SCRAMNet® Network

User Manual for
Windows NT® Utilities

Document No. C-T-MU-NTUTIL##-A-0-A3






FOREWORD

The information in this document has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for inaccuracies. Systran reserves the right to make changes without notice.

Systran makes no warranty of any kind with regard to this printed material, including, but not limited to,
the implied warranties of merchantability and fitness for a particular purpose.

Copyright 1999 Systran Corporation. All rights reserved.
SCRAMNet® is a registered trademark of Systran Corporation.
Windows® and Windows NT® are registered trademarks of the Microsoft Corporation.

References to products and/or services of other manufacturers as provided in this document do not
constitute endorsement by Systran Corporation.

Revised: June 25, 1999

Systran Corporation
4126 Linden Avenue
Dayton, OH 45432-3068 USA
(937) 252-5601






TABLE OF CONTENTS

1. INTRODUCTION... .ottt sttt sttt ettt et ettt ese e e sesaeatesaeeseeneensenseaseasesaeennans 1-1
1.1 How to Use This Manual ...........ccceevuiiiirieniieiieieeiesiesieesie et sen s 1-1
Lo 1T PUIPOSE ettt ettt ettt et ettt et s e e bae e 1-1

Lo 1.2 SCOPE ettt ettt ettt ettt ettt et 1-1

1.1.3 Style CONVENTIONS .....cueevieeiieiieeiieeiieiiesieeieeeesreseee st eeeenseeneeessessaessaesees 1-1

1.2 Related INfOrmMation ............cccvevuieiiieiieieeieeee et 1-1
1.3 Related DOCUMENTALION .......cceeruieiieiieieeiiesieie et eee ettt et e e sseeseeseennas 1-1
1.4 QUALILY ASSUIAINCE ......vveveeniieeieieeiestesreesseesseesseesesstesseeseesseesseessesssesseesseessesssesssennns 1-2
1.5 TeChNICAl SUPPOIT ....eeieieiieiieieeieeeetee ettt ettt e e sseesseenseenes 1-2
1.6 Ordering PrOCESS ... ccvieiiiieiieeiieieeie et ete et et et eteeteseaestaesseeseesseessessaenseeseenseensens 1-3
2. PRODUCT OVERVIEW ....ooiiiiiiiiiiieieeestettete ettt ettt ettt snsesnaesneenneenseenns 2-1
2.1 OVOIVIBW ...t eiiieeiiieeieeeteeetee et e et e ste e e teeesbeeesbeeesbeeasseesabaeenseesssaeansaessseeanseesssasansennnns 2-1
2.2 NEtWOTK NOGAES ....eocvviiiiieiieecit ettt et rte et et e et e esaeeebaeesaeeabaeesseeessaeeseesnnes 2-1
2.2.1 The SCRAMNeEt Classic NOAE .......c.cccvrerireriiieiieeniieeree e e eieeenene s 2-1

2.2.2 The SCRAMNEt-LX NOAE .....oveeiiiiiieiieieiieieie ettt 2-1

2.2.3 The SCRAMNEt NOGE.......ocovieiieiiieiieiiiecieeete ettt 2-1

2.2.4 The SCRAMNEtH NOGE .....oovvvnieraiiaeeeeiseeiseeiee et 2-1

2.3 NetWOrk PrOtOCOIS. .. .ciiuiiieeieeciiiecieecit ettt e et eeteeestaeeseeenees 2-2
2.3.1 GOLD RING ProtocCol.......cccceeriieiieeiiiieiieeiie e ecieeesiee e eveeevee e 2-2

2.3.2 BURST Mode Protocol .........cccuiiiieiiiiieiieciie ettt 2-2

2.3.3 PLATINUM ProtocCol........ccouieiiiiriieeiieeiecieeeiee et eveesvee e 2-2

2.3.4 PLUS Mode ProtOCO]........cooiieiiieiieeiie ettt 2-2

2.4 Navigating Through the Utility Programs...........cccccecoevoiiiiiinieniic e 2-2
241 MEIUS ..eveeeiiieeiie ettt eiee et e ette et e eaeeeateeesaeeenbaeesteesnsaeanseeessaesnseeansaesnseennne 2-2

2.4.2 Dialog WINAOWS ....ccueiiiiiiiieiiieiieit et ettt 2-2

2.4.3 Editing fleldS......cooeerieieiie e 2-2

2.4.4 WINEPI Check BOXES .....vieviieriiieiiieiiieeie ettt eree e esieeeiee e eiee e 2-3

3. WININST OPERATION ...ttt ettt ettt ettt et eseeneenseee e e 3-1
3.1 OVEIVIEW ..ueieiieiieie et steeite st et et et e e ttestaeste e s e esbessaesstessea st esseanseassenssensaensennsesnsennnes 3-1
3.2 Executing the Programi..........cccccvecuieiiieieeiesiesieeie ettt 3-1
3.3 IMIBTIUS ..ttt ettt ettt et s et e st e s et e st esab e s a b e e sat e e et e e sabeesabeesabeesabeesnbeesnbeenane 3-1
3.3.1 Driver Options MENU.........cceevueerierieriierieniienieeee e ereseeesseeseesseesesenesenes 3-1

332 HEIP oot e 3-2

TR O 05T 721U USSP 3-2
3.5 REIMOVE ..ttt ettt et sttt st e et e sabeeeabeesabeesabeesabeeenbeesane 3-2
3.6 EdIt REZISTIY c.eveiieiieceieiiet ettt et ettt et eensesnnesnnesns 3-2
4. WINMON OPERATION .....cuiiiitiiiiieeiiett ettt ete sttt te et esseesseeaseessessaessaessaeseensesnsennns 4-1
4T OVEIVIEW ..uetieiiieiiieeeiie e st e ettt estteestteestaeessseessbeessaeessbaeasseessseessseesssaessseesssaensseesssannsseens 4-1
4.2 Executing the Program .........c.ccooieiiiiiiiiiii ettt 4-1
4.3 IMIEIUS ...ttt euteeetieeite ettt estteestteestbeestee e sbeesaeessaesaeesssaesseessaessseeassaensseessaensseenssannsseens 4-2
e T U S 1 (1Y, (<5 1 O USSP 4-2

4.3.2 FUNCHON MENU.....iiiiiiiiieiiieciie ettt sttt sve e esteessbeessraeenaee s 4-3

4.3.3 OPtioNnS MEMNU ....couiiiiiiiiiiieitieieeie ettt ettt et seee e 4-4

A3 HEID ceeeeeeee ettt et 4-4

4.4 IMIIMOTY ACCESS...eeuteentientienieeiteetteateenteete e et eatesueesteesae e bt anteeateeseeebeesbeenbeenbeentesaeesneenne 4-5
4.4.1 MOdify ValUeS ...coveiiiiiiiiiieieieee et 4-5

4.4.2 Refresh Currently Displayed Values. ..........cccocevieniiiinienienienceeeee 4-5

@55/3/7 Copyright 1999 i NT UTILITY USER MANUAL



TABLE OF CONTENTS

4.5 CSR REZISTEIS ...eeuvieeeeiieiieieeieeiesteste st esteeseeseesaesssesseeseesseenseessesssesseesseeseensennsenns 4-5
4.6 FUNCHIONS ...ttt sttt sa e bbb ebe et ebenaens 4-6
4.6.1 GO0 AdAIESS ..ottt 4-6

4.6.2 Clear MEIMOTLY .....ccveevieeieeeieeiieiieieeteseaeseesseeseesesssesseenseenseensesssesssesseeses 4-6

4.6.3 Fill MEIMOTY ...ooviiiieiieiieieeieete ittt sttt et eesae s e sseeseenseenneees 4-7

4.6.4 SEATCH ... 4-7

4.6.5 FIash LED ....c.iouiiiiiiiiiiieereceeeee ettt 4-8

AT OPLIONS ...evveieetieieeteeteetestestee st esteasteestesseesseeseesseassesssessaessaesseesseensesssesssesseenseensenns 4-8
471 AQAIESSING ...ttt ettt ettt e st et eesbeseaesraesseeseenseeens 4-8

472 DAL SIZE ..ottt e 4-9

4.8 BOArd SIECION.....cuitiiiitiriieiteietetest ettt sttt 4-11
5. WINDIAG OPERATION ......ooutiiiiiiitintenieetee ettt ettt sttt s 5-1
5.1 OVRIVIBW ...ttt ettt ettt ettt a et e et e e st e s bt e sbee bt e bt eateeaeeeseenbeenseeneeas 5-1
5.2 Executing WINDIAG......c.oiiiiieiiii ettt 5-1
5.3 Main Application DeSCriPLiON ........ceuiriirierietieieeie ettt 5-2
54 IMIBIIUS ...ttt ettt ettt ettt h e b ettt e a e e ht e bt e bt et en b e et e bt e b enbe et s 5-3
541 File MENU......oiiiiiiiiiiiiiiet ettt 5-3

5.4.2 TOOIS IMENU......eoiiiiiiiiiie ettt st 5-3

543 HEIP oottt 5-4

5.5 Running Memory and Loopback Tests .........cccceevuiriirieiieiiiiie et 5-4
5.5.1 The TeStING SCIEEM ......eeviiuiiriietieieeieete ettt 5-5

5.6 RUNNing NetWork TeSTS. .......oeeeiuiiriiieiieiie et 5-5
5.7 BOArd SEIECION.......iiuiiiiiitiiiiee ettt 5-6
5.8 DIagnoStic OPtiONS. .....ecueeiuieriieiieiieiieette ettt st te sttt ettt et e b et et eeteeeeesaees 5-6
6. WINEPI OPERATION ... ...ttt ettt ettt ettt ettt e bt et st e e e asentesbeseeenens 6-1
6.1 OVEIVIBW ...ttt ettt ettt sttt et ettt s be b eae e 6-1
6.2 Executing the Program ..........cccccoevieiiieieiienieniese ettt 6-1
6.3 IMIBIUS ...ttt ettt ettt ettt ettt e be et et st sae e b ettt s eeenbeenaee 6-2
6.3.1 FIle MENUL....otiiiiiiiiiiieicieie ettt 6-3

6.3.2 HEIP oottt e 6-3

6.4 Editing CSR VAIUES .....oocvieiieiiiieeie ettt ettt sneesseenseenne e 6-4
6.5 BitwWiSe EdItiNg......cccvieieiiieiieiieie ettt st ens 6-4
6.6 Restoring Defaults.........ccuoeiirieiiieieeie et e 6-4

APPENDICES

APPENDIX A - DIAGNOSTIC OUTPUT FILE......cc.cccooiiiinininiiiiieicienieneneeeeeeeereeeie s A-1
APPENDIX B - DIAGNOSTIC TEST ALGORITHMS ......cccciiiiiiinininieicenese s B-1
GLOSSARY ..ottt st GLOSSARY-1
INDEX e e e INDEX-1

@55/3/7 Copyright 1999 i NT UTILITY USER MANUAL



TABLE OF CONTENTS

FIGURES

Figure 3-1 Main Application SCIEEM ........cc.eeiuiiiiiiieiieiieie ettt 3-1
Figure 3-2 Driver Options MENU.........cceoriiiiiiieieeiietieteete ettt ettt enee e 3-1
Figure 3-3 ADOUt WININST ...coouiiiiiiiieii ettt ettt st 3-2
Figure 3-4 Registry Edit Dialog .......cocioiiiiiiiiiieeeeee e 3-3
Figure 4-1 Main Application SCIEEM ........cceeiuiiiiiiiiiieiiee ettt 4-1
FAigure 4-2 File MENU....ccuiiiiiiiiiieie ettt ettt ettt ettt et e st e s ee e eas 4-2
Figure 4-3 FUNCtioNS IMENU ......c..coiuiiiiiiiieiiieiieetiet ettt sttt ettt ettt et et et esaeesaeenaeeeas 4-3
Figure 4-4 Options IMENU ........coiuiiiiiiiieiieiieeeet ettt ettt ettt et e bt et setesaeesaeenaeeene 4-4
Figure 4-5 ADOUL MONIEOT «...ouiiiiiitieit ettt ettt sttt ettt ettt et et e e e etesaeesaeesneeens 4-4
Figure 4-6 CSR IMONITOT ......ciiuiiiiiiiieit ettt sttt ettt ettt et e et setesieesaeeeaeeens 4-5
Figure 4-7 Goto Memory AddIeSS. ......co.eeruieiieiieiieiiestiest ettt ettt 4-6
Figure 4-8 Memory Fill OPtion ........cccoooiiiiiiiiiiii ettt 4-7
Figure 4-9 Search Memory OPtion..........ooeerieriieriieieeie ittt ettt st 4-7
Figure 4-10 Addressing SUb-MENU ..........coiiiiiiiiiieiieiee et 4-8
Figure 4-11 Data Size SeleCtion .......cccueiiiiieiiiiiieie ettt 4-9
Figure 4-12 Byte Data SiZe ........ccoiiiiiiiieiieieees ettt et et 4-9
Figure 4-13 Word Data SiZe.........coouiiiiiiiieieie ettt 4-10
Figure 4-14 Longword Data SiZe .........cccoevuieiiiiiniieiieieee ettt 4-10
Figure 5-1 SCRAMNet+ Node Status WindOW..........ccceerieiiiiiiiiiierieiceieeeee e 5-1
Figure 5-2 WinDiags Main Application SCIEEN ..........cceeriiriiiiiiienieiieieee e 5-2
FAigure 5-3 File MENU....couiiiiiiiiiieit ettt ettt ettt ettt et saee s ee et eae 5-3
FAigure 5-4 TOOIS MEIU.....ocuiiiiiiiiiiiit ettt ettt ettt et e bt e beenae e enteens 5-3
Figure 5-5 ADOUL DIagnOSTICS. .....ueiuiiriietieiieieeieetiest ettt st sbe b et eae 5-4
Figure 5-6 LoOPpback OPtions. ... .ccoueeiuieriieiieiieiieieete ettt ettt ettt ettt et e ae e eeeae 5-4
Figure 5-7 Test Status SCIEEM........ccuiiiuiiiieiieieeite ettt ettt sttt e e et saee e e 5-5
Figure 5-8 OPtioNnS SCIEEI....cc.eiiuiiiiieiieiieie ettt sttt ettt ettt et e e st saee e eaeeeas 5-6
Figure 6-1 Main Application SCIEEM ........cc.eeruiiiiiiiiieiiee ettt 6-2
Figure 6-2 File SUD-MENU.....c.coiiiiiiiiiiieiee ettt ettt st 6-3
Figure 6-3 ADOUL EPL ......ooiiiii ettt ettt s 6-3
Figure 6-4 Bitwise Edit SCIeEN.........coiiiiiiiiiiiiieiie ettt 6-4

@55/3/7 Copyright 1999 ii NT UTILITY USER MANUAL



TABLE OF CONTENTS

This page intentionally left blank

NT UTILITY USER MANUAL



1. INTRODUCTION

1.1 How to Use This Manual

1.1.1 Purpose

The SCRAMNet Network Windows NT Utilities User Manual describes the basic features
of SCRAMNet utilities applications. These include:

Driver Installation Application (Winlnst)
Network monitor (WINMON)

Hardware Diagnostic software (WINDIAG)
EEPROM Initialization Software(WINEPI)

1.1.2 Scope

This information is intended for system designers, engineers, programmers and network
installation personnel.

