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Preface

Manual Objectives

This manual describes the operation of the Crash Dump Analyzer (CDA). It does not attempt
to describe the operation of the RSX-11M-PLUS Executive or the significance of the individual
data structures. The RSX-1IM-PLUS and Micro/RSX Executive Reference Manual and the
RSX-11M-PLUS and Micro/RSX Guide to Writing an 1/0 Driver describe these data structures.

Intended Audience

This manual is intended for system managers who are responsible for interpreting system
failures and for system operators who run CDA to generate dumps. Understanding CDA output
requires a working knowledge of assembly language programming and of the Executive data
structures.

Structure of This Document

Chapter 1 explains the function of the Crash Dump Analyzer. It tells how to make a crash
dump driver part of your system, how to get a crash dump, and how to run CDA to get the
listing.

Chapter 2 describes the two ways that you can use CDA: by entering the CDA command
line or by entering the DCL command ANALYZE/CRASH_DUMP. The chapter begins by
describing the CDA command line format, including command line specifications and switches.
Two summary tables provide quick reference on switch operation. The chapter concludes with
a description of the DCL command ANALYZE/CRASH_DUMP.

Chapter 3 consists of examples and descriptions of CDA output listings.
Chapter 4 contains helpful hints for interpreting CDA output listings.
Appendix A contains a short description of each CDA error message.

Appendix B defines values displayed in the Low Core Memory Dump and in the System
Common Alphabetized Dump.

Appendix C lists system macros that supply symbolic offsets for system data structures for
RSX-11M-PLUS.

Appendix D lists error code definitions for the Bugcheck facility.
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B Associated Documents

Refer to the RSX-11M-PLUS Information Directory and Master Index for a brief description of
each manual in the RSX-11M-PLUS documentation set.

Conventions Used in This Document

The following conventions are used in this manual:

Convention Meaning

> A right angle bracket is the default prompt for the Monitor
Console Routine (MCR), which is one of the command interfaces
used on RSX-11M-PLUS systems. All systems include MCR.

$ A dollar sign followed by a space is the default prompt of
the DIGITAL Command Language (DCL), which is one of the
command interfaces used on RSX-11M-PLUS and Micro/RSX
systems. Many systems include DCL.

MCR> This is the explicit prompt of the Monitor Console Routine
(MCR).

DCL> This is the explicit prompt of the DIGITAL Command Language
(DCL).

XXX> Three characters followed by a right angle bracket indicate the

explicit prompt for a task, utility, or program on the system.

UPPERCASE Uppercase letters in a command line indicate letters that must be
entered as they are shown. For example, utility switches must
always be entered as they are shown in format specifications.

command abbreviations Where short forms of commands are allowed, the shortest form
acceptable is represented by uppercase letters. The following
example shows the minimum abbreviation allowed for the DCL
command DIRECTORY:

$ DIR

lowercase Any command in lowercase must be substituted for. Usually
the lowercase word identifies the kind of substitution expected,
such as a filespec, which indicates that you should fill in a file
specification. For example:

filename.filetype;version

This command indicates the values that comprise a file spec-
ification; values are substituted for each of these variables as
appropriate.
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Convention

Meaning

/keyword,
/qualifier,
or

/switch

parameter

[option]

{}

:argument

@)

A command element preceded by a slash (/) is an MCR
keyword; a DCL qualifier; or a task, utility, or program switch.
Keywords, qualifiers, and switches alter the action of the
command they follow.

Required command fields are generally called parameters. The
most common parameters are file specifications.

Square brackets indicate optional entries in a command line or
a file specification. If the brackets include syntactical elements,
such as periods (.) or slashes (/), those elements are required for
the field. If the field appears in lowercase, you are to substitute
a valid command element if you include the field. Note that
when an option is entered, the brackets are not included in the
command line.

Square brackets around a comma and an ellipsis mark indicate
that you can use a series of optional elements separated
by commas. For example, (argument], ...) means that you

can specify a series of optional arguments by enclosing the

arguments in parentheses and by separating them with commas.

Braces indicate a choice of required options. You are to choose
from one of the options listed.

