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ShuttlePlex XCD

Optical Disc Analysis System

Network Version

             Rev 0.030- Beta System Release

04/02/04

Congratulations !!! 
 ~on the purchase of your new ShuttlePlex Compact Disc Analyzer. This instrument is designed to provide a fast, accurate, cost effective measure of compact disc quality! It is designed to help bridge the gap between compact disc standards and consumer player compatibility. It provides a relative measure of disc quality at multiple chosen playback speeds to help the user determine product “playability”. 

NOTE: The ShuttlePlex is still in Beta testing mode but we are aggressively expanding the software and feature set to serve both beginner and expert. At the time of this release our software package is still in revision. Your feedback and comments are very important to our final design release. New releases will be provided to you monthly. We look forward to your participation in the conceptual design of this product. 

Design

A PC based system with a strong software and firmware component allows us to create an attractively priced product that provides support for many possible configurations. We also believe that the components that we have chosen provide a strong path for product upgrade and support.
The current ShuttlePlex design is based upon the needs and wants of;

· the CD manufacturing market, 

· the CD duplication market 

· the CD game development market.

Many analyzer products use highly customized drives with components that support a high degree of standardized disc quality but they may not always characterize a discs response to a drive used in the consumer marketplace. The ShuttlePlex is not an instrument that can be calibrated to a Philips reference standard as it is not designed to hold a variable or multi-point calibration.  This analyzer utilizes consumer drive components that are common amoung disc drive manufacturers, providing the user with a strong relative sense of quality and product playability. The instrument is PC based and utilizes the MSWindows XP operating system allowing the user to configure the instrument for many possible uses and environments. 

Current Beta Feature Set

Italicized fonts represent features that may or may not be turned on, still in beta development

Digital Error Response ~ provides a measure of disc quality.

Extended investigation of Sector Based Recovery of errors with L-Ecc response.

Drive Retry mode with external programming of Retries

Single Step Mode and No Abort sequencing ~ allowing for investigation of physically damaged media.

4X, 8X and 10-24X CAV testing modes assure a high speed play back with playability validation.

Multi-session disc analysis support (OPEN or CLOSED Sessions)

Raw and Decoded TOC function for Single and Multiple Sessions

Raw PMA area decoded

Analysis of OPEN recordable discs

Physical Radius calculations for identification of flaw locations (requires mastering setup knowledge)
Full Graphical Presentations with a Physical Measurement Axis

Raw file export in *.csv format
Full Network capable (automated and manual)export function of all raw data for project work

File summary function with line/line summary of project analysis

Network interface and software support

Interactive/Automated export, print, ejection, record creation and file saving functions.

Disc Logic summaries for written, partially written and blank CD media.

Title and file field programming language for automated export and data storage

Auto-run and automated options setup to facilitate a fast working environment

Pass/Fail and Disc Grading options



(need feedback)

Logical Analysis and verification of ISO9660 and UDF formatted discs
(other formats requested)

Byte-Byte comparison between the disc image and a networked image. (second drive support req)

Network Administration control of feature setup – for security               (network specific language)

Integrated Multipower write functions for evaluation of blank media quality  (drive specific)

Programming Language for Report writer



(in revision)

Print Report Language for setup of customized reporting

(in revision)

Internet browser support at file save



(IE only support)

HTML file format for file save.




(page support)
Future features and software functionality will be based on customer requests. Beta customers will be given priority on software support and feature sets for 1 year from their purchase date. Multiple drive support, Analog signal testing support, Blank media testing and Video CD analysis are currently in the works. 

  Physical


The ShuttlePlex was designed using components from the Shuttle computer company of Taiwan and Shinano Kenshi of Japan. The Shuttle computer is a SFF (small form factor) box with USB and Firewire (1394) connections on the front and rear. The front panel has two USB (1.1) connections, one Firewire (1394) connections, a SPDIF- out connector, an audio out connections and a mic connection. 

The drive is a modified 52X writer with a customized firmware load. Other adjustments are made to facilitate the reading of discs that have low reflectivity. A small electric circuit may have been added to your drive to allow for future expansion of an external analog measurements feature.  The drive is adjusted for an acceptable Digital Error response using the Philips SBC 444 A Playability test CD. The drive should be tested from time to time to make sure that the Error Levels are consistent. A test CD should be identified and kept close to the analyzer to test for a consistent response.  This response can change over the life of the drive. 
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1 x Floppy interface for 3.5-inch FDD with 720KB, 1.44MB, or 2.88MB

format or for 5.25-inch FDD with 360K or 1.2MB format.