You should have at least a system level understanding of general computer processing,
memory and hardware operation to effectively use this manual.

Specific knowledge of each SCRAMNet Control/Status Register (CSR) as described in
the appropriate SCRAMNet (bus) Hardware Reference Manual is necessary for effective
use of the applications.

1.1.3 Style Conventions

e Hexadecimal values are written with the word hex italicized and one point
smaller than the context font following the value. For example: 03FF #ex.

e Switch, signal and jumper abbreviations are in capital letters. For example:
RSWI, J5, etc.

e Register bits and bit ranges are specified by the register identification followed
by the bit or range of bits in brackets []. For example: CSR6[4], CSR3[15:0],
ACR[1,2]

e Bit values are shown in single-quotes. For example: Set bit 15 to “1°.

1.2 Related Information

1.3 Related Documentation

SCRAMNet Network Utilities User Manual (C-T-MU-UTIL) - A user manual for the
SCRAMNet Classic, SCRAMNet-1.X, and SCRAMNet+ hardware diagnostic software,
SCRAMNet+ EEPROM lInitialization software, and the SCRAMNet Network Monitor
for UNIX-based systems.

SCRAMNet Network Windows Utility User Manual (C-T-MU-WNUTIL) - A user manual
for the Windows memory monitor programs scrmon and winmon.
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SCRAMNet Network Programmer Reference Manual (C-T-MR-PROGREF) - A reference
manual describing the collection of SCRAMNet-interface routines used to assist in
UNIX-based application development.

SCRAMNet Network Windows DLL Reference Guide (C-T-ML-WINDLL) - A manual
that defines a set of user routines that are exported by the Windows Dynamic Link
Library (DLL) designed to assist in application development.

SCRAMNet Network Windows NT DLL Reference Guide (C-T-ML-NTDLL) - A manual
that defines a set of user routines that are exported by the Windows NT Dynamic Link
Library (DLL) designed to assist in application development.

1.4 Quality Assurance

Systran Corporate policy is to provide our customers with the highest quality products
and services. In addition to the physical product, the company provides documentation,
sales and marketing support, hardware and software technical support, and timely
product delivery. Our quality commitment begins with product concept, and continues
after receipt of the purchased product.

Systran’s Quality System conforms to the ISO 9001 international standard for quality
systems. ISO 9001 is the model for quality assurance in design, development,
production, installation and servicing. The ISO 9001 standard addresses all 20 clauses of
the ISO quality system and the most comprehensive of the conformance standards.

Our Quality System addresses the following basic objectives:

e Achieve, maintain and continually improve the quality of our products through
established design, test, and production procedures.

e Improve the quality of our operations to meet the needs of our customers,
suppliers, and other stakeholders.

e Provide our employees with the tools and overall work environment to fulfill,
maintain, and improve product and service quality.

e Deliver only the highest quality product or service to our customers and other
stakeholders.

The British Standards Institution (BSI), the world’s largest and most respected
standardization authority, assessed Systran’s Quality System. BSI’s Quality Assurance
division certified we meet or exceed all applicable international standards, and issued
Certificate of Registration, number FM 31468, on May 16, 1995. The scope of Systran’s
registration is: “Design, manufacture and service of high technology hardware and
software computer communications products.” The registration is maintained under BSI
QA’s bi-annual quality audit program.

Customer feedback is integral to our quality and reliability program. We encourage
customers to contact us with questions, suggestions, or comments regarding any of our
products or services. We guarantee professional and quick responses to your questions,
comments, or problems.

1.5 Technical Support

We provide technical documentation with all of our products. This documentation
describes the technology, its performance characteristics, and includes some typical
applications. It also includes comprehensive support information, designed to answer any
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technical questions that might arise concerning the use of this product. Systran also
publishes and distributes technical briefs and application notes that cover a wide
assortment of topics. Although we try to tailor the applications to real scenarios, not all
possible circumstances are covered.

Although we have attempted to make this document comprehensive, there may be
specific problems or issues this document does not satisfactorily cover. If you have any
technical or non-technical questions or comments (including software) you can contact
us at (937) 252-5601, or send an e-mail message to support@systran.com. Our goal is to
offer a combination of products and services that provide complete, easy-to-use solutions
for your application.

1.6 Ordering Process

To learn more about Systran products or to place an order, please use the following
contact information:

e Phone: (937) 252-5601
e e-mail address: info@systran.com
e Internet address: http://www.systran.com/
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2. PRODUCT OVERVIEW

2.1 Overview

The SCRAMNet Network is a real-time communications network, based on a replicated,
shared memory concept. Each computer on the network has access to its own local copy
of shared memory which is updated over a high-speed, serial-ring network. It is
optimized for the high-speed transfer of data among multiple, real-time computers
attached to the network. These computers, with their installed SCRAMNet boards, are
called network nodes. Each computer, or node, is solving a portion of the same real-time
problem.

2.2 Network Nodes

2.2.1 The SCRAMNet Classic Node

The SCRAMNet Classic was the first network node produced by Systran. It is a two-
board configuration and has GOLD and BURST protocol. This board has byte-swapping
capability.

2.2.2 The SCRAMNet-LX Node

The “LX” is the first single slot adaptation, and has BURST and BURST PLUS (variable
length messages), and no error correction. The “LX” does not have on-board byte-
swapping capability.

2.2.3 The SCRAMNet+ Node

SCRAMNEet+ is an enhancement of the “LX”, and has PLATINUM and PLATINUM
PLUS protocol as well as BURST and BURST PLUS. The “SCRAMNet+" board does
not have byte-swapping capability.

2.2.4 The SCRAMNet+** Node

The SCRAMNet+> interface node board is backwards-compatible with SCRAMNet+
and the original SCRAMNet Classic product with the exception of the GOLD RING
communication protocol.

The SCRAMNet+> product uses an enhanced architecture where shared-memory-read
operations bypass the SCRAMNet ASIC for improved performance. Although both PIO
and DMA operations are improved, DMA operations gives the greatest increase in
performance.
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2.3 Network Protocols

2.3.1 GOLD RING Protocol

The GOLD-RING protocol allows as many messages on the network as there are nodes;
but only one message from each node on the ring at any given time. Error detection and
correction are implemented.

2.3.2 BURST Mode Protocol

The BURST mode allows each node to continuously transmit messages onto the network
ring without waiting for any message to return for removal by the originating node. Error
detection is in force but there is no error correction implemented.

2.3.3 PLATINUM Protocol

The PLATINUM mode combines the advantages of GOLD and BURST modes. There
may be multiple messages on the network at one time with error correction implemented.

2.3.4 PLUS Mode Protocol

The PLUS mode applies to PLATINUM and BURST mode only. The PLUS mode
permits variable length messages on the network. Maximum message size may be CSR
selected to be 46 bits plus either 256 bytes or 1,024 bytes.

2.4 Navigating Through the Utility Programs

The programs are menu and dialog driven. The menus direct the flow of control through
the program and the dialog windows are used to gather input from the user. The
following is a list of the objects used in the program and how to interact with them.

2.4.1 Menus

A menu consists of a list of choices typically depicted in a long rectangular box located
under the main windows title bar. The menu is accessed by clicking on the desired

choice with the mouse or by pressing an appropriate [AT§-key combination. Each entry on
the main menu may optionally bring up a sub-menu of additional menu choices.

2.4.2 Dialog Windows

A dialog window is a title and frame that can contain various controls for accepting user
input. These controls are Editing Fields, Check Boxes, and Buttons. The mouse, arrow

keys or tab key are used to move through a dialog box’s controls. Pressing enten | or
clicking on the “OK” button in dialog windows accepts the entries and closes the
window. Pressing E’*ﬁﬂ or clicking on the “Cancel” button in dialog boxes cancels the
entries and returns the user to the previous window.

2.4.3 Editing fields

An editing field is an area of a dialog box that accepts a string of user input. All editing
fields are used to gather numeric data. Numeric editing fields generally have a minimum
and maximum value for valid input. Values outside this range are not accepted by the
editing field. The arrow keys can be used to move through individual digits in a number.
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Editing keys, such as <Backspace>, <Delete>, and <Insert>, can also be used if
available.

2.4.4 WINEPI Check Boxes

When manipulating the CSR bits directly using the bit-wise dialogs, each CSR is
displayed in a dialog window as a series of check boxes. The keys used in check box
dialogs are the same as for menus except for the addition of the space bar. The <Space
Bar> is used to toggle the bit value of the currently selected item. If the item label is
“Not Initializable™, that bit is ignored by the EEPROM initialization sequence.
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3.

WININST OPERATION

3.1 Overview

The WININST application is used to install and remove the SCRAMNet device driver.
In addition, the application allows the editing of registry parameters for each
SCRAMNet device found on the system.

3.2 Executing the Program

Start the program by double-clicking on the icon or running the program from the File
Manager or Start Menu and the SCRAMNet Installation screen displays. This window
allows device driver installation and removal, as well as the ability to edit the appropriate

registry values.

Lriver Options  Help

Remove SCRAMMet Device Driver
Edit Reqgiztiy Settings
Euit wiMInzt

Inztall SCRAMMet Device Driver

Figure 3-1 Main Application Screen

3.3 Menus

There are two menus available from the main window: Driver Options and Help.

3.3.1 Driver Options Menu

A - |

Driver Optionz [gE

Install

Remove

Edit

Inztall SCRAMME Device Driver

Exit

Remove SCRAMMet Device Driver

Edit Reqistry Settings
E it /1M st

Figure 3-2 Driver Options Menu
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Functions include:

Imstall.................... Installs the SCRAMNet device driver
Remove.................. Removes the SCRAMNet device driver.
Edit.........ccoooee. Produces a dialog for editing the registry values.
Exit.....ccoooviinin Exit the Winlnst program.
3.3.2 Help
ABOUT

Click/select About from the Help menu to display a message dialog with information
about the SCRAMNet Installation Utility.

T N |

® Winlnst
ﬂ SCRAMMet Software Revizion: MTPCPC2-B3
SCRAMMet Core Revision: 1.64
Copyright [C] 1933 Spstran Corp.

Figure 3-3 About WinInst

3.4 Install

To install the SCRAMNet device driver, simply press the “Install” button, or select
Install from the Driver Options menu. A message box will be displayed if the driver
was successfully installed.

3.5 Remove

To remove the SCRAMNet device driver, press the “Remove” button, or select Remove
from the Driver Options menu. A message box will be displayed if the driver was
successfully removed.

3.6 Edit Registry

To edit the registry settings, press the “Edit” button, or select Edit from the Driver
Options menu. This will produce a dialog as shown in Figure 3-4.
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Registry Values E1

|Brd #o | Brd 1 | Bird n2| Bird #3 |

|m % Mode ID
|2|:|43 % Mermary Size [KB]
|uusua % Timeaut

I % Murmber Of Boards

| Ok I | Cancel

Figure 3-4 Registry Edit Dialog

The editor dialog provides a tab for each of the SCRAMNet cards identified at
installation. Selecting the appropriate tab displays and allows modification of the current
Node ID, mapped memory and time-out values stored in the NT registry.

In addition a “Number Of Boards’ option is included. This value defaults to the number
of boards found by the driver on the PCI bus.

@ NOTE: Increasing the value of ‘Number Of Boards’ to a number greater than the
actual number of installed devices could produce unpredictable results

Pressing “OK” stores the displayed values; “Cancel” discards the values.
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4. WINMON OPERATION

4.1 Overview

The WINMON application permits viewing and editing memory and CSR locations on
the SCRAMNet node. This application is useful during software development to verify
that the correct values are being written to SCRAMNet memory and CSRs.

4.2 Executing the Program

Start the program by double-clicking on the icon or running the program from the File
Manager or Program Manager, and the SCRAMNet Memory Monitor screen displays.
This window allows read and write access to any SCRAMNet memory location.

';‘;‘; WinMon
File Functions Optionz  Help

Base Add. +0 +04 +08 +0C +10 +14 +18 +1C
|DDDDDDDD|| DDD22DD2| nnn44uu4| nnnssnns| oo110010] 00220020 0n440040]  D08B00GD| mmmuu|§
|nnuuuuzu|| 02200200| 044004DD| nssnnsnn| 11001000]  22002000]  44004000f 88008000 10010000 | =
|nnuuuu4u|| 2DD2DDDD| 4nn4nuuu| snnsnnnn| o0100000] 00200000 dn4onon0| - bosonoof 01000000
 poooooeo] | 0z000000f 04000000] 08000000| 10000000| 20000000] 40000FFF| 80000000] 00011001 |
 poooooeo| | Doo2zoo2f 00044004 DO0SE008| 00110010f 00220020| O0440040[ 00880080] 01100100
|Duuuum0|| 02200200] 04400400 08800800 11001000] 22002000| 44004000] B800B000| 10010000
|Dunnnncu|| 2DD2DDDD| 4nn4nuuu| snnsnnnn| DD‘IDDDDDl Duzuuuuu| nnannnnn| Duauunnn| D‘IDDDDDD|
|DDDDDDED|| D2DDDDDD| n4nnnuuu| nsnnnnnn| ‘IDDDDDDDl 2DDDDDDD| 4nnnnnnn| auuuunnn| DDD‘I‘IDD‘I|
|nnuumuu|| DDD22DD2| nnn44uu4| nnnssnns| DD‘I‘IDD‘IDl 00220020| 0044nn4n| Duaaunsn| mmmuu|
|nnuumzu|| 02200200| 044004DD| nssnnsnn| ‘I‘IDD‘IDDDl 22002000| 44nn4nnn| aauuannn|mmuuuu|
|nnuum4u|| 2DD2DDDD| 4nn4nuuu| snnsnnnn| DD‘IDDDDDl Duzuuuuu| nnannnnn| DDBDDFFF' D‘IDDDDDD|
 pooooteo] | 0zo00000f 04000000] Do230000f 10000000f 20000000 40000000f E0000000| 00011001|j

anrdNumber Hefreshﬂatel 10009 me | pdate I | Viewl:SF!sl | Exit |

Figure 4-1 Main Application Screen
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4.3 Menus

There are four menus available from the main window:
File

Functions

Options

Help.