Some parameters and qualifiers can be altered by the inclusion
of arguments preceded by a colon. An argument can be either
numerical (COPIES:3) or alphabetical (NAME:QIX). In DCL, the
equal sign (=) can be substituted for the colon to introduce
arguments. COPIES=3 and COPIES:3 are the same.

Parentheses are used to enclose more than one argument in a
command line.

SET PROT = (S:RWED,0:RWED)

Commas are used as separators for command line parameters
and to indicate positional entries on a command line. Positional
entries are those elements that must be in a certain place in the
command line. Although you might omit elements that come
before the desired element, the commas that separate them must
still be included.
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Convention

Meaning

[g,m]
[directory]

filespec

The convention [g,m] signifies a User Identification Code (UIC).
The g is a group number and the m is a member number. The
UIC identifies a user and is used mainly for controlling access
to files and privileged system functions.

This may also signify a User File Directory (UFD), commonly
called a directory. A directory is the location of files.

Other notations for directories are: [ggg,mmm)], [gggmmm], [ufd],
[name], and [directory].

The convention [directory] signifies a directory. Most directories
have 1- to 9-character names, but some are in the same [g,m]
form as the UIC.

Where a UIC, UFD, or directory is required, only one set of
brackets is shown (for example, [gm]). Where the UIC, UFD,
or directory is optional, two sets of brackets are shown (for
example, [[g,m]]).

A full file specification includes device, directory, file name, file
type, and version number, as shown in the following example:

DL2: [46,63] INDIRECT.TXT;3

Full file specifications are rarely needed. If you do not provide
a version number, the highest numbered version is used. If
you do not provide a directory, the default directory is used.
Some system functions default to particular file types. Many
commands accept a wildcard character (*) in place of the file
name, file type, or version number. Some commands accept a
filespec with a DECnet node name.

A period in a file specification separates the file name and file
type. When the file type is not specified, the period may be
omitted from the file specification.

A semicolon in a file specification separates the file type from
the file version. If the version is not specified, the semicolon
may be omitted from the file specification.

The at sign invokes an indirect command file. The at sign
immediately precedes the file specification for the indirect
command file, as follows:

Q@filename[.filetype;version]



Convention

Meaning

boldface

italics

KEYNAME
“print” and “type”
black ink

red ink

[aocd]

A horizontal ellipsis indicates the following;

* Additional, optional arguments in a statement have been
omitted.

* The preceding item or items can be repeated one or more
times.

* Additional parameters, values, or other information can be
entered.

A vertical ellipsis shows where elements of command input or
statements in an example or figure have been omitted because
they are irrelevant to the point being discussed.

Boldface type indicates that the term is being defined; for
example, command parameters and glossary entries.

Italic type indicates emphasis, a book title, or that a new term
is being used in the text.

This typeface denotes one of the keys on the terminal keyboard.
For example, the RETURN key.

As these words are used in the text, the system prints and the
user types.

In examples, what the system prints or displays is printed in
black.

In interactive examples, what the user types is printed in red.
System responses appear in black.

A symbol with a 1- to 3-character abbreviation, such as [x] or
, indicates that you press a key on the terminal. For example,
[RET] indicates the RETURN key, indicates the LINE FEED key,
and indicates the DELETE key.

The symbol means that you are to press the key marked
CTRL while pressing another key. Thus, [CTRL/Z] indicates that
you are to press the CTRL key and the Z key together in this
fashion. [CTR/Z]is echoed on some terminals as “Z. However,
not all control characters echo.
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Summary of Technical Changes

The following sections list features, commands, qualifiers, error messages, and restrictions that
are new to the Crash Dump Analyzer Utility or have been modified for the RSX-11M-PLUS
and Micro/RSX Version 4.0 operating systems. These new or modified features are documented
in this revision of the RSX-11M-PLUS and Micro/RSX Crash Dump Analyzer Reference Manual..

In addition, major changes to the organization of the manual are included at the end of this
summary.

New or Modified Features

The Crash Dump Analyzer now displays information on cache memory at the time of a system
failure.