2 x DB9 serial connectors 16C550 UART compatible.

1 x Infrared communication port.

(Serial port COM2 can also be redirected to an external IrDA Adapter

for wireless connection.)

1 x DB15 VGA connector.

1 x AV & S-Video connector.

2 x USB connectors.

2 x 1394 connectors.

1 x RJ45 LAN connector.

1 x PS/2 Mouse connector.

1 x PS/2 Keyboard connector.

1 x Line-Out (Front-Out) port.

1 x Line-In port, shared with rear speaker output when multi-channel

audio is enabled.

1 x Bass/Center-Out port.
Software Startup
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~Opening Screen~

If you open the ShuttlePlex software on the WinXP desktop you should see a screen similar to the one shown above.

You can use your mouse to open and close the drive tray by clicking on the icon in the lower left hand corner labeled “Drive #”. The area just right of this icon will show the status of the drive, disc and software during the analysis cycle.

The software routines and function will follow the MSWindows keyboard and mouse strategy as closely as possible.

The software validates the drive firmware and OS setup before opening this screen. If this screen does not open please contact us for support.

DISC INITIALIZATION and LOGIC

Place a disc in the drive and make sure that the drive drawer is closed and initializing. Wait for the initialization process. The length of initialization is dependent on the number of test features chosen in the program setup. The following screen is an example of the initialized screen.
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The initialization screen will show the Drive Status, Disc ID, Formatted Disc TOC and Disc Media Type.

DRIVE STATUS – the icon in the lower left hand corner will show which drive is being used. The drive status area will show a “Ready” condition after the disc has been successfully initialized.

DISC ID – the disc ID area will show the start and ending time of the user data area on the disc. It will also show the data size of the file. Other information includes the subcode PSEC that identifies the disc sub type information for the drive decoder, the Mode/Form of the data Sector, the program size and the number of Sessions and Tracks.

DISC MEDIA TYPE – the icon on the lower right hand corner of the screen shows the disc media type and format. Information about the media type may be included. Extended info about the media may be displayed by clicking on the icon.

DISC TOC – the disc subcode and table of contents can be shown in the Main screen by clicking on the “toc” tab on the right side of the screen. This data can be shown in formatted or raw mode.  

TEST SETUP and START

To setup the testing options, start dialog, or test start-  click on the ‘Start’ button at the top of the screen (Alt-S). You may also use the quick start hotkey - F5 on your keyboard! The start analysis dialog should appear.

There are three tabs/sub-screens in the Start Analysis and setup screen. The USER DATA screen, the ANALYSIS screen and the POST ANALYSIS screen.
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~ Analysis Setup Screen ~

ANALYSIS – the test analysis screen has many options. The first prompt is for the test title. This is not the saved file name but a sub descriptor for the test. This title is limited to 255 characters. The file name and test name can be made the same (see options menu) or they may be incremented with the test/file name programming language (see programming functions). 

Error Analysis setup – choose the start and end time of the test. This can be defined by using A-time, Track time or C-Time, Sectors, or Radial position. The radial position mode may be used to monitor the physical position of a flaw. It also adds a third axis to the error graphics. 

Note: Radial position requires knowledge of the mastering parameters. To define these parameters click on the Physical button at the bottom of the Analysis screen.
Drive Speed – choose analysis speed (4X CLV, 8X CLV or 10-24X CAV)

Retry Count – If a drive looses syncronization during analysis it will normally try to re-syncronize at a lower speed with more available error buffering. There are many different strategies. The number of retries can be set if you wish to use this option.

Abort Sequence – A test may be aborted on a loss of Syncronization or because of a failing analysis grade.

Single Stepping Mode – special mode that allows us to step through areas of the disc that are damaged and cannot provide enough tracking information. This option is very valuable when trying to retrieve data or trouble shoot a severely damaged disc.

NOTE: THIS MODE DOES NOT ABORT! IT MAY RUN FOR SEVERAL HOURS ON A DAMAGED DISC. IT SOULD NOTE BE USED UNATTENDED. EXTENDED USE CAN CAUSE DAMAGE TO THE DRIVE MECHANICS. IT IS FOR SPECIAL ANALYSIS SITUATIONS ONLY.