4.3.1 File Menu

Functions  Options  Help

+00 +04 +08 +0C +10 +14 +18 +1C

Update
uuzzuuz| uuu44uu4| 00088008| uu11uu1u| Duzzuuzu| 00440040| uuaauuau| 01100100|

View CSRz 22|Juzuu| u44uu4uu| DSSDDSDD' 11uu1uuu| 22c|uzuuu| 44004000| aauuauuu|10muoum|

L]

Exit uuzuuuu| 4uu4uuuu| SDDSDDDD| umuuuuu| Duzuuuuu| 00400000| uuauuuuu| 01000000|
(0000060 nznnnnnn| n4nnnnnn| DBDDDDDD' 1nnnnnnn| 2Dunnnnn| 4DDDDFFF| snnnnnnn| DDD‘I‘IDD1|
00000020 uuuzzuuz| uuu44uu4| 00088008| uu11uu1u| Duzzuuzu| 00440040| uuaauuau| 01100100|
00000040 uzzuuzuu| u44uu4uu| DSSDDSDD' 11uu1uuu| 22c|uzuuu| 44004000| asuuauuu|10muouu
000000C0 2nnznnnn| 4nn4nnnn| BDDBDDDD| nmnnnnn| Duznnnnn| DD--IDDDDD' nnsnnnnn| (1000000

I
I
I
I
000000ED | nznnnnnn| n4nnnnnn| DBDDDDDD' 1nnnnnnn| 2Dunnnnn| 4DDDDDDD| snnnnnnn| 000711001
I
I
|
|

Q0000 00 uuuzzuuz| uuu44uu4| 00088008| uu11uu1u| Duzzuuzu| 00440040| uuaauuau| 01100100|
00000 20 uzzuuzuu| u44uu4uu| DSSDDSDD' 11uu1uuu| 22c|uzuuu| 44004000| aauuauuu|10muoum|
(00007 40 2nnznnnn| 4nn4nnnn| BDDBDDDDI nmnnnnn| Duznnnnn| DD--IDDDDDI DDBDDFFFI D‘IDDDDDD|
|uuuumsu| uzuuuuuu| u4uuuuuu| 00230000| 1uuuuuuu| 2uuuuuuu| 40000000| suuuuuuu| 00011001|3

Board Number FIefleshFIateI IDDDuliI ms | Update I | ViewCSFIsl | Exit |

Figure 4-2 File Menu

Functions include:

Refresh .................. Re-reads the SCRAMNet memory and update the display.
(Page 4-5)

Update................... Updates SCRAMNet memory based on values entered in the
display edit boxes. (Page 3-5)

View CSRs ............ Toggles the display of the SCRAMNet CSR monitor dialog.
(Page 3-5)

Exit.....coooviiniinn Exit the WinMon program.
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4.3.2 Function Menu

Help

+04 +08 +0C +10 +14 +18 +1C

Clear Memory ooos4004| oooseo0s| oo110010| o0220020| oo44004n0| oosenoso| o11o0100
Eill Memary 04400400) 08e00800[ 11001000| 2200z000| 44004000 eso0sooo| 10010000
Search 4nn4nnnn| snnsnnnn| DD‘IDDDDDl Duzuuuuu| nnannnnn| nnsnnnnn| D‘IDDDDDD|

Flash LED u4uuuuuu| uauuuuuu| 10000000| 20000000| 4IZIIZIIZIIZIFFF| suuuuuuu| 00011001|

m| 00022002| uuu44uu4| uuusauus| 00110010| 00220020| uu44uu4u| uuaauuau| 01100100|

00000040 | 02200200| u44uu4uu| usauusuu| 11001000| 22002000| 44uu4uuu| sauusuuu|mu10000|
000000co| | 20020000|  40040000( eoe0ooo| 00100000] 00200000] 00400000] 00800000] 01000000]

000000ED 02000000 04000000| 03000000 'IDDDDDDD' 2DDDDDDD| 4DDDDDDD| BDDDDDDD| DDD1‘IDD1|

L]

nnnnmnn“ DDD22DD2| nnn44nn4| nnnssnns| DD‘I‘IDD‘IDl 00220020| 0044nn4n| nnssnnsn| D‘I‘IDD‘IDD|
nnnnmzn“ 02200200| n44004nn| nssnnsnn| ‘I‘IDD‘IDDDl 22002000| 44nn4nnn| ssnnsnnn|mmuuuu|
nnnnnmn“ 2DD2DDDD| 4nn4nnnn| snnsnnnn| DD‘IDDDDDI Duzuuuuu| nnannnnn| DDBDDFFFI D‘IDDDDDD|
uuuumsu“ 02000000| u4uuuuuu| uuz3nuuu| 10000000 20000000|  40000000(  80000000] 00011001| [5]

Board Number Hefleshﬂatel 1|:I|:I|:Il—||i| me | Update I | ViewESHsl | Exit |

Figure 4-3 Functions Menu

Functions include:

Goto Address........ Permits direct access to a memory address. (Page 4-6)

Clear Memory ...... Fills all mapped memory with 0 %ex. (Page 4-6)

Fill Memory.......... Permits filling a range of memory with a desired value.
(Page 4-7)

Search.................... Permits search of memory for a specific value. (Page 4-7)

Flash LED............. Permits starting and stopping flashing of the Insert LED.
(Page 4-8)
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4.3.3 Options Menu

Base Add. +08 +0C +10 +14 +18 +1C
|M| DDDSSDDS' 0o7T10010f  ooz20020 00440040| DDSSDDSD' u11uu1uu|
|uuunuozu|| 02200200| u44uu4uu| DSSDDSDD' 11001000] Zzz002000] 44004000 22008000] 10010000
|uuunuo40|| 20020000| 4uu4uuuu| suosouuu| 00100000 o0200000] 00400000 00B00000] O1000OOD
[ oooooosa] [ 02000000] 04000000] 08000000 10000000( 20000000| 40000FFF| 80000000] OODT1001
|uuunuoso|| 00022002| uuu44uu4| DDDSSDDS' 00110010] oozzo0z0] 00440040 00820020 1100100
|Duouum0|| 02200200| u44uu4uu| DSSDDSDD' 11001000| 22|Juzuuu| 44004000| SSDDSDDD|1DD1DDDD|
000000C0 | 2DD2DDDD| 4nn4nnnn| auuaunnn| DD‘IDDDDDl nnznnnnn| DD-JDDDDDI DDBDDDDD' mnnnnnn|
000000ED | D2DDDDDD| n4nnnnnn| Dauuunnn| ‘IDDDDDDDI 2nnnnnnn| 4DDDDDDD| BDDDDDDDI nnn11nn1|
00000100| | ooozzooz| oooddood| oooesocs| ooviooio| oo2zoozd| oo440040] O0820080| mi100700
o000o120| | oz2z00200] 4400400 08200800 11001000] z200zood| 44004000 E2008000| 10010000
|uuunm40|| 20020000| 4uu4uuuu| suosouuu| 00700000 o0200000] 00400000 OOB0OFFF] OM0000OD
|nnnnmsn|| D2DDDDDD| n4nnnnnn| Duzaunnn| ‘IDDDDDDDl 2nnnnnnn| 4DDDDDDD| BDDDDDDD| nnn11nn1|j

Board Mumber Refresh Hatel 1|:I|:I|:Il—||i| me | Jpdate I | Wiew CSRs | | Exit |

L]

Figure 4-4 Options Menu
The Options Menu includes:

Addressing ............ Permits selection of either Relative or Absolute addresses.
(Page 4-8)
Data Size................ Permits selection of memory access modes: Bytes, Words, or

Longwords. (Page 4-9)
4.3.4 Help

ABOUT

Click/select About from the Help menu to display a message dialog with information
about the SCRAMNet Memory Monitor Utility.

N |

Winkdon
% SCRAMMet Software Revizion: MTPCPC2-B3
SCRAMMet Core Revision: 1.64
Copyright [C] 1933 Spstran Corp.

Figure 4-5 About Monitor
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4.4 Memory Access

The WINMON application allows full read and write capabilities to the mapped
segment of SCRAMNet memory

4.4.1 Modify Values

To modify a memory location, enter a new value in the edit box corresponding to the
appropriate memory address. Press the “Update” button or, select Update from the file
menu to write the value to memory.

4.4.2 Refresh Currently Displayed Values.

In order to refresh the displayed memory values, select Refresh from the File menu. The
displayed SCRAMNet memory will be re-read and the display updated accordingly. On
the main application window is an edit box entitled “Refresh Rate™. This is an auto-
refresh feature that updates the values automatically over the given time interval in
milliseconds. Entering a ‘0’ in this edit box disables the auto-refresh feature.

4.5 CSR Registers

The SCRAMNet CSR’s are monitored through the CSR dialog as shown in Figure 4-6.

Csn Montor— PIMIE])

CSRO CSR 8

|enn3 |BEDD

CSR 1 CSR 9

|ﬂDDD |D1ﬁ8

CSR 2 TSR 10

|DD4D |nun1

CSR 3 CSR 1

|nanz |nunn

CSR 4 C5R12

|5554 |nunn

e =h C5R13

|0055 |nunn

CSRE CSR 14

|5554 |nunn

CSP 7 C5R 15

|0055 |nunn
Hefresh| |lpdate | Defaultsl
W &uto Refresh

Figure 4-6 CSR Monitor

To enable the CSR Monitor dialog, select View CSRs from the file menu, or press the
“View CSRs” button on the main application window to toggle the dialog on or off. The
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monitor displays the sixteen SCRAMNet CSR’s and updates the values based on the
refresh-rate in the main application window. Press the “Refresh” button to immediately
display new memory values. Click on “Auto Refresh” to toggle the auto-refresh feature
on or off.

To update a CSR value, enter its value in the appropriate edit box and press the “Update”
button. Press the “Defaults” button to restore a set of pre-programmed CSR values.

4.6 Functions

4.6.1 Goto Address

A memory location not currently displayed in the window can be accessed using any one
of several methods.

e Scroll the screen up or down one row at a time by pressing on the up or down
arrow key.

e Use the scroll bar on the right hand side of the window to scroll the displayed
offsets.

To go directly to a particular offset, select the Goto Address option. A dialog box will
be displayed.

Goto Address m
Address Walue: :I

| Gol I |Eancel|

Figure 4-7 Goto Memory Address
Type in the desired address and click/select the “Go!” button to scroll the memory
window to the desired address.

4.6.2 Clear Memory

Select Clear Memory from the functions menu to fill the entire mapped memory space
with 0 Aex. If a specific range of memory is required to be cleared, the Fill Memory
dialog permits specific range access.
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4.6.3 Fill Memory

Part or all of SCRAMNet memory can be filled with a desired value. To fill memory
select the Fill Memory option on the Function sub-menu. This causes the fill-memory

dialog similar to the following to display.

Fill % alue:

fdd34

Range

From:

Tor

IFFFFF

1l

| Fin | [ cance |

Figure 4-8 Memory Fill Option

Type in any hexadecimal value in the Fill Value box. Then select either “All Memory”
or a “Range” of memory. Click/select the “Fill” button to execute.

4.6.4 Search

To search memory for a particular value, select the Search option on the Function
menu. The Search Memory dialog box will display.

3 From Cursor

Data Search |
SearchValue |16dd

&) From Eeginning

| Searu:hl | Cancel |

Figure 4-9 Search Memory Option

Type in any hexadecimal value in the Search Value box. Select a starting point, from the
beginning or from the cursor location, and click/select the “Search” button to execute.
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4.6.5 Flash LED

When this toggle option is selected the program will alternatively write the value

8003 hex and 0000 hex to CSRO to toggle the insert LED. This process will be constantly
repeated with a small delay between each write. Select the option a second time to stop
the LED from flashing. This will erase the check mark placed next to the menu item
when it was previously selected.

@ NOTE: Check the current value in CSRO to determine which of the two values is
currently in the register and alter the value if needed.

4.7 Options

4.7.1 Addressing

SCRAMNet memory can be displayed using absolute or relative addresses. In absolute
addressing mode the address used to reference each memory location is the physical
memory address. In relative addressing mode, each memory address is displayed as a
byte offset from the start of SCRAMNet memory.

From the Options sub-menu, select Addressing and then select either Relative or
Absolute.

File Functions

Base Add. ic +10 +14 +18 +1C

m D‘mfize pooo]oooFoooo] ooroooo] soFoooo| oFoooD)
Esoo0020| | oooFoooD | 00oFoooD| 0oFoooD | oooFoooo | 000F0DDO | 000FD DD | 000FCODD | 0OFDDDD
Es000040| | oooFoooD | 00oFoooD| 00FoooD | oooFoooo | 000FD 00O | 00FDDDD | 000FCDDD | 0OFDDDD
| Esunnnsn| |IZIIJIZIFDDDDlDDDFDDDDlIZIIZIIJFDDDDlIZIIJIZIFDDDDlDDDFDDDDlIZIIZIIJFDDDDlDDDFDDDD'DDFDDDD
| Esuunnsn| |DDDFDDDDlDDDFDDDD'DDDFDDDD'DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDFDDDD
| EEDDDDAD| IDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDFDDDD|
| E5EIDDDCEI| |IZIEIEIFDDDD'DDDFDDDD|IZIEIEIFDDDD'IZIEIEIFDDDD'DDDFDDDD|IZIEIEIFDDDD'DDDFDDDD'DDFDDDD“
| E5EIDDDEEI| |IZIIZIIZIFDDDDlDDDFDDDDlIZIIZIIZIFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlDDFDDDD|
| Esuumnn| |DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDFDDDD|
| EEDDD12D| |DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDFDDDD|
| EEDDD14D| IDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDFDDDD|
| 550001su| |IZIIZIIZIFDDDDlDDDFDDDDlIZIIZIIZIFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlDDFDDDD“j

Board Mumber Refresh Ha[el mDDI_Ilil e | Update I | Yiew C5Hs | | E it |

b | v Ab=alute

L]

Figure 4-10 Addressing Sub-menu
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4.7.2 Data Size

File Functions [e=tutl Help

Addrezsing

Base Add. +10 +14 +18 +1C
| EEDDDDDD| i DDD|IZIEIEIFDDDD'IZIEIEIFDDDD'DDDFDDDD'DDFDDDD|
| EEDDDD2D| |DDDFDDDD|DDDFDDD DDD|IZIEIEIFDDDD'IZIEIEIFDDDD'DDDFDDDD'DDFDDDD|
¥ Long Ward
| EEDDDD4D| |DDDFDDDD|DDDFDDD |uuuruuuuluuuruDDDlDDDFDDDDlIZIIZIEIFDDDDlDDDFDDDD'DDFDDDD|
| EEDDDDED| |DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDD oooFo oD | oooFoooo | o0oFo oD | 00FDDDD
| EEDDDDBD| |DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDD oooFo oD | oooFoooo | o0oFo oD | 00FDDDD
| E5000m0| IDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDFDDDD|
Es0000C0 | | oooFoooD|odoFoooD | 000FDDDD DDDFDDDD'IZIIZIIZIFDDDDlDDDFDDDD'DDDFDDDD'EIIZIFDDDDI
ES0000E0 | | 0ooFDooD|odoFoDoD | 000FDDDD DDDFDDDD'DDDFDDDD'IZIIZIIZIFDDDDlDDDFDDDD'DDFDDDD
E5000100 | | oooFDoDD| oooFooDD| oooFDooD | 0ooFDoDD| oooFDDD D | 000FDDDD | 000FDDDD| 0OFDDDD
E5000120 | | oooFDoDD| oooFooDD| oooFDooD | 0ooFDODD| oooFDoD D | 000FDDDD | 000FDDDD| 0OFDDDD
| EEDDD14D| |DDDFDDDDlDDDFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDFDDDD|

| EEDDD‘IED| IDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDFDDDD|E

BDardNumber Hefreshﬂatel 1DDDl—|::I s | |Jpdate I | ViewESHsl | E it |

LI

Figure 4-11 Data Size Selection

Memory can be accessed as bytes, words or longwords. Select the Options menu and
then select the desired size from the Data Size sub-menu.