New or Modified Qualifiers
The Crash Dump Analyzer has the following new or modified qualifiers:

e The /CACHE qualifier to a CDA command or the DCL command ANALYZE/CRASH_
DUMP. :

¢ The :CSR qualifier to the MCR command SET /CRASH__DEVICE.

(The :CSR qualifier is not new to Version 4.0 of RSX-11M-PLUS or Micro/RSX but is
documented here for the first time.)

/CACHE

The /CACHE qualifier produces a listing of information about cache memory at the time of a
system failure.

:CSR

The :CSR qualifier lets you specify a control and status register for the crash dump device, if it
is not yet installed on your system.
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New or Modified Error Messages

The CDA produces the following new error messages:

Cache region is not in memory.

Cache region was not found.

Loop found in cache extent descriptors at nnnnn.
Loop found in cache statistics blocks at nnnnn.
Loop found in linked list in pool at nnnnn.

No devices have caching associated with this region.

Requested partition is not a cache region.

Changes to the Document

Chapter 1 of the RSX-11IM-PLUS and Micro/RSX Crash Dump Analyzer Reference Manual has
been reorganized to reflect the steps needed before you can request crash dumps: loading a
crash dump driver, obtaining a crash dump after the system fails, and running the CDA program
to obtain listings of memory at the time of the system failure.
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Chapter 1

Preparing for and Running CDA

The Crash Dump Analyzer (CDA) produces readable listings of the contents of memory after a
system crash, or failure. These listings help you track down the cause of the system failure so
you can fix the problem. The CDA is a nonprivileged task that any user can run.

After the system fails, you must pass control to a special program called a crash dump driver.
Section 1.1 tells you how to make such a driver a part of your system: Section 1.2 tells how to
transfer control to the crash dump driver after a system crash.

The crash dump driver writes (dumps) the contents of memory onto a disk or tape, which you
specify, called the crash dump device. Once memory has been dumped, you reboot the system
and run CDA to format and print the listings. Section 1.3 tells how to run CDA.

As with all other utilities, you can enter CDA command lines directly from the terminal or from
an indirect command file. However, CDA indirect command files must not contain a reference
to another command file. ‘

1.1 Making a Crash Dump Driver Part of Your System

1.1.

How you make a crash dump driver part of your system depends on the size of the system.
A larger system is the non-pregenerated RSX-11M-PLUS system. Smaller systems include
Micro/RSX and pregenerated RSX-11M-PLUS systems.

1 Larger Systems

For a non-pregenerated RSX-11M-PLUS system, you select one of several available crash dump
drivers during system generation. See the RSX-11M-PLUS System Generation and Installation
Guide for instructions.

Briefly, you select the crash notification device and the crash dump device. The system then
builds a crash dump driver into the Executive. Thereafter, when the system fails, the crash
dump driver displays a message on the crash notification device and writes the contents of
memory onto the specified crash dump device. If you decide to change the crash dump or crash
notification devices, you must perform another system generation.
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Since the crash dump driver overwrites the contents of the crash dump device, you should not
specify the system device as the crash dump device. Also, the following fixed disks cannot serve
as crash dump devices: RA80, RA81, RD51, RD52, RD53, RD54, and RCF25. Table 1-1 lists
the devices that can be specified for crash dump devices on non-pregenerated RSX-11M-PLUS
Systems.

Table 1-1: Crash Dump Devices for Non-Pregenerated RSX-11M-PLUS Systems

Device Mnemonic
RP04/RP05/RP06 disk packs DB:
DECtape II (TU58) DD:
RKO05/]/F disk cartridge DK:
RL01/RLO02 disks DL:
RK06/RKO07 disk cartridges DM:
RM02/RMO03 /RMO5 disk packs DR:
DECtape (TU56) DT:
RC25 removable disk pack DU:
RA60 disk packs DU:
RX50/RX33 diskette DU:
RX02 diskette DY:
TU45/TU16/TE16/TU77 magnetic tapes MM:
TS11/TU80/TSV05/TK25 magnetic tapes MS:
TS03/TU10/TE10 magnetic tapes MT:
TK50 magnetic tapes MU:

1.1.2 Smaller Systems

The smaller systems — Micro/RSX operating systems with the Advanced Programmer’s Kit and
pregenerated RSX-11M-PLUS operating systems — support loadable crash dump drivers. You
can load a driver for a crash dump device while the system is operating. This saves space, as
you can unload the driver when you do not need crash dump support. Table 1-2 lists the crash
dump devices you can use with the smaller systems.
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Table 1-2: Crash Dump Devices for Micro/RSX and Pregenerated RSX-11M-PLUS

Systems
Device Mnemonic
RLO1/RLO2 disks DL:
RD51/RD52/RD53 /RD54 disks DU:
RX50/RX33 diskettes Du:
TSV05/TK25 magnetic tape MS:
TK50 magnetic tapes . MU

1.1.2.1 Selecting or Changing a Crash Dump Device
You select (or change) a crash dump driver with the following DCL command:
SET SYSTEM /CRASH_DEVICE:ddn:

If the device is not currently on the system, you use the REGISTER qualifier to specify the
control and status register (CSR) of the desired device: ’

SET SYSTEM /CRASH_DEVICE:ddn/REGISTER:csraddr

When the crash driver is successfully loaded, you receive the following message:

SET -- Crash device ddn: has been successfully loaded

If the device you specified is not in the current system, the following error message is displayed:
SET -- Device not in system

On RSX-11M-PLUS pregenerated systems, you can also use the following MCR command:
SET /CRASH_DEVICE:ddnn(:CSRaddr]

or

SET /CRASHDEV:ddnn[:CSRaddr]

1.1.2.2 Displaying the Current Crash Dump Device
To display the current crash dump device unit, use the following DCL command:
SHOW SYSTEM /CRASH_DEVICE
The system then displays:
CRASHDEV=ddn:
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1.1.2.3 Unloading a Crash Dump Driver

Use the following DCL command to unload a crash dump driver when you no longer want
crash dump support:

SET SYSTEM /NOCRASH_DEVICE

The following MCR command unloads a crash dump driver:
SET /NOCRASH_DEVICE

In response, the system displays:

SET -- Crash device ddn: is being unloaded
SET -- WARNING, Crash dump support is inactive

When there is no crash dump driver resident in memory, the Bugcheck facility services system
crashes. See Appendix D for a list of error code definitions used by Bugcheck.

1.2 Obtaining a Crash Dump
To obtain a crash dump, you must transfer control to the crash dump driver after a system
crash. Again, the process for doing this depends on the type of system.

1.2.1 Larger Systems

For non-pregenerated RSX-11M-PLUS systems, transferring processor control to the crash dump
driver depends on how the failure occurred and whether you built the Executive Debugging
Tool (XDT) into your system during system generation. System crashes can result from any of
the following causes:

* The processor encounters a program condition that causes it to trap to location 40 or to
XDT.

¢  An infinite loop condition occurs.

o The processor encounters an unintentional HALT instruction in kernel mode (000000).

1.2.1.1 Processor Trap and Executive Debugging Tool (XDT) in System

When a program condition causes a processor trap and XDT is included in your system, control
transfers automatically to XDT. You can then type X at the console terminal, as follows:

XDT>X
This causes XDT to transfer control to the crash dump driver. Refer to the RSX-11M-PLUS and
Micro/RSX XDT Reference Manual for a description of XDT.

1.2.1.2 Processor Trap and XDT not in System

If your system does not include XDT, a processor trap causes control to be transferred directly
to the crash dump driver.
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1.2.1.3 HALT or Infinite Loop

When a system failure is the result of a HALT instruction or an infinite loop condition, you
must restart the processor manually at location 40.

1.2.1.4 Crash Dump Driver Procedure

Regardless of how control is transferred, once the processor enters the crash dump routine, the
routine prints the following informational message on the crash notification device:

CRASH-CONT WITH SCRATCH MEDIA ON ddnn

After displaying the message, the crash dump routine halts the processor so you can put the
crash dump device on line. When the device is on line, restart the processor. (For many
processors, you restart by pressing the CONTINUE switch on the processor console. See the
PDP-11 Processor Handbook for your processor for specific instructions on how to restart the
processor.) The crash dump routine then dumps memory on the crash dump device and halts
the processor when the dump finishes. The volume in the crash dump device now contains a
binary representation of the contents of memory at the time of the crash. These contents are
then input to CDA. You can then reboot the system and run CDA to analyze the dump.

