I'n:lInEl [L6%  [File Soms 2E.0EER (307 bes) (07 LOVEO0S O0153] )
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11.4.4 Example Source Code

[ ] R Kk ko ko kK ko R Kk K Kk K R Kk K R KR K R KR K K

/1 USBee AX-Pro Data Extractor
/1 CAN Bus Extractor Exanple Program
/1 Copyright 2006, CWAV All Rights Reserved.

[ ] KRR Kk ko ko kK ko R Kk K Kk R R K Kk K R KR K R Kk K K

#include "stdafx. h"
#include "stdio. h"
#i ncl ude "conio. h"
#incl ude "wi ndows. h"
#i nclude <fcntl. h>
#include <io.h>
#include <stdlib. h>
#i ncl ude <stdio. h>

#define MAJOR REV 1
#define M NOR_REV 0

R R

/1 Declare the Extractor DLL APl routines

] KRR Rk ko ko ok ko R KR K Kk R R Kk K R KR K R KR K K

#define CWAV_API __stdcall
#define CWAV_I MPORT __decl spec(dl |inport)

CWAV_I MPORT int CWAV_API StartExtraction(unsigned | ong PodNunber, unsigned | ong Speed, unsigned char All, unsigned char
Deci mal , unsigned char Hex, unsigned char Binary, unsigned char Conmm, unsigned char Space, unsigned char Ti nestanps,
unsi gned | ong MaxI D, unsigned 1 ong M nlD);

CWAV_I MPORT char CWAV_API Get Next Dat a(unsi gned char *buffer, unsigned |ong |ength);

CWAV_I MPORT int CWAV_API StopExtraction( void );

CWAV_| MPORT char CWAV_API Extract Buf f er Over f | ow( voi d);

CWAV_| MPORT unsi gned | ong CWAV_API Extracti onBuf f er Count (void);

R

I/ Define the working buffer

[ ] KRR Kk ko ko ko ko K KR K Kk R R Kk K R KR K R Kk K K

#def i ne WORKI NG BUFFER_SI ZE ~ (65536*8)
unsi gned char tenpbuffer[ WORKI NG_BUFFER_SI ZE] ;

// Command Line Paraneter Settings

unsi gned | ong P_Podl D = 0;

unsi gned char O CQut put Fi | enane[ 256] = {0};
unsi gned char S_Screen = FALSE;

unsi gned char A Al = TRUE

unsi gned char B_DataOnly = FALSE;

unsi gned char D_Deci mal Text Val ues = FALSE;
unsi gned char H_HexText Val ues = TRUE;

unsi gned char | _Bi naryVal ues = FALSE;

unsi gned char C_CommuDel inited = FALSE;
unsi gned char G SpaceDelimted = FALSE;
unsi gned | ong Q Nunber Of Bytes = 0;

unsi gned | ong R _Speed = 250000;

unsi gned | ong V_Ti nestanps = TRUE;
unsigned | ong M| D = OxFFFFFFFF;

unsigned long N_ID = 0;

voi d Di spl ayHel p(voi d)
{

fprintf(stdout,"\nCANExtractor [-7?SDH CGAB] [-R CANSpeed] [-Q NunmberOfBytes] [-V Tinestanp] [-O filenanme] [-M
MaxI Dl [-N MnID] -P PodlDin");

fprintf(stdout,"\n ? - Display this help screen\n");
fprintf(stdout,"\n USBee AX-Pro Pod to Use\n");
fprintf(stdout," P - Pod ID (required)\n");
fprintf(stdout,"\n CQutput Location Flags\n");

fprintf(stdout," O - Qutput to filename (default off)\n");
fprintf(stdout," S - Qutput to the screen (default off)\n");

fprintf(stdout,"\n Wen to Quit Flags\n");

fprintf(stdout," Q - Nunber of output values (default = until keypress)\n");
fprintf(stdout,"\n |Input Format Flags\n");

fprintf(stdout," R - Bus Speed in bits/second (default = 250000)\n");
fprintf(stdout,"\n Qutput Nunber Format Flags\n");

fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

fprintf(stdout,"
fprintf(stdout,"

- Al Packet Fields are output (default)\n");
- Only data bytes are output\n");

Deci mal Text Values (\"49\")\n");

- Hex Text Values (\"31\") default\n");

- Binary Values (49)\n");

- Comma Delimited\n");

OTITOow>»
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voi d

fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"
fprintf(stdout,"

zZ<®

Error(char *err)

USBee AX-Pro Data Extractor

Space Delimted (default)\n");
Ti nest anps (0=of f (def aul t), 1=Ti nestanp on\n");
Maxi mum I dentifier Filter\n");
M nimum Identifier Filter\n");

fprintf(stderr,"Error: ");

fprintf(stderr,"%\n", err

exit(2);

)

R R

Il Parse all

of the command |ine options

] Rk Rk ko ko ko R KR K K R R Kk K R Kk K R KR K K

voi d ParseConmandLi ne(int argc, char *argv[])

{

BOOL cont;

int i,
DWORD Wor dExanpl e;
BYTE Byt eExanpl e;

Users Manual

for(i=1; i < argc; ++i)
i{f((argV[i][O] =="'-") Il (argv[i][0] =="/"))
cont = TRUE;
for(j=1;argv[i][j] && cont;++j) /1 Cont flag pernmits nultiple commands in a single argv (like -AR)

switch(toupper(argv[il[j]))

{

case

case

case

case

case

case

case

case

case

case

case

case

case

‘P

P_Podl D = (WORD) strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

'O

strcpy((char*)O Qutput Fil enanme, argv[++i]);
cont = FALSE;

br eak;

P

Di spl ayHel p();

exit(0);

br eak;

'S

S_Screen = TRUE;

br eak;