An example of Byte data size:

File Functions QOptionz  Help
Base Add. +00 +1 +02 +03 +04 +5 +08 +07
| EEDDDDDD| | DD| DD| DFl nn| DD| DDl DFl oo| =]
| EEDDDDDB| | DD| DD| DFl nn| DD| DDl DFl oo f—
| EEDDDD1D| | DDI DDI DFI nn| DD| DDl DFl o
| E5EIEIEIEI1S| | DD| DD| DF| uu| DD| DD| DF| o
| E5EIEIEIEI2IZI| | DD| DD| DF| uu| DD| DD| DF| o
| E5EIEIEIEI28| | DD| DD| DF| uu| DD| DD| DF| o
ES000020 oo oo oF ] oo DD oF ]
ES000038 oo oo oF ] oo DD oF ]
ES000040] oo oo 0F nn| DD| DDl DFl nn|
ES000043 oo oo 0F nn| DD| DDl DFl nn]
ES000050 oo DDI DFI nn| DDI DDI DFI nn|
| E5EIEIEIEI58| | DDl DDl DFl uu| DD| DD| DF| DD|E
Board Nurbier Refresh Fiate | 10005 ms | Update | | ViewCsRs | [ Eat |

Figure 4-12 Byte Data Size
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An example of Word data size:

File Funetions Optionz  Help
Baze Add +00 +02 +04 +06 +08 +08, +0C +0E
ES000000 0DOD 00oF ooDD 000F 0DOD 00oF ooDD oooF | [2]
ES000010 0DOD 00oF ooDD 000F 0DOD 00oF ooDD 000F | =
ES000020 0DOD 00oF ooDD 000F 0DOD 00oF ooDD 000F
EBO00030 DDooD 000F oooD 000F DDooD 000F oooD 000F
EBO00040 DDooD 000F oooD 000F DDooD 000F oooD 000F
EBO00050 DDooD 000F oooD 000F DDooD 000F oooD 000F
ES0000ED 0DOD 00oF ooDD 000F 0DOD 00oF ooDD 000F
ES000070 0DOD 00oF ooDD 000F 0DOD 00oF ooDD 000F
ES000020 0DOD 00oF ooDD 000F 0DOD 00oF ooDD 000F
ES000090 0DOD 00oF ooDD 000F 0DOD 00oF ooDD 000F
| EEDDDDAEI| | DDDDl IZIIZIIZIFl DDDDl DDDFl DDDDl IZIIZIIZIFl DDDDl DDDF|
| EEDDDDBD| | DDDDI DDDFI DDDDI DDDFI DDDDI DDDFI DDDDI DDDF| B
Board Number Refresh Fate I 1000 I_Ilil s | Update I | Wiew C5Hs | | Enit |

Figure 4-13 Word Data Size

An example of Longword data size:

File Functions Optionz  Help

Baze Add. +00 +04 +08 +0C +10 +14 +18 +1C

Es000000| | oooFoooD|oooFoooo | 0000000 n0oFooCD | 000FC0DD | 00OFDODD | 000FDDOD | 0OFDDOD
E5000020| | oooFoDoD|oooFoooo | 00oFooo0| n0oFooCD | 000FCoDD | 00OFDODD | 000FDDOD | 0OFDDOD
E5000040| | oooFoDoD|oooFoooo | 00oFooo0] n0oFooCD | 000FCoDD | 00OFDODD | 000FDDOD | 0OFDDOD
E5000060 | | 000FDDDD 000FDDDD | 000FDDOD | 000FDDDD | 000FDDDD | 000FDDDD | 000FDDDD| 00FDDDD
Es000020| | oooFoDoD|oooFoooo | 00oFoooD| n0oFooCD | 000FCoDD | 00OFDODD | 000FDDOD | 0OFDDOD
Es000040| [000Foooo | oooFoooo | cooFoooD| oooFoooo | oooFoooo| nooFoooD | oooFoDDD | coFD o DD
ES0000CD | [000FDDOC | ondFooDD | cooFoooD| dooFoooD | 000F0DDOD] aodFooDD | 000F0DOD | oFDDDD
ESO00CED | [000FDDOC | ondFooDD | cooFoooD| dooFDooD | 000F00DOD] aodFooDD | 000F0DOD | OFDDDD
| EEDDD‘IDD| |DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDD'DDFDDDD
| EEDDD‘I2D| |DDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDDlDDDFDDDD'DDFDDDD
| EEDDD140| IDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDDFDDDDIDDFDDDD
| EEDDD1BD| |DDDFDDDD|DDDFDDDD|DDDFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlIZIIZIIZIFDDDDlDDDFDDDDlDDFDDDD B

Board Humber HefreshHateI mDDI_Ilil e | Update I | Wiew CSHs | | E it |

|

Figure 4-14 Longword Data Size
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4.8 Board Selection

The main application window has a board-selection option in order to monitor alternate
SCRAMNet devices on the PCI bus. Upon selecting another board, the memory and CSR
displays are update to reflect the selected board. By running multiple instances of
WinMon, and setting each to a different SCRAMNet device, multiple SCRAMNet
boards can be monitored simultaneously.
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5. WINDIAG OPERATION

5.1 Overview

This section describes how to use the diagnostic software (WINDIAG). To run the
diagnostic software package for a SCRAMNet device, the Windows registry must
contain a series of software keys describing the configuration data used by the
application program and driver. This information is placed into the registry by the
Winlnst utility as described in chapter 3 and the software installation manual. This
section describes how to run the various hardware tests. For information on how the tests
work, refer to Appendix B: DIAGNOSTIC TEST ALGORITHMS.

5.2 Executing WINDIAG

To execute diagnostics, open the SCRAMNet application group and click on the
SCRAMNet Diagnostics icon. Initially, a SCRAMNet status screen displays the current
configuration of board number 0 installed on the system. Between displaying the screens,
the SCRAMNet memory and registers are mapped and a quick-existence test is
performed to determine whether both the registers and memory are accessible.

Nede ston=

Mode Tranzmit |D: (0

C5R Baze Address: (=E 4200000
kemory Base Address: I=ER000000
kemorny M apped [Bytes]: (400000
kemory Size [Bytes): (400000
Mebwork: Timeout: 0=35

Mechanical Switch Loopback:  Mat Available

Figure 5-1 SCRAMNet+ Node Status Window

Figure 5-1 shows the Node Status screen for a SCRAMNet+ device. This shows the
initial information about the node that is determined by the contents of the CSRs and by
the existence test.

Press any key to display the main application screen.
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5.3 Main Application Description

Figure 5-2 shows the main application screen for the SCRAMNet Diagnostics.
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Figure 5-2 WinDiags Main Application Screen

The main application screen displays the various SCRAMNet diagnostic tests to be
performed placed into three distinct groups, Memory Tests, Loopback Tests and
Network Tests. Each test has an enable (Enbl.) checkbox, as well as an edit box (Iter.)
for specifying the number of iterations to be performed.
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5.4 Menus

There are three menus available from the main window: File, Tools and Help.

5.4.1 File Menu
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Figure 5-3 File Menu

Functions include:

Exit.....cooovvinniinnn Exits WinDiags application.

Loopback Tests Metwork, Tests
| Opti lter.  Enbl. Iter. Enbl.
I__.L “.olling 1's Test |: O Data Filter Test II% O Multiple Mode Communication Test
I:; O Longward Roling 0's Test |: O Shared Memory FIFO Test D% O Multiple Mode Burst Made Test
E% O Shortword Rolling 1's Test |: O Intemupt FIFD Test II% [ HCT Compatible Communication Test
I:% O Shortword Roling 0's Test |: O Interupt Test D% O Multiple Mode Plus Test
II; O Byte Rolling 1's Test II OO Trarsmit & Receive Test
Ijz O Eyte Roling 0's Test |: O Memany Loopback Test E% Mumber of Modes in Test
E% O Ahermating Bit Pattemn [ 1Fq O HIPRO Test w/ DataFiler D% Mumber of This Node
EZ [0 ACR Raling 1's Test |: O virtual Page Test
I: [0 ACR Roling 0's Test Iji O Receive ID/4ge Set Test Board Number
II; O ACR Bit Pattern Ij% O Receive Intermupt Dverinde Select All Mermon & Loopback Tests
E; O Address Line Test Ij% [0 Geteral Purpoze Counter Clear All Tests
o IZ; 00 Erar Mask Test Run Selected Tests
Exit WinDiags

Figure 5-4 Tools Menu

ﬂi/ﬁf/ﬁ” Copyright 1999 5.3 NT UTILITY USER MANUAL



WINDIAG OPERATION

Functions include:

Node Status........... Displays the node status dialog for the currently selected
SCRAMNet device.

Options.................. Displays options dialog for setting maximum error count,
disabling the screen saver and setting the test application
priority.

5.4.3 Help
ABOUT

Click/select About from the Help menu to display a message dialog with information
about the SCRAMNet Diagnostics Utility.

T S |

WinDiags
w SCRAMMet Software Revision: MTFCPC2-B3
9 SCRAMMet Core Revizion: 1.64
Copyeright [C] 1939 Seetran Corp.

Figure 5-5 About Diagnostics

5.5 Running Memory and Loopback Tests

The main application window permits the selection of the desired diagnostic tests to be
run on the current SCRAMNet board. Select the check boxes next to the desired tests and
set the number of iterations in the corresponding edit box. Press the “All” button to
select all of the Memory and Loopback tests and prompts for the number of iterations
desired. Similarly, press the “Clear” button to remove the checks of any currently
selected tests.

Press the “Run” button to run the tests. Initially, a file-open dialog box will display. Enter
a suitable name for the output file in the filename box. If any loopback tests are selected
to be run, an additional dialog box will appear as shown in Figure 5-6.

Loopback Teszt Selection |

%) |ntermal Wire Loopback
{2 Fiber Optic Loopback:
" Mecharical Switch Loopback

Figure 5-6 Loopback Options

From this dialog, select the type of loopback used on the SCRAMNet card. If Fiber-optic
Loopback is used, a single loopback cable must be installed on the SCRAMNet card.
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Refer to Appendix B for a detailed description of the actual test algorithms.
5.5.1 The Testing Screen

The testing screen provides a real time status of the tests being run as shown in Figure 5-
7.

[ = ]|

HEHMORY TESTS Iteration Pas=ed Failed Errors ;l

Longword Rolling 1=
Longword Rolling Os
Shortword Rolling 1=
Shortword Rolling O=

[l W S ]
[l WS S S ]
oo oo
ocoooo

| Current Test: Shortword Rolling Os

Cancel Testsl | View Output

Figure 5-7 Test Status Screen

The test status screen shows the tests results as they occur. Press the “Cancel” button to
stop the tests currently in progress. Once the tests are completed, the “View Output”
button may be pressed to view the results as shown in the output file. Press the “Exit”
button when completed to exit the test status dialog.

5.6 Running Network Tests

The network tests are selected in a similar manner to the memory and loopback tests.
These tests, however must be run individually and the current SCRAMNet card must be
connected to at least one other node. Once a network test is selected, set the number of
nodes in the network loop via the appropriate edit box. In addition, assign a unique node
number to this node via the Node Number edit box (Nodes are to be numbered
sequentially 0, 1, 2, ..., etc.).

CAUTION: The number of nodes in this test MUST be consistent for all nodes
running the network tests and MUST always be at least one greater than the number of
the last node running the tests; that is N +1.

@ NOTE: The iteration count must be the same for all tests that are running the
multiple node communication test.

To run the selected test, press the “Run” button. Once again, a file dialog will appear to
prompt for an output filename. Enter the filename and press “Open.” Now start the same
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network test on the remaining nodes in the loop. A test status screen similar to Figure 5-7
will appear, once again providing a real-time report of the test status.

@ NOTE: Node number 0 is the master node. Start network tests on all other nodes in the
loop before the master node. When node 0 is started, the network test begins running on
all of the machines in the loop.

Refer to Appendix B for a detailed description of the actual test algorithms.

5.7 Board Selection

The Main Application window has a board selection option in order to test alternate
SCRAMNet devices on the PCI bus. Upon selecting another board, all tests run will
occur on the selected board. By running multiple instances of WinDiags, and setting
each to a different SCRAMNet device, multiple SCRAMNet boards can be tested
simultaneously.

5.8 Diagnostic Options

Selecting Options from the tools menu produces a dialog box as shown in Figure 5-8.
< |
 asimunn Error Mumber [0 = none) D

[T] Screen Saver dctive During T esting

Test Pricrity
) Priority fbove Narmal

& Priority Marmal
3 Priority Below Mormal

Cancel

Figure 5-8 Options Screen

The Maximum-Error-Number value is used by the diagnostic tests to determine when to
terminate in case of failure. This essentially acts as a maximum-retry count.

Check the ‘Screen Saver Active During Testing’ box to activate the Windows NT screen
saver while the diagnostic tests are running. Leave this box unchecked if running a long
test (many iterations) to prevent the screen saver from wasting processor time.