If you specified an illegal device as the crash dump device during system generation (a device
not listed in Table 1-2), the crash dump driver displays the following message on the crash
notification device: :

CRASH -- ILLEGAL CRASH DEVICE

After displaying the message, the crash dump driver halts. The illegal crash device error occurs
if you specified a fixed-media device as the crash dump device. If you have a removable media
device on the same controller, you can switch the physical unit number plugs on the devices
to assign the removable media device to the crash device. Then press the Continue key on
the operator console (or other appropriate action to restart your processor) and the crash dump
driver will attempt the dump again.

1.2.2 Smaller Systems

When a Micro/RSX or pregenerated RSX-11M-PLUS operating system crashes, the reaction of
the system depends on the type of crash support that is loaded when the crash occurs:

® A crash dump driver is loaded but XDT is not
* Both a crash dump driver and XDT are loaded

® XDT is loaded but a crash dump driver is not
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1.2.2.1 A System Crash with a Driver Loaded and XDT Unloaded

If a system fails when a crash dump driver is loaded but XDT is not loaded, the crash dump
routine notifies you of the failure with the following message:

CRASH -- CONT WITH SCRATCH MEDIA ON ddn

After displaying this message, the crash dump driver halts the hardware processor so that you
can make sure there is a scratch media in the crash device. When you have the crash device
ready, restart the processor. (For Micro/RSX systems, press the P key followed by a carriage
return. For other processors, perform the action defined in the PDP-11 Processor Handbook to
restart.

In response to your command to proceed, the crash dump driver dumps memory to the
designated crash dump device. When the dump is completed, the processor is again halted.
During the memory dump, the processor Run light is on; when the dump is completed, the
processor Run light goes off.

At this point, the medium in the crash dump device contains a binary representation of the
contents of memory at the time the system crash occurred. This memory dump is the input to
CDA.

1.2.2.2 A System Crash With a Driver Loaded and XDT Loaded

If a system fails when a crash driver and XDT are loaded, control is transferred to XDT. After
you use XDT to debug the system, if you want to obtain a crash dump, press the X key followed
by a carriage return. The following message is then displayed:

CRASH -- CONT WITH SCRATCH MEDIA ON ddn

Now you can follow the procedure in Section 1.2.2.1 to obtain the crash dump.

1.2.2.3 A System Crash With Only XDT Loaded

If a system fails when XDT is loaded but a crash driver is not loaded, control is transferred to
XDT. However, when you enter the X command, the following is displayed:

SYSTEM FAULT DETECTED AT PC=xxxxxx FACILITY=xxxxxx ERROR CODE=xxxxxx
CRASH -- CRASH DRIVER NOT LOADED

There is no recovery from this situation. You may want to reboot the system and duplicate the
problem with a crash driver installed.

1.3 Running CDA

After the crash dump driver has written the contents of memory to the crash dump device, you
reboot the system and run CDA to obtain its formatted listing of memory.

There are several ways to run CDA. You can run it as either an installed or an uninstalled task,
and you can run it from either the DCL or MCR command line interpreter (CLI). This section
describes the alternative ways of running CDA.
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1.3.1 CDA Installed and Command Line Interpreter (CLI) is MCR

If CDA is an installed task on your system, you can enter the CDA command line at the
CLI prompt. After CDA processes your command, the CLI prompt returns. In the following
example, MCR is the CLIL

>CDA -CRASH_DUMP .LST,COPY.CDA=[1,54] /STB,DR5:
>

1.3.2 CDA Installed and CLI is DCL

If CDA is installed and you want to enter commands directly to it, invoke the command level of
the CDA utility by typing CDA and and pressing RETURN. When you are finished using CDA,
you exit from CDA by pressing CTRL/Z, which returns control to the CLI In the following
example, DCL is the CLIL:

$ CDA
CDA>command line [RET
CDA>command line [RET]
CDA>"Z

$

1.3.3 CDA Not Installed and CDA.TSK in System Directory

If CDA is an uninstalled task, the system has to find and install the CDA task image file before
it can run CDA. Therefore, the command you use depends upon the location of the CDA task
image file (CDA.TSK). If CDA.TSK is in the system directory, type the following:

RUN $CDA

CDA>command line
CDA>

1.3.4 CDA Not Installed and CDA.TSK in Directory for Current User
Identification Code (UIC)

If CDA.TSK is present in the directory that corresponds to the current UIC on the default system
device (the current directory for the terminal from which the command is entered), you can run
CDA by entering the following command:

RUN CDA [RET)
CDA>command line

1.3.5 DCL Command to Run CDA
Finally, you can run CDA by using the DCL command ANALYZE/CRASH_DUMP:
$ ANALYZE/CRASH_DUMP

If your CLI is MCR, but your terminal also supports DCL, you can enter the ANALYZE
/CRASH_DUMP command by typing DCL and a space before the command. For example:

>DCL ANALYZE/CRASH_DUMP

Chapter 2 shows you how to use CDA command lines and the ANALYZE/CRASH_DUMP
command.
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Chapter 2
Command Lines

CDA commands control how the Crash Dump Analyzer processes a memory dump and how
it formats the output listings that it generates. You can use CDA command lines to enter
commands directly to the CDA utility or, if your terminal supports the DIGITAL Command
Language (DCL), you can use the DCL command ANALYZE/CRASH_DUMP to run CDA.
This chapter describes CDA command lines and the ANALYZE/CRASH_DUMP command
by showing the format of the command lines, the command specifications and qualifiers, and
examples of how the commands work.

2.1 CDA Command Lines

This section shows the CDA command line format, lists and describes command line switches,
and provides some examples of CDA command lines.

The CDA command line has the following format:
CDA>[1listfile/sw], [binaryfile/sw]=[symbolfile/STB],crash-input [/sw]

The CDA command line specifies the input to CDA and the output from CDA. The specifications
to the left of the equal sign in the command line are output specifications, and those on the
right side of the equal sign are input specifications.

You must include at least one output specification and one input specification in the command
line. For output from CDA, you can specify a list file only, a binary file only, or both a list
file and a binary file. For input to CDA, you must specify the crash-input, but the symbol file
specification is optional.

Output file specifications are position dependent. Position dependent means that when you
include both output specifications, you must place them in the positions shown in the command
line. If you omit the list file, you must place a comma before the binary file specification.

Input file specifications are position independent and can appear in any order.

The remainder of this section describes CDA command line specifications.
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Output Specifications:

listfile

- The output specification of the formatted CDA analysis listings. You can use either a device
or a file as the list file specification. If you specify a file, CDA creates the file and writes the
output listings to the file. By default, CDA then spools the file to the system line printer
queue, unless you specify otherwise. If you specify a device for the list file, CDA displays
or prints its output listings on that specific device. For example, if you specify your terminal
(TTnn: or TL:) as the list file, CDA displays the output listings on your terminal. Chapter 3
describes the analysis listings that CDA generates.

binaryfile
The file specification for the optional binary file. This file is a copy of the binary data that
the crash dump routine wrote on the crash dump device. It allows you to selectively create
a historical record of crash dumps. If you create this file during an initial analysis, you
can use it for input to CDA at a later time. Since the crash dump routine overwrites the
information on the crash dump volume with each successive dump, this feature allows you
to use a single volume for all crash dumps.

If the crash dump device on your system is a secondary storage or sequential device, you
can reduce CDA analysis time by copying the crash input to a binary file on another device.
Then you can use the binary file as input to CDA for analysis.

Input Specifications:

symbolfile/STB
The file specification of the symbol table file for the crashed system. The /STB switch is an
integral part of this file specification because CDA uses the data in the symbol table file to
format the binary memory dump into readable formats. If you omit this file specification
and switch, CDA uses the default symbol table file, which is the file named RSX11M.STB
in the directory that corresponds to the current UIC.

crash-input
The source of the binary input to CDA. This specification can be either a device name
(the crash dump device) or a binary file that was created during a previous CDA analysis.
However, if the crash-input specification is a binary file, you cannot also include a binary
file output specification in the command line.