A

A Al = TRUE

B DataOnly = FALSE;

br eak;

‘B

A Al = FALSE;

B DataOnly = TRUE;

br eak;

‘D

D Deci nal Text Val ues = TRUE;
H HexText Val ues = FALSE;

br eak;

"H

H HexText Val ues = TRUE;

br eak;

B

| _Bi naryVal ues = TRUE;

H HexText Val ues = FALSE;

br eak;

'C:

C_CommaDel i mi t ed
G_SpaceDel i m ted
br eak;

‘G

G _SpaceDel imted = TRUE
br eak;

Q Nunber Of Bytes = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

'V

V_Ti mestanps = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

TRUE;
FALSE;

case 'R

case

case

R Speed = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

‘M

MID = (DWORD)strtol (argv[++i], NULL, 0);
cont = FALSE;

br eak;

"N
N_ID = (DWORD)strtol (argv[++i], NULL, 0);
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cont = FALSE;
br eak;
case 'W:
Wor dExanpl e = (DWORD) strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
case 'b':
Byt eExanpl e = (BYTE)strtol (argv[++i], NULL, 0);
cont = FALSE;
br eak;
defaul t:
Di spl ayHel p();
fprintf(stdout,"\nCommand |ine switch % not recognized\n", toupper(argv[il[j]));
Error("Invalid Command Line Switch");
exit(0);

/1 Now check to see if they make sense
if (P_PodlD == 0)
{

Di spl ayHel p();

Error("No Pod Nunber Specified");

R

/1 Main Entry Point. The programstarts here.

//****************************************************
int main(int argc, char* argv[])

int RetVal ue;

unsigned | ong total bytes = 0;
char *outputstr = new char [256];
unsi gned | ong ByteCounter = O;
unsi gned | ong Qut put Val ue;

printf("USBee AX Data Extractor\n");
printf("CAN Bus Extractor Version %l. %\ n", MAJOR REV, M NOR_REV);

// Parse out the command |ine options
Par seCormendLi ne( argc, argv );

R R R

/1 Open up a file to store extracted data into

[ ] KRRk ko ko ko ko kR R K Kk K R K K R KR K R KR K K

FILE *fout;
if (O CQutputFilenane[0])

if (I_BinaryVal ues)
fout = fopen((char*)O QutputFilenanme, "wh");
el se
fout = fopen((char*)O QutputFilenane, "W');
}

R

/1 Start the USBee AX Pod extracting the data we want

[ ] Rk Rk ko ko ko ko R Kk K Kk K R Kk K R KR K R KR K K

int Endpoint = 999;
int Device = 999;

Ret Val ue = StartExtraction(P_Podl D, R Speed, A All, D Decinual TextVal ues, H HexTextVal ues, |_Bi naryVal ues,
C_CommaDel i mited, G SpaceDelinited, V_Tinestanps, MID, N_ID H

if (RetValue == 0)

{
printf("Startup failed. Is the USBee AX-Pro connected and is the PodNunmber correct?\n");
printf("Press any key to continue...");

getch();
return(0);

R R

/1 Loop and do sonmething with the collected data
//****************************************************

char A dSignal = 99;
i nt KeepLooping = TRUE;
whi | e( KeepLoopi ng) /1 Do this forever until we tell it to stop by pressing a key
{
if (kbhit())
{

KeepLoopi ng = FALSE; /1 Stop the processing | oop
St opExtraction(); /1 Stop the stream ng of data fromthe USBee
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R R e

/1 1f there is data that has cone in

] R R R R kKR R KRR KKK K kKK R KR KKK K
int timeout = 0;
while (unsigned long | ength = ExtractionBufferCount())

if (length > WORKI NG BUFFER S| ZE)
l'ength = WORKI NG BUFFER Sl ZE;

[ ] R R Kk ko kK ko R KR K K R R K Kk K R KR K R Kk Kk

I/ Get the data into our |ocal working buffer

[ ] KRR Rk ko ko ko ko R R K Kk K R Kk K R KR K R KR K K

Get Next Dat a( tenpbuffer, length );
total bytes += | ength;

if (O CQutputFilenane[0])
fwite(tenpbuffer, length, 1, fout); /Il Wite it to a file

if (S_Screen)
fwite(tenpbuffer, length, 1, stdout); // Wite it to the screen

if (Q_Nunber Of Bytes)

{
if (QNunberOfBytes <= | ength)
{
goto Done; /1 Done with that many bytes
}
Q Nunber Of Bytes -= | ength;
}

if (timeout++ > 3 ) break; // Let up once in a while to let the CS process

}

if (!S_Screen)
printf("\rProcessed % output values.", totalbytes);

R R

/1 Check to see if we have fallen behind too far

T
int y = ExtractBufferOverflow();

if (y==1)
{

Users Manual

printf("\nExtractor Buffer Overflow \nYour data is streaming too fast for your output settings.\nLower

your data rate or change to output binary files.\n");
goto Done;
}

else if (y == 2)
{

printf("\nRaw Sanpl e Buffer Overflow \nYour data is streanming too fast for your output settings.\nLower

your data rate or change to output binary files.\n");
goto Done;
}

R R

/Il Gve the OGS a little tine to do sonething el se

[ ] KRR Rk ko ko ko ko R KR K Kk K KR K Kk K R KR K R Kk K K

Sl eep(15);

if (!S_Screen)
printf("\rProcessed % output values.", total bytes);

R e e

/1 Close the file

[ *rEEE R R KRR R KRR R AR KRR AR AR AR AR KRR AR AR R AR KRR AR KRR R AR AR
if (O QutputFilenanme[0])
fclose(fout);

R R

/1 Stop the extraction process
//****************************************************

St opExtraction();

if (kbhit()) getch();

printf("\nPress any key to continue...");
getch();

return O;
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