The ‘Test Priority’ panel selection assigns a higher or lower priority to the main test
thread. The default value is ‘Priority Normal.’
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6.1 Overview

The EEPROM Initialization (WINEPI) SCRAMNet+ utility simplifies configuration of
the network node, although the SCRAMNet Network can be used without running this
utility. Node configuration was previously done as the first step in the application
software. The WINEPI program stores the configuration in the serial EEPROM, which
initializes the node upon power-up. This is only a start-up configuration. Therefore,
application programs may still WRITE to the CSR registers and change these values at
run-time as desired. Consult the appropriate SCRAMNet Hardware Reference Manual for
a detailed description of the SCRAMNet CSRs. This section describes the basic
operations of the WINEPI program for windows operating systems.

6.2 Executing the Program

Start the program by double-clicking on the icon or running the program from the File
Manager or Start Menu and the SCRAMNet EPI screen displays. This window allows
read and write access to the SCRAMNet CSR EEPROM values.
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6.3 Menus

The main application screen (Figure 6-1) groups the programs functionality into two
menu items: EPI Options and Help. The File menu provides read and write options for
programming the EEPROM. The About menu displays basic program version

information.

- ‘WinEpi X

EPI Options  Help

CSR O CSR 3
|E|5E|E| |=|| |E8E|IZ| |=||
CSR 1 CSA 9
|c|uc|5 |=|| |c|u2c| |=||
CSR 2 CSR 10
|834D |=|| |uuu1 |=||
£SR3 CSR 11
|u1uu H |uuau H
CSR 4 CSR1Z2
|E|1E|E| H |E|E|E|E| |=||
LSR5 C5R13
|E|E|1E| H |nnnn H
CSRE CSR 14
|uuuu H |uuuu H
CSR 7 CSR 15

|E|E|E|E| H |E|E|2E|
Card Humber:

| F'rngram” Bitwize || Default$|| E »it I

ap

Figure 6-1 Main Application Screen
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6.3.1 File Menu

Restore Defaults A B
Erograrm 300
iR 9
Exit 720 2
CSR 2 CSR 10
E = =
CSR 3 CSA 11
|m o |=|l |DDEIZI |=|l
CSR 4 CSA 12
I = =
LSRG CSA 13
[0 B2 [oooo =
CSRE CSR 14
|uunu H |uunn H
CSR 7 CSR 15
I = =
Card Mumber;
Program | | Bitwize || Defaults E uit
[Progam| | Bivise || Defauts [ Exit_]

Figure 6-2 File Sub-menu

Functions include:

Edit Bitwise........... Produces a dialog with descriptions of individual CSR bits.
Restore Defaults ... Restores the CSR’s to factory defaults.
Program ................ Writes the currently displayed values to the SCRAMNet
EEPROM.
6.3.2 Help
ABOUT

Click/select About from the Help menu to display a message dialog with information
about the SCRAMNet Memory Monitor Utility.

e R |

“WiRE pi
E SCRAMMet Software Revizion: MTPCPC2-B3
SCRAMMet Core Revision: 1.64
Copyright [C] 1933 Spstran Corp.

Figure 6-3 About EPI
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6.4 Editing CSR Values

The default CSR values are changed by simply entering the desired value in the
corresponding CSR edit box. Press the Program button or select Program from the file
menu to write the displayed values to the SCRAMNet EEPROM.

6.5 Bitwise Editing

Press the “Bitwise” button for a more intuitive method of viewing the CSRs. This
produces a tabbed dialog box with a tab corresponding to each of the CSRs. Within the
individual tab spaces is an individual listing of the CSR bit representations along with a
check box for each as shown in Figure 6-4.

CSAO | csR1 | csR2 | coR3 | csRé | csms | csme | csA7 | csRe | csRa | csrin] csrt | coriz] csriee]

Receiver Enable ] Metwark Interrupt Enable
TranSmitter Enable [C1 Ovenide TIE Flag in ACR
[ Toggle Redundant Link [[] Enable Data Filtering

[ Hust Interrupt Enable [ Enable Data Filtsring 4k
[ A Control RéM Enable [ Reset R/Tx FIFO

[ Int Memory Mask M Enable [[] Reset Rx FIFO

[] Ovenide RIE Flagin ACF [ Feset T« FIFO

[ Interupt on Enors Metwark Insert

Figure 6-4 Bitwise Edit Screen

Select the appropriate check to flag the corresponding bit. Once the bits are set as
desired, select “OK” to return to the main application screen. Notice that the
hexadecimal values are changed to reflect those bits checked. Press the “Program” button
or select “Program” from the file menu to write the displayed values to the SCRAMNet
EEPROM.

6.6 Restoring Defaults

Press the “Defaults” button or select “Restore Defaults” from the EPI Options menu to
load the CSR edit boxes with the SCRAMNet factory default values. Press the
“Program” button or select “Program” from the File menu to write the displayed values
to the SCRAMNet EEPROM.
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SAMPLE TEST FILE

A.1 MEMORY TESTS

----- Begin Longword rolling 1°s test -----

No Errors detected in 5 iterations

------ End Longword rolling 1’s test ------

----- Begin Longword rolling 0’s test -----

No Errors detected in 5 iterations

------ End Longword rolling 0’s test ------

----- Begin Shortword rolling 1’s test -
No Errors detected in 5 iterations

------ End Shortword rolling 1’s test ------

----- Begin Shortword rolling 0’s test -

No Errors detected in 5 iterations

------ End Shortword rolling 0’s test ------

----- Begin Byte rolling 1°s test -----
No Errors detected in 5 iterations
------ End Byte rolling 1°s test ------

----- Begin Byte rolling 0’s test -----
No Errors detected in 5 iterations
------ End Byte rolling 0’s test ------

----- Begin Alternating bit pattern test
No Errors detected in 5 iterations

------ End Alternating bit pattern test ------

----- Begin ACR rolling 1’s test -----
No Errors detected in 5 iterations
------ End ACR rolling 1°s test ------

----- Begin ACR rolling 0’s test -----
No Errors detected in 5 iterations
------ End ACR rolling 0’s test ------

----- Begin ACR bit pattern test -----
No Errors detected in 5 iterations
------ End ACR bit pattern test ------

----- Begin Address line Test -----
No Errors detected in 5 iterations
------ End Address line Test ------
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A.2 LOOP TESTS

----- Begin Data filter Test -----
No Errors detected in 5 iterations
------ End Data filter Test ------

----- Begin Shared memory fifo Test -----

Shared Memory Fifo almost full after 895 writes.
No Errors detected in 5 iterations

------ End Shared memory fifo Test ------

----- Begin Interrupt fifo Test -----
No Errors detected in 5 iterations
------ End Interrupt fifo Test ------

----- Begin Interrupt Test -----
No Errors detected in 5 iterations
------ End Interrupt Test ------

----- Begin Transmit and Receive Test -----
No Errors detected in 5 iterations
------ End Transmit and Receive Test ------

----- Begin Memory loopback Test -----
No Errors detected in 5 iterations
------ End Memory loopback Test ------

----- Begin HI-PRO Test with Data Filter -----
No Errors detected in 5 iterations
------ End HI-PRO Test with Data Filter ------

----- Begin Virtual Page Test -----
FATAL ERROR: Virtual Paging is not viable for § MB memory size
------ End Virtual Page Test ------

----- Begin Receive ID/Age Set Test -----
No Errors detected in 5 iterations
------ End Receive ID/Age Set Test ------

----- Begin Receive Interrupt Override Test -----
No Errors detected in 5 iterations
------ End Receive Interrupt Override Test ------

----- Begin General Purpose Counter Test -----
Message Transit Time = 45 ticks (26.66ns/tick)
Message Transit Time = 45 ticks (26.66ns/tick)
Message Transit Time = 45 ticks (26.66ns/tick)
Message Transit Time = 46 ticks (26.66ns/tick)
Free Run Timer = 321 (26.66ns/tick)

Free Run Timer = 3650 (26.66ns/tick)
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Free Run Timer = 5269 (26.66ns/tick)
Free Run Timer = 6879 (26.66ns/tick)
Free Run Timer = 0 (1.706us/tick) read & cleared
Free Run Timer = 1 (1.706us/tick) read & cleared
Free Run Timer = 0 (1.706us/tick) read & cleared
Free Run Timer = 0 (1.706us/tick) read & cleared

The following counter values should be incrementing at a steady pace
Free Run Timer = 40 (1.706us/tick) read w/o clear

Free Run Timer = 80 (1.706us/tick) read w/o clear

Free Run Timer = 106 (1.706us/tick) read w/o clear

Free Run Timer = 131 (1.706us/tick) read w/o clear

No Errors detected in 5 iterations

------ End General Purpose Counter Test ------

----- Begin Error Mask Test -----
No Errors detected in 5 iterations
------ End Error Mask Test ------

A.3 NETWORK TESTS

----- Begin Multiple node communication test -----
No Errors detected in 5 iterations
------ End Multiple node communication test ------

----- Begin Multiple node Burst mode test -----
No Errors detected in 5 iterations
------ End Multiple node Burst mode test ------

----- Begin HCT Compatible Communication test -----
No Errors detected in 5 iterations
------ End HCT Compatible Communication test ------
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TEST ALGORITHMS

B.1 Overview

The SCRAMNet Diagnostics are a collection of various error detection procedures
designed to debug hardware setup, detect possible hardware errors and evaluate
performance of the SCRAMNet network boards.

The tests cover three major areas.

e Memory Tests (Page B-1)
e Loop Tests (Page B-8)
e Network Tests (Page B-23)

Each of these three areas contain a series of test procedures that are discussed in detail.

B.2 Memory Tests

The following Memory Tests are available:

Longword rolling 1°s test

Longword rolling 0’s test

Shortword rolling 1°s test

Shortword rolling 0’s test

Byte rolling 1°s test

Byte rolling 0’s test

Alternating bit pattern test

Auxiliary Control RAM (ACR) rolling 1°s test
Auxiliary Control RAM (ACR) rolling 0’s test
Auxiliary Control RAM (ACR) bit pattern test
Address line test

SCRAMNet supports most systems with three types of transactions to its shared memory
region. They are Longword (32-bit), Shortword (16-bit), and Byte (8-bit) addressing
modes. The memory tests can perform an operating verification check on each of the
addressing modes as well as on each of the address lines themselves.

All network communications are disabled when memory tests are run. This way no other
node may interfere with the test on the node being tested, and no extraneous network
traffic is generated.

B.2.1 Longword Rolling 1’s Test

This longword addressing mode option tests for data and address line integrity. A rolling
one pattern is written to the low address in memory and then verified. This bit is shifted
one place from the LSB toward the MSB and written to the next consecutive longword
address in memory. The remaining bits are ‘0°. Each of the memory-write operations is
verified to detect any write errors.

Following the last write to memory, a comparison is made with the rolling pattern of the
entire memory block. This verifies data integrity of the address line. The starting rolling
pattern is shifted by one for the next iteration. This procedure is repeated for as many
iterations as specified. The rolling pattern is described in Figure B-1.
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0 0 0 0 1 Low Address
MSB) 31 30 2 1 0 (LSB)
0 0 1
31 30 2 1
1 0 0 0 0 High Address
31 30 2 1 0

Figure B-1 Longword (32-bit) Rolling 1’s Pattern

B.2.2 Longword Rolling 0’s Test

This option tests the memory and address line data integrity. The only difference between
the Longword Rolling one and this test is that instead of a ‘1’ being shifted through the
entire address range, a ‘0’ is used, with the remaining bits being ‘1°. The range of
iterations is between 0-99999 (decimal). Figure B-2 is an illustration of the pattern used
for this test.

@ NOTE: Some VME systems may be set up to operate in 16-bit mode. Therefore, true
32-bit operation does not take place. Longword tests are not available on these nodes.

1 1 1 1 0 Low Address
(MSB) 31 30 2 1 0 (LSB)
1 1 1 0 1
31 30 2 1 0
0 1 1 1 1 High Address
31 30 2 1 0

Figure B-2 Longword (32-bit) Rolling 0’s Pattern

@55/3/7 Copyright 1999 B-2 NT UTILITY USER MANUAL



TEST ALGORITHMS

B.2.3 Shortword Rolling 1’s Test

This is the Shortword (16-bit) addressing mode version of the rolling one test pattern. A
rolling one pattern is written to the low address in memory and then verified. This bit is
shifted one place from the LSB toward the MSB and written to the next address in
memory. Each of these memory write operations is immediately verified to detect any

write errors.

Following the last write to memory, a comparison is made with the rolling pattern of the
entire memory block. This verifies data integrity of the address line. The beginning
rolling pattern is shifted by one for the next time around. This procedure is repeated for
as many iterations as specified. The rolling pattern is described in Figure B-3.

0 0 0 0 1 Low Address
(MSB) 15 14 2 1 0 (LSB)

0 0 0 1 0

15 14 2 1 0

1 0 0 0 0 High Address

15 14 2 1 0

Figure B-3 Shortword Rolling 1’s Pattern

B.2.4 Shortword Rolling 0’s Test

This option is identical to the shortword rolling one pattern, only a ‘0’ is shifted within
the address range instead of a “1°. Figure B-4 illustrates this pattern.

Gt

1 1 1 1 0 Low Address
(MSB) 15 14 2 1 0 (LSB)

1 1 1 0 1

15 14 2 1 0

0 1 1 1 1 High Address

15 14 2 1 0

Figure B-4 Shortword Rolling 0’s Pattern
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B.2.5 Byte Rolling 1’s Test

This is a Byte version of the rolling 1°s pattern error detection technique. Instead of the
Longword (32-bit) or the Shortword (16-bit), this is the case for a Byte (8-bit) operation.
The same principle applies as described for previous techniques. A ‘1’ is shifted through
every bit of every byte (8-bit) of the address range. The pattern is checked after every
write for address line errors or extraneous memory writes, if any. This procedure is
repeated for as many iterations as specified at the Memory Test menu. Figure B-5
illustrates this test pattern.

0 0 0 0 1 Low Address
(MSB) 7 6 2 1 0 (LSB)

0 0 0 1 0

7 6 2 1 0

1 0 0 0 0 High Address

7 6 2 1 0

Figure B-5 Byte Rolling 1’s Pattern

B.2.6 Byte Rolling 0’s Test

This option is identical to the byte rolling 1°s pattern, only that a ‘0’ is shifted within the
address range instead of a ‘1°. Figure B-6 illustrates the byte size rolling ‘0’ pattern.