Save Defaults on “Start” – Make the setting default for automated or quick testing mode. The Defaults are specific to Disc Media type…If you put another type of media in the drive the analyzer will look for a different default setup!

USER DATA screen – can be used to store user comments or to program the analyzer for specific types of usage.
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Title – should mirror information from the Analysis screen tab.

Description/Notes – information that is saved with the program.

User Data – TBD.

Post Analysis – automated testing options and file saving paths. These paths may use programmable logic.
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Saving a project to file – file name and path for automated save.

Write to Log file – file and path for single line addition of data to a project file.

Export analysis data – file and path for export of a Raw data file.

Print analysis report – preformed report sent to printer automatically on completion of test.

Retire Project – do not erase data but create a new project tab for this information on the running screen.

Eject Disc – automatically eject the disc after completing the above actions.

START TEST

Running your error test
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After starting your test the test run screen will appear and the drive status box on the lower left will monitor the progress of this test.

The start, current A-time position and Chosen ending time will appear along with a test progress bar and test status monitor. The test status monitor will show analysis, single stepping and retires in a near real time capture. This monitor will disappear when the test has completed.

Automated functions may or may not run if you chose to abort the test early…See the Options menu at the top of the page.

RUNNING and VIEWING A TEST

Tabs on the top of the screen can be used to switch between opened data, previous retired data and a running report. These tabs will show the report titles. Up to ten tabs may be opened.

The sub tabs on the bottom of the screen are used to show currently viewed data. You may choose to add graphics or other error reporting screens to your view. To open other data on your view screen use your mouse and click on one of the reporting tabs in the right hand column.
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The screen above has 9 lower tabs under the active running upper project tab. These lower tabs are put in the viewing screen by clicking on the matching box in the column buttons to the right. The upper tabs represent a project. Many tabs can be viewed in that project.

You may also open other project and investigate them by opening other tabs while the test is running. You can close file tabs by clicking on the X box next on the right hand side of the file tabs.

SAVING, EXPORTING, PRINTING,  RECORD FILE ADD

Files may be manually saved by using the Alt S key, highlighting and clicking on the save button, or using the save/save as commands under the file menu. Files are saved in a *.dap format representing the ShuttlePlex binary file structure.

File data may be exported for use in a spreadsheet or database program by using the Alt E key, highlighting and clicking on the Export button, or using the export command under the file menu. Files are exported to the path chosen in the test analysis setup menu. Files are saved in the *.CSV format.

Test results may be manually printed by using the print function under the file menu…Clicking on the print button will also print a report. By moving the mouse over the arrow key to the right of the print button you may chose between a page printout or a print project printout.
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PRINT REPORT WRITER
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Printouts will always include the file box, disc ID box and Media ID box shown here. They will appear at the top of the page on the first page of any print report.

At this time the print project report writer is not implemented. We do expect to include a report writer in the next software release. 

The current print report will provide a single page with the file header, the disc ID header, a media header, the test error summary and a BLER graphic.

Return Policy & Warranties 
30-Day Satisfaction Guarantee Policy


If you are in anyway dissatisfied with your purchase you may return it within 30 days for a refund*, less shipping costs. All items must be returned in original condition, and postmarked within 30 days from receipt. Contents must be shipped back to us through an insured carrier for the entire amount of the sale. When we receive the undamaged package we will promptly process your refund. 

*The refund will not include shipping charges, and may be subject to a 15% restocking fee depending on c ondition of the returned items. 
90-Day Parts Guarantee, Limited** One-year Warranty (Labor)


The ShuttlePlex is an affordably priced testing system that utilizes consumer grade components. It is not designed for “around the clock usage” in a manufacturing environment. The drive and computer system have a limited lifetime and a rated ‘Mean time between failure’ (MTBF). We will honor the manufacturers warrantee and provide all labor on these parts for 90 days, less shipping costs. We will continue to provide free labor and non-customized software support for 1 year from your sales receipt. In most cases we will work to provide support beyond your warrantee period.
**

Optical Disc Drives have a limited lifetime. The optical disc drive in this device is a modified consumer grade component. It is not designed to hold a calibration* and is intended to provide a relative measure of quality and “playability”.  Under normal usage the drive should fail over the lifetime of this product! The lifetime of the drive will depend on the frequency and type of usage. It is considered a consumable and we work very hard to stock direct replacement parts for your product. However, the optical disc drive industry is in a constant state of change. We cannot guarantee  the availability of these components (or the software features). However, we will work very hard to provide comparable components and features at a reasonable replacement cost for the lifetime of your product.
Indemnification: Worthington Technologies is not responsible for injury or loss of income due to the mis-use or mis-application of this product. The user is fully responsible for the effects of modification or non intended use.  