1 1 1 1 0 Low Address
(MSB) 7 6 2 1 0 (LSB)

1 1 1 0 1

7 6 2 1 0

0 1 1 1 1 High Address

7 6 2 1 0

Figure B-6 Byte Rolling 0’s Pattern
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B.2.7 Alternating Bit Pattern Test

The purpose of this test is to test memory and address line data integrity. This selection is
different from previous tests in terms of the data format applied while testing. An
alternating 0-1 pattern is written to each memory address. The data is checked after each
write operation. A second alternating pattern is then written to every other memory
address. Finally, the entire memory block is checked for any errors in matching the
pattern. This test is repeated for the specified number of iterations. Figure B-7 describes
the data format.

0 1 1 0 1 Low Address
31 30 2 1 0 (LSB)
(MSB)
1 0 0 1 0
31 30 2 1 0
1 0 0 1 0 High Address
31 30 2 1 0

Figure B-7 Longword Alternating Bit Pattern

B.2.8 ACR Byte Rolling 1’s Test

This selection performs a bit-by-bit ACR Memory Test. The ACR is an 8-bit-wide
memory, which occupies the same address space as regular SCRAMNet memory and
controls certain events for the 32-bit memory location it occupies.

A rolling 1°s pattern is written to an ACR low memory address. The write operation is
followed by a read to verify the pattern. This procedure can uncover an error in a
memory write operation. The bit is then shifted one place from the LSB toward the MSB
and written to the next consecutive longword address in the ACR memory. This
procedure is repeated for the entire ACR address range. Figure B-8 describes the rolling

I’s pattern.
0 0 0 0 1 Low Address
(MSB) 7 6 2 1 0 (LSB)
0 0 0 1 0
7 6 2 1 0
1 0 0 0 0 High Address
7 6 2 1 0

Figure B-8 ACR Byte Rolling 1’s Pattern
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After writing into the last address, the entire ACR Memory block is compared to a
rolling 1’s pattern to detect any address line error. This procedure is repeated for the
number of iterations specified.

B.2.9 ACR Byte Rolling 0’s Test

This is identical to the ACR byte rolling 1’s option. A rolling 0’s pattern is shifted, bit by
bit, through the address range to detect errors. Figure B-9 describes this pattern.

@ NOTE: The ACR Rolling 1’s and Rolling 0’s tests only verify the accessibility of the

ACR for read and write transactions. Neither of these tests actually verify the
functionality of the ACR bits themselves. Other tests which do address the
functionality of the ACR bits are discussed later.

1 1 1 1 0 Low Address
(MSB) 7 6 2 1 0 (LSB)

1 1 1 0 1

7 6 2 1 0

0 1 1 1 1 High Address

7 6 2 1 0

Figure B-9 ACR Byte Rolling 0’s Pattern
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B.2.10 ACR Bit Pattern Test

The purpose of this test is the same as the ACR rolling 1’s and rolling 0’s tests: to test the
accessibility of the ACR for reads and writes. It follows the same pattern switching
technique performed on regular SCRAMNet memory as described in the previous test.
The patterns used are illustrated in Figure B-10.

0 1 1 0 1 Low Address
(MSB) 7 6 2 1 0 (LSB)

1 0 0 1 0

7 6 2 1 0

1 0 0 1 0 High Address

7 6 2 1 0

Figure B-10 ACR Bit Pattern Test

B.2.11 Address Line Test

This test exercises all of the data lines and address lines. The entire SCRAMNet memory
is set to zeros at the local node. A hexadecimal value of ‘AA’ is written to byte 0 of the
SCRAMNet memory. The remainder of the SCRAMNet memory is then scanned to see
if the “‘AA’ pattern shows up anywhere else in memory. SCRAMNet memory is zeroed
again and the ‘A A’ pattern is written to byte 1. All of SCRAMNet memory is then
scanned again to see if the ‘AA’ pattern shows up anywhere else. This procedure
continues with the SCRAMNet memory byte address changing to 2, then 4, 8, 16, and so
on, until the upper address boundary is reached for the particular memory size.
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B.3 Loop Tests
The following tests are found in the Loop Tests menu:
On-board Tests:

Data filter Test (Page B-8)

Shared Memory FIFO (or Transmit FIFO) Test (Page B-10)
Byte swapping Test* (Page B-11)

Interrupt FIFO (or Receive FIFO) Test (Page B-12)
Interrupt Test (Page B-13)

General Purpose Counter Test (Page B-13)

Error Mask Test (Page B-15)

This test is only used with SCRAMNet Classic.

*

Network Tests:

e Transmit and Receive Test (Page B-17)
Memory Loopback Test (Page B-18)
HIPRO Test with Data Filter (Page B-19)
Virtual Page Test (Page B-20)

Receive ID/Age Set Test (Page B-21)
Receive Interrupt Override Test (Page B-22)

The Loop tests require some method of “looping” data out of the node and back via the
Internal Wire loop, Fiber Optic Loopback (possibly using the Fiber Optic Bypass
Switch), or the Mechanical Switch loop). Most of these tests require data to be
transmitted and received via one of the data-looping mechanisms described to test the
SCRAMNet features.

The method of looping is menu-selectable unless a Fiber Optic Bypass Switch is detected
by the node, in which case the switch is used as the loop.

@ NOTE: The tests are designed for a single node as a stand-alone system. No other
node may be communicating on the ring if the fiber optic loop is selected.

Wire Loopback mode and Mechanical Switch Loopback mode require no hardware
manipulations for the Loop tests to function properly. The Fiber Optic Loopback mode
requires the installation of either a Fiber Optic Bypass Switch, or a pair of fiber optic
cables running from transmit (Tx) to receive (Rx) of the node being tested. If a Fiber
Optic Bypass Switch is installed correctly, it is detected by the software and
automatically used for the Loop tests.

B.3.1 Data Filter Test

This test determines whether the proper filtering function has been performed using the
Interrupt FIFO (previously known as Receive FIFO). Although this test is grouped with
the loopback tests, the test is run internal to the node being tested.

Data Filtering is a feature of the hardware that compares data being written to a shared
memory address with the contents of that memory location to avoid sending unchanged
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data out on the network. Three levels of data filtering exist—OFF, HI, and ALL—and
each is covered by this test.

OFF: All data filtering is DISABLED. All data written to the SCRAMNet
shared memory is transmitted on the ring, provided the node is properly
inserted.

HI: Data filtering is ENABLED on the portion of SCRAMNet memory
above the lowest 4 KB. This means that anything written to the lowest
4 KB of shared memory is always transmitted on the ring, but anything
above that is checked against the current contents of memory, and
filtered accordingly.

ALL: Data filtering is ENABLED on all of SCRAMNet shared memory.

The control bits for the data-filter modes are located in CSRO[10] and CSRO[11]. A write
to both the high-memory and low-memory segments is performed for each of the above
filter modes. The value found in CSR1 is used to determine the status of the Transmit
FIFO.

Figure B-11 is a representation of the algorithm used to test the Data Filtering
functionality.

Disable Tx (Transmitter)
Do for all cases( OFF, HI, ALL )
Do for each Longword in SCRAMNet memory
Clear Shared Memory FIFO flags
Write Test pattern to current location
Clear Shared Memory FIFO flags
Write Test pattern to current location
If case = OFF then
If Shared Memory FIFO Empty then ERROR
Else If case = HI then
Ifword is in low 4K of memory
If Shared Memory FIFO Empty then ERROR
Else
If Shared Memory FIFO NOT Empty then ERROR
End If
Else If case = ALL then
If Shared Memory FIFO NOT Empty then ERROR
End If
End Do
End Do

Figure B-11 Data Filtering Test Algorithm

@55/3/7 Copyright 1999 B-9 NT UTILITY USER MANUAL



TEST ALGORITHMS

B.3.2 Shared Memory (Transmit) FIFO Test
The Transmit FIFO controls the following three status bits in CSR1.

Bit 0: Transmit FIFO Full (1024 32-bit Words)
Bit 1: Transmit FIFO Not Empty
Bit 2: Transmit FIFO Almost (7/8) Full

@ NOTE: On SCRAMNEet Classic boards, CSR1[2] reflects 1/2 full, not 7/8.

The Transmit FIFO Test uses CSR1, bits 0, 1 and 2 to determine the status of the
Transmit FIFO and verify its functionality.

Both Transmit CSRO[1] and Host to Shared Memory Write CSR2[8] are disabled for the
first part of this test. This forces all shared memory writes to be queued in the Transmit
FIFO.

A series of shared-memory writes is then performed while monitoring the status bits.
When the bits are set, the number of writes that caused each bit to be set is checked
against the expected value (within a very small tolerance range). Once the Transmit FIFO
is full, the Transmit bit is enabled to allow the data in the Transmit FIFO to be written to
memory. Memory is then checked to verify the data is correct and at the proper address.

Figure B-12 is the algorithm used to test the Transmit FIFO.

Choose Internal wire loopback or set up fiber optic
Reset Tx FIFO
Disable Transmitter and Host to shared memory write
Do For Pass = 0 to Pass = FIFO Size
Write test pattern to shared memory location
If Pass = 0 and Tx FIFO Not Empty flag not set then ERROR
If Pass = Almost (1/2 or 7/8) Full +/- 3 words then
If Tx FIFO Almost Full flag not set then ERROR
If Pass = FIFO Size-2 and Tx FIFO Full not set then ERROR
End Do
Enable transmit and receive bits in CSR #0
Enable Write own slot
Do For Pass = 0 to Pass = FIFO Size-1
Delay to allow data to transmit
If value at memory location <> test pattern then ERROR
Go to next memory location
End Do

Figure B-12 Transmit FIFO Test Algorithm

@55/3/7 Copyright 1999 B-10 NT UTILITY USER MANUAL



TEST ALGORITHMS

B.3.3 Byte Swapping Test (Used only with SCRAMNet Classic)
The Programmable Byte Swapper is tested with this selection.

This test is grouped under the loopback tests even though the test is run internal to the
node tested and no data is looped.

The Byte Swapper is controlled through six bits in CSR2. They are:

Bit 0: Byte Transaction Byte Swap
Bit 1: Byte Transaction Word Swap
Bit 2: Word Transaction Byte Swap
Bit 3: Word Transaction Word Swap
Bit 4: Long Transaction Byte Swap
Bit 5: Long Transaction Word Swap

The Byte Swapper has the ability to control the integer data reordering or reformatting.
The swapping is based on the size of the transaction performed on the SCRAMNet
shared memory. This is very useful for sharing data between systems that employ
different byte ordering schemes; that is, Big Endian versus Little Endian.

This test checks each of the available bus transaction sizes, which are longword,
shortword, and byte, with every possible combination of swapping. In each of these cases
a pattern is written to a memory location. The pattern is then manipulated by the three
possible swapping options. The pattern is then read back and compared to the value
expected for the current swapping mode. For example in the case of a longword

transaction:
Initial Pattern: 1A2B 3C 4D
Byte Swap: 2B 1A 4D 3C
Shortword Swap: 3C4D 1A 2B

Byte/Shortword Swap: 4D 3C 2B 1A
Figure B-13 is the algorithm used to test the byte swapping functionality.

For each transaction type (Byte, Shortword, Longword)
For each swap operation (Byte, Shortword, Byte/Shortword)
Write test pattern to a memory location
Perform swap utilizing CSR2 bits
Verify the swap took place only for the requested transaction size.
Test data integrity with rolling 1's pattern
End For
End For

Figure B-13 Byte Swapping Algorithm
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B.3.4 Interrupt FIFO Test

This test is similar to the Transmit FIFO test in that both use CSR bits to determine the
status of the FIFO in question and both verify the data within the FIFO itself. The CSR
bits used to determine the status of the Interrupt FIFO are as follows:

CSR1[4]: Interrupt FIFO Full (1024 32-bit Network Address Offsets)
CSRS[15]: Interrupt FIFO not Empty

All of CSR4[6:0] and CSR5[6:0], hold the top value in the FIFO, which is updated as
each is read by the host processor.

The SCRAMNet board must be initialized correctly for this test to accumulate values in
the Interrupt FIFO. This set-up requires several key steps.
e The ACR locations that will generate the interrupt messages must be set.

e The node must be set up to Disable Host to Memory write to SCRAMNet
memory directly (CSR2[8], but also allow the node to receive its own network
messages by enabling Write Own Slot CSR2[9].

e Network interrupts must be enabled.

Figure B-14 is the algorithm for the Interrupt FIFO test.

Choose Internal wire loopback or set up fiber optic

Disable Host Shared Memory write CSR2[8]
Enable Write own slot CSR2[9]
Enable Interrupt own slot CSR2[10]
Enable Host interrupt CSRO[3]
Enable Interrupt Mem Mask Match CSRO[5]
Enable Network Interrupt CSRO[8]

Choose a series of 1024 random addresses and data values
Set ACR bits to generate and receive interrupt messages at these addresses
Reset the interrupt FIFO and verify
Enable transmit and receive (and insert if fiber loop)
Do While number of data writes < FIFO length
Write data value to next random address as selected above
If INT FIFO goes full and count < FIFO length then ERROR
End Do
If INT FIFO not FULL then ERROR
Do for length of Interrupt FIFO
If address in FIFO does not match locations written in order
then ERROR
Check data value written to location for integrity
End Do

Figure B-14 Interrupt FIFO Test Algorithm
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B.3.5 Interrupt Test

The Interrupt test is identical to the Interrupt FIFO test with the exception that the
number of interrupts is random between 1 and 1024. This means that each iteration of the
test may or may not fill the Interrupt FIFO.

B.3.6 General Purpose Counter Test

The purpose of this test is to verify correct operation of the General Purpose Counter and
all of its programmable modes. The programmable counter modes tested are:

Count Errors

Count Triggers

Count Transit Time

Count Network Events

Free Run Counter (26.66 ns)

Free Run W/Trigger 2 Clear (1.706 ps)

Figure B-15 is the algorithm for each iteration of the General Purpose Counter test.

Reset FIFOs
For each counter mode in list above

Set up counter mode

Clear the general purpose counter

Run the test for counter mode

Verify the value expected with the general purpose counter
End For

Figure B-15 GPC Iteration Algorithm

The Free Run Counter tests are somewhat unique in that they do not give a pass or fail
answer, rather they print out their values to the ser_diag.txt file for the user to evaluate.
If the counter seems to be incrementing during the Free Run Counter test, then the
counter is probably okay.

There is no way to say how much the counter should be incrementing on each read,
because the time elapsed between reads can be vastly different on different machines. If
the counter is working, those values will be incrementing at approximately the same
magnitude for each read.

Similarly, the time displayed between reads during the Free Run W/Trigger 2 Clear tests
should be relatively close because the counter is cleared after each read.

The algorithm to set up and verify correct operation of each counter modes is dependent
on the specific mode being tested. Figure B-16 is the algorithm for setting up, testing,
and verifying each mode.

@55/3/7 Copyright 1999 B-13 NT UTILITY USER MANUAL



TEST ALGORITHMS

Count Errors
Set Counter Mode to Count Errors
Set Error Mask so only Transmit FIFO not empty generates errors
Send a number of messages to the network
Verify the counter value is the same number of messages sent

Count Triggers
Set Counter Mode to Count Triggers
Set ACR for 2 memory locations (1 - Trigger 1, 2 - Trigger 2)
Write to locations 1 and 2 and a third location with no ACR bits set
Verify counter = num writes to location 1 + num writes to location 2

Count Transit Time
Set Counter Mode to Count Message Transit Time
For several iterations (currently 3)
Send a Message to the network
Read the counter and print this value to the log file
End For

Count Network Events (network writes to shared memory)
Set Counter Mode to Count Network Events
Set Write-Me-Last Mode
Send a number of messages to the network
Verify that the counter value = number of messages sent

Counter Free Run (26.66ns)
Set Counter Mode to Free Run (@) 26.66ns
For several iterations (currently 3)

Read the counter and print this value to the log file
End For

Counter Free Run W/Trigger 2 clear (1.706us)

Set Counter Mode to Free Run @ 1.706us W/Trigger 2 clear

Set a memory location's ACR for Trigger 2

Set Write Me Last Mode

For several iterations (currently 3)
Write to the memory location to generate a Trigger 2 clear
Read the counter and print this value to the log file

End For

For several iterations (currently 3)
Write to non Trig 2 memory location (counter should not clear)
Read the counter and print this value to the log file

End For

Figure B-16 GPC Mode Test Algorithm
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B.3.7 Error Mask Test

This test will verify correct operation of the error masking feature. The testable error
conditions are:

Transmit FIFO Full

Transmit FIFO Not Empty

Transmit FIFO 7/8th Full

Interrupt FIFO Full

Redundant Transmitter/Receiver Fault (this test is only valid if a redundant link
is detected)

Each of these error conditions is tested by using the General Purpose Counter to count
errors. This method of testing for errors excludes the General Purpose Counter/Timer
Overflow condition from being tested. Message Transmit and Receive Enable are turned
off in order to fill the Transmit FIFO. Figure B-17 is the algorithm for each iteration of
the Error Mask Test.

Turn off Message Transmit and Receive Enable
For each testable error mask above

Reset FIFOs

Set up error mask test

Clear the General Purpose Counter

Run test and verify correct operation with counter value
End For

Figure B-17 Error Mask Test Iteration Algorithm

The algorithm to set up and verify correct operation of each error mask is dependent on
the specific mask being tested. Figure B-18 is the algorithm for setting up, testing, and
verifying each error mask.
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Transmit FIFO Full Mask Test
Set Transmit FIFO Full Mask
For some number of iterations (currently 15)
Send enough messages to fill the Transmit FIFO
Reset the FIFOs
End For
Verify that the counter has the value expected (15)

Transmit FIFO Not Empty Mask Test
Set Transmit FIFO Not Empty Mask
For some number of iterations (currently 15)
Write a value to shared memory
Reset the FIFOs
End For
Verify that the counter has the value expected (15)

Transmit FIFO 7/8 Full Mask Test
Set Transmit FIFO 7/8 Full Mask
For some number of iterations (currently 15)
Write messages to memory until FIFO almost full (1024 - 1)
Reset the FIFOs
End For
Verify that the counter has the value expected (15)

Interrupt FIFO Full Mask Test

Set Interrupt FIFO Full Mask

Set write-me-last mode

Set interrupt on receipt of own message

Set all received messages to generate interrupts

For some number of iterations (currently 15)
Reset FIFOs
Enable Transmit and Receive Messages and Receive Interrupts
Send enough messages to fill Receiver FIFO (1024)

End For

Verify that the counter has the value expected (15)

Redundant TXRX Fault Mask Test
Set Redundant TXRX Fault Mask
For some number of iterations (currently 15)
Toggle Redundant Link
End For
Verify that the counter has the value expected (15)

Figure B-18 Error Mask Setup and Verification Algorithm
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B.3.8 Transmit and Receive Test

This test is designed to test the functionality of the SCRAMNet Board
transmitter/receiver. Disable Host to Memory Write CSR2[8] and Write Own Slot Enable
CSR2[9] must be set to ensure that the data written to shared memory was looped
through the transmit/receive circuitry. The Transmit FIFO and shared memory will be
used to verify transmitter/receiver operation.

Figure B-19 is the algorithm for the test.

In CSRO set receive ON and transmit OFF

Disable Host shared memory write

Enable network write own slot

Write a test pattern to shared memory

If Transmit FIFO empty then ERROR

In CSRO set receive OFF and transmit ON

If shared memory FIFO not empty then ERROR

If memory location = test pattern then ERROR

In CSRO set receive ON and transmit ON

Write a test pattern to shared memory

If memory location not = test pattern then ERROR

Set up selected loopback mode

For all memory locations
Write test pattern to shared memory location
Delay wait for data to loop back
If memory location value not = test pattern then ERROR
Go to next shared memory location

End For

Figure B-19 Transmit and Receive Test Algorithm
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B.3.9 Memory Loopback Test

The Memory Loopback test is designed to ensure the accuracy of data which has
traversed the network. This is done the same way as in the Transmitter/Receiver test; by
setting Disable Host to Memory Write CSR2[8] and Write Own Slot Enable CSR2[9]. In
this “Write-Me-Last” configuration, data must be transmitted to and received by all other
nodes on the network before it is written to the host-node shared memory.

Once the test data is received by the originating node it is compared with the original
data value for errors. The rolling 1’s method of generating test data is used for this test in
exactly the same way as for the Memory tests.

Figure B-20 is the algorithm for the Memory Loopback test.

Disable Host to Shared Memory Write

Enable Write own Slot

Enable selected loopback mode

Do For each shared memory location
Write test pattern to location
Delay to allow data to cycle network
If location not = test pattern then ERROR
Go to next shared memory location

End Do

Do For each shared memory location
If location not = expected test pattern then ERROR
Go to next shared memory location

End Do

Figure B-20 Memory Loopback Test Algorithm
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B.3.10 HIPRO Test with Data Filter

HIPRO communications mode was intended to support devices which are limited to 16-
bit accesses to SCRAMNet shared memory, such as ISA Bus or VME3U. Remember that
SCRAMNet shared memory is set up in 32-bit words.

Figure B-21 is the algorithm for the HIPRO With Data Filter Test.

Set ACR HIPRO bit for every Shared Memory location except the last
Enable HIPRO (CSR2[13]
Set all memory locations to known value
Write to last location to sync HIPRO flags
Disable host to shared memory write
Disable transmit
Enable Data Filtering on all of shared memory
For each location in shared memory except last
Write test pattern to 1st byte (8 bits) of location.
If Transmit FIFO NOT empty then HIPRO ERROR
Write test pattern to 1st and 2nd byte of location.
If Transmit FIFO NOT empty then HIPRO ERROR
Write test pattern to 1st, 2nd, and 3rd byte of location.
If Transmit FIFO NOT empty then HIPRO ERROR
Write test pattern to 1st, 2nd, 3rd, and 4th byte of location.
If Transmit FIFO EMPTY then HIPRO ERROR
Enable transmit to release data in Transmit FIFO
Disable Transmit
Write test pattern to the first 16 bits of a 32-bit location
If Transmit FIFO NOT empty then HIPRO ERROR
Write test pattern to first and second 16 bits of the 32-bit location
If Transmit FIFO EMPTY then HIPRO ERROR
Enable transmit to release data in Transmit FIFO
Disable Transmit
Start with opposite half of 32-bit location and write 16 bits using a new test pattern
If Transmit FIFO NOT empty then HIPRO ERROR
Write both 16-bit words of the 32-bit location
If Transmit FIFO EMPTY then HIPRO ERROR
Enable transmit to release data in Transmit FIFO
Disable Transmit
Write same pattern as last write and write first 16 again
If Transmit FIFO NOT empty then HIPRO ERROR
Write first and second half of 32-bit location with same pattern
If Transmit FIFO NOT empty then DATA FILTER ERROR
Go to next location
End For
Verify data against the previous pattern except last location.
Verify that last (non-HIPRO) location transmits regardless which portion written

Figure B-21 HIPRO Wth Data Filter Test

Normally, any 8- or 16-bit write to SCRAMNet memory will result in the entire 32-bit
word containing the data to be sent out on the network. HIPRO mode requires the full
32-bit word to be written before it is transferred. This translates to a single network write
for two host writes which greatly reduces network traffic and increases throughput.
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While testing the HIPRO mode it is necessary to verify that HIPRO is not overridden by
data filtering.

B.3.11 Virtual Page Test

This test is not available for SCRAMNet Classic nodes. This feature is also not available
for those nodes with the maximum 8 MB memory.

Virtual paging allows nodes with less than the maximum amount of memory to occupy
any portion of the 8 MB possible SCRAMNet network address space provided the
address chosen is a multiple of its own memory size. For example: A 4 KB board may
occupy the SCRAMNet address space from 0 to 4 KB, 4 KB to 8§ KB, 8 KB to 12 KB,
etc. up to 8 MB. A 128 KB board may occupy the SCRAMNet address space 0 to

128 KB, 128 KB to 256 KB, etc. up to § MB.

This option only translates the SCRAMNet address, not the actual physical address of
the board. The Interrupt FIFO will receive all messages sent by the node in Wire
Loopback mode and store the addresses which are checked against the expected
translation, based on the current virtual page. The number of virtual pages checked will
depend on the size of the memory of the board being tested.

Figure B-22 is the algorithm to test the virtual page feature.

Make sure board is not more than 4 MB
Reset all FIFOs
Set the Interrupt receive override in CSRS
Set CSRO for transmit, receive
Enable memory mask and override receive interrupt flag
Enable Write own slot and interrupt own slot
For each virtual page available to the node.
Set virtual page to next available
For each location in memory
Write a test pattern to location
Wait for receiver FIFO to be not empty
Check the translation of the address in the FIFO against the current virtual page
If translation not = (address + virtual page offset) then ERROR
End For
End For

Figure B-22 Virtual Paging Test

@55/3/7 Copyright 1999 B-20 NT UTILITY USER MANUAL



TEST ALGORITHMS

B.3.12 Receive ID/Age Set Test

This test checks the operation of a separate transmitter and receiver ID. This test will
include all combinations of the following:

Transmit ID equal to Receiver ID - YES, NO
Write Own Slot Enable bit -0,1
Disable Host to Memory Write - 0,1

The behavior of each combination will be checked by the memory pattern (if any) that
was written and the number of times the message was received (determined by the value
of MSG_LIFE). MSG_LIFE is defined as OxFF - initial message age. The node will be
set up to receive an interrupt on receipt of its own message and the Interrupt FIFO is read
until empty to determine the number of times the message is received. The Burst mode
protocol is used in case the message is never received by the node. Figure B-23 is a
breakdown of each test case and the expected state upon completion. Figure B-24 is the
algorithm for each iteration of the Receive ID/Age Set Test.

Test Combination Determination of Success
Case TXID=RXID WOSEN DHMW Written to Times
Memory Received

0 NO 0 0 YES MSG_LIFE
1 NO 0 1 YES MSG_LIFE
2 NO 1 0 YES MSG_LIFE
3 NO 1 1 YES MSG_LIFE
4 YES 0 0 YES 0
5 YES 0 1 NO 0
6 YES 1 0 YES 1
7 YES 1 1 YES 1

Figure B-23 Breakdown of Test Results

The setup of each test case is exactly as it appears in Figure B-23. There are two steps in
the verification of each test case:

e Read the memory location and determine if it is the value expected.
e Read the Interrupt FIFO to determine if the message was received the expected
number of times.

For each test case above
Reset FIFOs
Set up test case
Write a pattern to memory
Delay until message is removed from the network
Verify that the test case completed successfully
End For

Figure B-24 Receive ID/Age Set Test Algorithm
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B.3.13 Receive Interrupt Override Test

This test will exercise the Receive Interrupt Override CSR8[10]. This bit makes every
network message received appear to the node to be an interrupt regardless of whether the
interrupt bit in the message is set. It is the equivalent of setting the ACR Receive
Interrupt Enable for all memory locations.

The test sets the Override Receive Interrupt Enable CSR0[6] and Interrupt on Memory
Mask Match Enable CSRO[5] to allow the node to receive the interrupt message through
the Interrupt FIFO. It also sets the Write Own Slot Enable CSR2[9]and Enable Interrupt
on Own Slot CSR2[10] to allow the node to receive its own message. The test is always
run in wire loopback.

Figure B-25 is the algorithm used to test the Receive Interrupt Override bit. This test is
similar to the Virtual Page test.

Reset all FIFOs
Set the Interrupt receive override in CSRS
Set CSRO for transmit, receive
Enable memory mask and override receive interrupt flag
Enable Write own slot and interrupt own slot
For each location in memory

Write a test pattern to location

Wait for receiver FIFO to be not empty

Check the address in the FIFO against the expected address

If address not = address of location written

or FIFO remains empty
then ERROR

End For

Figure B-25 Receive Interrupt Override Test Algorithm
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B.4 Network Tests

The Network Test is designed to test the SCRAMNet Network system in a network ring
configuration. This section will explain how each test verifies the functionality of the
nodes installed on the network ring. The tests in the Network test menu are:

Multiple Node Communication test (Page B-24)
Multiple Node Burst mode test (Page B-27)
Network Communication test (Page B-28)

HCT Compatible Communication test (Page B-29)

Once the physical networking hardware installation is completed, run the network tests
to verify the proper configuration of the installed SCRAMNet network boards and fiber
optic cables. These tests may also be run by a single node. In this case the tests become
loopback tests.

There are two prerequisites for running the network tests.

e Network fiber optic or coaxial cable connections must be in place before these
tests are run. One way to verify these connections are correct is to observe the
Carrier Detect LED. If it is on, there is a good connection around the ring.

e FEach node must also have a unique Node ID.

There may be other problems if the nodes have different memory sizes around the ring.

@ NOTE: If node shared-memory size varies among the nodes being tested, the end
results will usually be test failure.

The problems arising from varying memory sizes vary themselves. For the
communication test, the nodes will most likely time out on a location. The node with the
least amount of memory will most likely time out on location zero. The others will time
out on the location beyond the end of the node with the least amount of memory. The
other network tests will fail with “bad data” errors because the memory will not be
divided evenly between them. This may create conflicts because there may be more than
one node writing to a portion of memory at one time.