For Beta Accounts

Software Upgrades – the software on your machine is in Beta mode. It may have some bugs or interface issues that we did not see during our testing and development. We will be sending you upgrade software on a routine basis until we are released from BETA mode.

The current software on your machine has KNOWN bugs. We will be sending you an upgrade shortly. There is a very good chance that an upgrade will reach you before this shipment!

PLEASE KEEP THE FOLLOWING IN MIND AS YOU USE A BETA MACHINE

- The ASPI drivers and SYSTEM registry are customized for this software package. Please do not install a new ASPI driver or make significant changes to your system registry!

- Please make sure that the autoplay functions for WINXP are turned OFF! We don’t want software to install on your machine while you are testing a disc!!! This function will also interfere with the software function and create ghost bugs.

-When upgrading your machine please place the new software in the C:\ShuttlePlex directory.

- Please use a network connection to save files when possible. The Hard Drive is approximately 40Gbytes but it can be filled up quickly if your daily test load is high! 

WE LOOK FORWARD TO WORKING WITH YOU. THANKS AGAIN FOR YOUR SUPPORT!!!!

www.Lightbyte.com

Appendix- Technical Papers

A. Analyzer Usage

B. Digital Errors – E11-E32, 4X minimum, Unrec., Retries

C. Subcode – Technical Description of Subcode.

D. Blank Media – Blank Media Paper, Description of Manf. Code, high speed, ect…

E. The CDAudio format

F. The CDRom format

G. Multisession Discs

H. CD-R/RW Media Logic

I. ISO- 9660 and UDF

J. PostGap and Subcode Skew

K. Image Comparision

L. High Speed Error Detection

M. DVD Errors

N. Analog Signal Measurements


HF- I3, I11, Itop, Asym

O. Jitter

P. Radial Noise, CNR

Q. Process Control Stats- fundamentals

R. Drive Objective assemblies and signal strength

S. Physical Flaws and physical measurement

T. Optical Flaws and Optical Measurements.

U. Working with a Mastering House- Calculations

V. Sampling statistics

FEATURES LISTING

Release 0.1

BLER

Uncorrectable

Unrecoverable

E11

E21

E31

BERL

E12

E22

L-ECC

Retries

ATIME, C-TIME, SECTORs

Export to File

Selectable Test Speed 4X, 8X

Graphical Representations
1sec, 10 sec

Adjustable Axis Labels

Printouts

Drive Status

Disc ID

Medium ID

TOC

Mastering Calc Tools-----Radius

Release 0.2

Image compare

High Speed LECC Check- 40X+

Quality Ratings

C2 ERROR Mapping

Disc Information Page – Written


2/4 Channel


Emphasis


Data/Audio


Copy protection bit


ISRC


UPC


Volume Descriptor


Secondary Volume Descriptor


PostGap


PreGap

Disc Skew measurement

Lead-in (RAW)

TOC (RAW)

Session Mapping

Session TOC field

ISO9660 Information Page (RAW)

UDF Information Page

Release 0.3

Blank Discs

TE

FE

Reflectivity

ATER

Disc Information Page – Blank


Medium ID/Type


Last Position of Lead-in


Disc Application Code


DAO, SAO, TAO


RID Codes


SCMS


Disc Identifier Code


PCA Map


PMA Mapping


Multi- TOC


Indicative Optimum Writing Power


Reference Speed


Disc Sub Type ID


Lowest Test Speed


Highest Test Speed


High Speed Subtype


Optimal Beta Range


Speed Setting ID


Optimal Strategy Pulse Length


Power Boost for I3 Pits


Pulse Length Correction


Media TECH type


MID Code


Product Revision Number


Cyanine/Phtalo/Other


Run-in block map


Run out block map


Track Descriptor Block

Release 0.4

Jitter

Beta

Release 0.5

Reflectivity

HF magnitude
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