The following paragraphs describe in detail each of the tests found in the Network Test
menu.
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B.4.1 Multiple Node Communication Test

The Multiple Node Communication Test verifies the communication between all of the
nodes running the test (as well as the pass-through capability of those which are not).

Communication is tested for each SCRAMNet shared memory location based on the
smallest memory size board in the test. Each node reads each location waiting for a
pattern written by the previous node. Once the expected value is read, the node will write
over the value with its own, which in turn is expected by the next node.

The nodes are synchronized on the first location in memory which is set to *-1° until the
“Master” node (node 0), which is started last, can read the memory sizes (as reported by
each of the nodes in a designated memory location) and determine the smallest. The
“Master” puts this value in the upper half of the first 32-bit word location in memory. It
then sets the lower half of the same word to ‘1’ to signify the beginning of
communication testing.

If all nodes are not started before the “Master”, the “Master” will transmit an error
message to start the errant node before restarting the “Master”. The entire memory area,
except for the first word, is set to 1’ by the “Master”. A rolling 1’s pattern is utilized to
verify communication from one node to the next.

The number of nodes and node number, and the number of times to run the test are
entered through the menu system. (See the SCRAMNet Hardware Diagnostics User's
Manual). The Node Number is unique for each node in the test and numbered
sequentially from ‘0’ to N, where ‘0’ is the “Master” and N is the highest Node Number.

The value for “Number of nodes in this test” is entered for each node and must be the
same for all nodes. It is equal to N + 1.

Figure B-26 shows the read and write pattern for each node in a three node test at each
pass of the test. Node ‘0, the “Master”, starts the process. Each pass reads and writes all
memory locations. There are 32 passes per iteration. The following data is represented
in hexadecimal.

Node 0 Node 1 Node 2

pass Read Write Read Write Read Write
1 0000 0001|0000 0002|0000 0002|0000 0004|0000 0004|0000 0008
0000 0008|0000 0010|0000 0010|0000 0020|0000 0020|0000 0040

0000 0040|0000 0080|0000 0080|0000 0100|0000 0100|0000 0200
0000 0200|0000 0400|0000 0400|0000 0800|0000 0800|0000 1000
0000 1000|0000 2000|0000 2000|0000 4000|0000 4000|0000 8000
0000 8000|0001 0000|0001 0000|0002 0000|0002 0000|0004 0000
0004 0000|0008 0000|0008 0000|0010 0000|0010 0000|0020 0000

N|O|oa|l Ml

32 | 1000 0000|2000 0000|2000 0000|4000 0000|4000 0000|8000 0000

Figure B-26 Read/Write Pattern
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Snapshots of the shared memory from the starting point would show that the nodes are
waiting for the data to change to the read pattern they are currently holding.

MEMORY 0 4 8 10 N
DATA

0000 0002 0000 0001 0000 0001 0000 0001 0000 0001

Node 0 is writing 2 over 1 and is currently at memory location 4.
Node 1 is waiting for 2 at memory location 0.
Node 2 is waiting for 4 at memory location 0.

MEMORY 0 4 8 10 N
DATA

0000 0004 0000 0002 0000 0001 0000 0001 oooo 0001

Node 0 is writing 2 over 1 and is currently at memory location 8.
Node 1 is writing 4 over 2 and is currently at memory location 4.
Node 2 is waiting for 4 at memory location 0.

MEMORY 0 4 8 10 N
DATA

0000 0008 0000 0004 0000 0002 0000 0001 0000 0001

Node 0 is writing 2 over 1 and is currently at memory location 10.
Node 1 is writing 4 over 2 and is currently at memory location 8.
Node 2 is writing 8 over 4 and is currently at memory location 4.

As soon as a node writes its new data, another node has been waiting for that value to
appear and then writes its data. When all 32 passes have been accomplished, the
following message is written to scr_diag.txt:

No errors detected in # iterations

where # is the number of iterations selected.
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Figure B-27 is the algorithm for the Multiple Node Communication Test:

Disable Fiber Optic Loopback
Disable Host to SM Write
IF initial run
Determine starting read and write pattern for buffer number
Reset FIFOs and Verify
Set first memory location to -1 for this node's memory
Enable RX, TX and INSRT
Enable WOSEN and DHMW
IF this is the master node (buffer number = 0)
IF this is not the first pass
Wait 70 seconds before continuing for synchronization
END IF
Set all memory locations to [ except first few for sync
Read memory for all other nodes started and smallest memory size
IF some node not started then ERROR and exit
Write test memory size to memory
Write start flag to first memory location
ELSE
Wait until first memory location is not -1
Read test memory size boundaries from memory
END IF
END IF
END IF
FOR 32 iterations
FOR all 4 byte memory locations within memory boundaries except first
Check CSRI1 for any errors
Wait for expected data (read pattern) at current address
IF data pattern is not found after DELAY time
Write error message
Clear initial run flag
Return
END IF
Write new data (write pattern) to current address
Increment address pointer
END FOR
Calculate next iterations read and write patterns
END FOR

Figure B-27 Multiple Node Communication Test Algorithm
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B.4.2 Multiple Node Burst Buffer Test

The Multiple Node Burst Buffer test validates the host node’s ability to write and verify
its own data in a network ring environment while using the Burst mode feature. Burst
mode allows data to be written from the originating node one right after another without
waiting for previous messages to return for error checking. RUN this test before the
multiple node communications test to check for network ring integrity.

Each node on the network ring, and participating in the test, will read and write to a
selected partition in the shared memory that is unique to that node. Each node will run
independent of the other nodes. Each node will disable it's transmitter and store up 1000
messages. When the “Master” node, test number ‘0’, enables its transmitter and starts
emptying its FIFO, the other nodes will enable their transmitters and release their data.
This results in all nodes releasing data onto the network at the same time, saturating the
network, and exercising the sharing of the network.

Figure B-28 is the algorithm for the Multiple Node Burst Buffer Test.

Disable Fiber Optic Loopback
Disable Host to SM Write
Enable Burst Mode
IF initial run
Reset FIFOs and Verify
Calculate buffer size by dividing 4KB memory size by the number of nodes
Calculate memory boundaries for the node based on its assigned number
END IF

FOR 32 iterations
FOR all 4-byte memory locations within memory boundaries
Disable the transmitter
FOR 1000 times
Write rolling 1's to Shared Memory FIFO
IF end of memory
Change pointer to beginning
END IF
END FOR
Enable the transmitter
Write last pattern to Shared Memory FIFO
Save last pattern and address
Check for errors during emptying of Shared Memory FIFO
Increment memory counter and check boundaries
Wait until last write pattern saved is in memory
Verify Shared Memory FIFO writes to memory, report errors
END FOR
END FOR

Figure B-28 Multiple Node Burst Buffer Test Algorithm
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B.4.3 Network Communication Test

This test verifies correct communication between multiple nodes using BURST and
BURST+ protocols. The primary logic for this program is taken directly from the
Multiple Node Communication test. The primary difference is that only 4 KB of shared
memory is used, and communications alternate using BURST and BURST+ mode

protocols.

Reads and writes of the patterns are done in blocks instead of single memory locations to
test the Plus (+) protocol feature. Figure B-29 is the algorithm for each iteration of the

test.

If this is the first iteration or if we need to re-synchronize nodes
Calculate pattern to check for
Calculate pattern to write
Set Write-Me-Last Mode
If this is the Master Node
Reset Memory including synchronization area
Check Existence of all nodes then Set Master location
Else
Wait for Master Node to write to his location
End If
End If
For Each Protocol (Burst and Burst+)
For a number of iterations (currently 32)
For Each Block of Shared Memory (currently 8 bytes)
Check for Errors
If max errors
Drop out of this iteration and resync
End If
Read Block of memory for expected pattern
If expected pattern not read
Drop out of this iteration and resync
End If
Write a Block length message (1024) to memory
End For
Calculate the next pattern to check for
Calculate the next pattern to write
End For
End For

Figure B-29 Network Communication Test Algorithm
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B.4.4 HCT Compatible Communication Test

The HCT Compatible Communication Test verifies the communication between all of
the nodes running the test (as well as the pass-through capability of those which are not).

Communication is tested for each SCRAMNet memory location based on the smallest
memory size board in the test. Each node reads each location waiting for a pattern
written by the previous node. Once the expected value is read, the node will write over
the value with its own, which in turn is expected by the next node.

The nodes are synchronized on the first location in memory which is set to ‘-1’
until the “Master” node (node 0), which is started last, sets the same word to ‘1’ to
signify the beginning of communication testing. All memory sizes must be the same.

If all nodes are not started before the “Master”, the “Master” will transmit an error
message to start the errant node before restarting the “Master”. The entire memory area,
except for the first word, is set to 1’ by the “Master”. A rolling 1’s pattern is utilized to
verify communication from one node to the next.

The number of nodes and node number, and the number of times to run the test are
entered through the menu system. (See the SCRAMNet Diagnostics User’s manual). The
Node Number is unique for each node in the test and numbered sequentially from ‘0’ to
N, where ‘0’ is the “Master” and N is the highest Node Number. The value for “Number
of nodes in this test” is entered for each node and must be the same for all nodes. It is
equal to N + 1.

Node 0 Node 1 Node 2

pass Read Write Read Write Read Write
1 0000 0001|0000 0002|0000 0002|0000 0004|0000 0004|0000 0008
0000 0008|0000 0010|0000 0010|0000 0020|0000 0020|0000 0040

0000 0040|0000 0080|0000 0080|0000 0100|0000 0100|0000 0200
0000 0200|0000 0400|0000 0400|0000 0800|0000 0800|0000 1000
0000 1000|0000 2000|0000 2000|0000 4000|0000 4000|0000 8000
0000 8000|0001 0000|0001 0000|0002 0000|0002 0000|0004 0000
0004 0000|0008 0000|0008 0000|0010 0000|0010 0000|0020 0000

N|OoO|oa|l bl

32 | 1000 0000|2000 0000|2000 0000|4000 0000|4000 0000|8000 0000

Figure B-30 Read/Write Pattern

Figure B-30 shows the read and write pattern for each node in a three node test at each
pass of the test. Node ‘0, the “Master”, starts the process. Each pass reads and writes all
memory locations. There are 32 passes per iteration. The following data is represented in
hexadecimal.

Snapshots of the shared memory from the starting point would show that the nodes are
waiting for the data to change to the read pattern they are currently holding.

@55/3/7 Copyright 1999 B-29 NT UTILITY USER MANUAL



TEST ALGORITHMS

4%5;/%/7 Copyright 1999 B-30

MEMORY 0 4 8 10 N
DATA

0000 0002 0000 0001 0000 0001 0000 0001 0000 0001

Node 0 is writing 2 over 1 and is currently at memory location 4.
Node 1 is waiting for 2 at memory location 0.
Node 2 is waiting for 4 at memory location 0.

MEMORY 0 4 8 10 N
DATA

0000 0004 0000 0002 0000 0001 0000 0001 0000 0001

Node 0 is writing 2 over 1 and is currently at memory location 8.
Node 1 is writing 4 over 2 and is currently at memory location 4.
Node 2 is waiting for 4 at memory location 0.

MEMORY 0 4 8 10 N
DATA

0000 0008 0000 0004 0000 0002 0000 0001 0000 0001

Node 0 is writing 2 over 1 and is currently at memory location 10.
Node 1 is writing 4 over 2 and is currently at memory location 8.
Node 2 is writing 8 over 4 and is currently at memory location 4.

As soon as a node writes its new data, another node has been waiting for that value to
appear and then writes its data. When all 32 passes have been accomplished, the
following message is written to scr_diag.txt:

No errors detected in # iterations

where # is the number of iterations selected.
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Figure B-31 is the algorithm for the HCT Compatible Communication Test:

Disable Fiber Optic Loopback

Disable Host to SM Write

IF initial run
Determine starting read and write pattern for buffer number
Reset FIFOs and Verify
Set first memory location to -1 for this node's memory
Enable RX, TX and INSRT
Enable WOSEN and DHMW

IF this is the master node (buffer number = )
IF this is not the first pass
Wait 70 seconds before continuing for synchronization
END IF
Set all memory locations to 1
IF some node not started then ERROR and exit
Write test memory size to memory
Write start flag to first memory location
ELSE
Wait until first memory location is not -1
END IF
END IF
END IF
FOR 32 iterations
FOR all 4 byte memory locations within memory boundaries except first
Check CSR1 for any errors
Wait for expected data (read pattern) at current address
IF data pattern is not found after DELAY time
Write error message
Clear initial run flag
Return
END IF
Write new data (write pattern) to current address
Increment address pointer
END FOR
Calculate next iterations read and write patterns
END FOR

Figure B-31 HCT Compatible Communication Test Algorithm
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ACR

BURST Mode Protocol-------

byte
CSR

dialog window/box -------------

editing field

EPI

GOLD RING Protocol ---------

LED

longword
LSB

menu

MSB

network node

PLATINUM Protocol----------

RAM

SCRAMNEet Classic ------------

SCRAMNet LX —mmmmmmmmmemeee e

SCRAMNet+

shortword

Auxiliary Control RAM.

This mode allows each node to continuously transmit messages onto the
network ring without waiting for any message to return for removal by
the originating node. Error detection is in force but there is no error
correction implemented.

8 bits.

Control/Status Register(s).

A title and frame that can contain various controls for accepting user
input.

An area of a dialog box that accepts a string of user input. All editing
fields are used to gather numeric data.

EEPROM Program Initialization.

This protocol allows as many messages on the network as there are
nodes; but only one message from each node on the ring at any given
time. Error detection and correction are implemented.

Light-emitting diode.

32-bit word.

Least significant bit.

A list of choices typically depicted in a long rectangular box located
under the main windows title bar.

Most significant bit.

A computers with an installed SCRAMNet boards. Each computer, or
node, solves a portion of the same real-time problem.

This mode combines the advantages of GOLD and BURST modes.
There may be multiple messages on the network at one time with error
correction implemented.

Random Access Memory

The first network node produced by Systran. It is a two-board
configuration and has GOLD and BURST protocol. This board has byte-
swapping capability.

The first single slot adaptation of SCRAMNet It has BURST and
BURST PLUS (variable length messages), and no error correction. This
board does not have on-board byte-swapping capability.

An enhancement of SCRAMNet LX. It has PLATINUM and
PLATINUM PLUS protocol as well as BURST and BURST PLUS. The
“SCRAMNet+” board does not have byte-swapping capability.

16-bit word.
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