Switches:

/8w
An optional CDA switch. The list file, binary file, and crash-input file specifications can
include optional switches that modify CDA action. Each specification in the command line
has its own switches. Section 2.1.1 describes the CDA switches and lists the specification
to which they apply.
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2.1.

File specifications in the CDA command line can appear in complete Files-11 format, with
device name, directory, file name, file type, and version number. When you omit any of these
elements, CDA uses the defaults shown in Table 2-1. However, not all of the elements in file
specifications have defaults.

Table 2-1: File Default Vaiues

Default Value

File Device Directory File Name File Type
List file SY: Current  None .LST
Binary file SY: Current  None .CDA
Symbol file/STB SY: Current  RSX11M .STB
Crash-input SY: Current  None .CDA

See Section 2.1.2 for examples of CDA command lines, which include examples that show how
CDA uses default file types.

1 CDA Command Line Switches

Two kinds of command line switches — analysis switches and function switches — allow you
to control CDA operation.

Analysis switches determine which analysis routines CDA applies to the crash input. Thus, you
can select the types of data that you want CDA to output. For example, analysis switches can
list information about all of the devices in the system, or they can list information about active
devices only.

Function switches provide a number of options for controlling CDA output. For example,
function switches can terminate an analysis after CDA encounters a specified number of errors,
or they can limit the number of pages of output listings.

Both types of switches are file specific. That is, each switch applies to a particular file and may
not be used without that file or with any other file.

2.1.1.1 Analysis Switches

Table 2-2 summarizes the analysis switches and gives brief descriptions of their effects. Some
of the switches in Table 2-2 have synonyms or alternate mnemonics. These are shown under
each switch. Expanded descriptions of each switch follow the table.

Table 2-2: Summary of CDA Analysis Switches

Switch Function Applies to File
JACT List the contents of the Task Control Block (TCB) Crash-input
/ATL for each active task

/ADV Lists information for all devices in the system Crash-input
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Table 2-2 (Cont.):

Summary of CDA Analysis Switches

Switch Function Applies to File

/ALL Lists the output of all analysis routines Crash-input

/CACHE[:[region]] Lists information on cache region Crash-input

/CLI List the contents of the CLI Parser Blocks in the Crash-input

/CPB system

/CLQ Lists the contents of the clock queue Crash-input

/CTL Lists information for each device controller Crash-input

/DEV List information for all active devices in the system Crash-input

/DCB

/SCB

/UCB

/DUMP:a:b:[c] List the contents of physical memory between Crash-input

/DMP:a:b:[c] address a and address b; (c is an optional virtual
starting address)

/HDR Lists the contents of the task headers for each task Crash-input
resident in memory

/KDS:a:b Lists the contents of the kernel data space Crash-input
from virtual address a to virtual address b
(RSX-11M-PLUS systems only)

/KIS:a:b Lists the contents of kernel instruction space Crash-input
from virtual address a to virtual address b
(RSX-11M-PLUS systems only)

/PCB List the contents of each Partition Control Block  Crash-input

/PAR

/POOL Lists the contents of the system’s pool Crash-input

/SECPOL[:a:b} Lists the contents of system secondary pool Crash-input
(RSX-11M-PLUS systems only)

/-SYS Suppresses listing of the system information Crash-input

/TASK:name:a:b  List the contents of task “name” between virtual Crash-input

/TAS:name:a:b address a and virtual address b; list the contents

/TSK:name:a:b of task data space (if task includes data space) on
RSX-11M-PLUS

/TCB List the contents of the TCB for every task in the Crash-input

/TAL System Task Directory

/STD

/TDS:name:a:b Lists the contents of task data space (RSX-11M-PLUS Crash-input
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Table 2-2 (Cont.): Summary of CDA Analysis Switches
Switch Function , Applies to File

/TIS:name:a:b Lists the contents of task instruction space Crash-input
(RSX-11M-PLUS systems only)

/ACT or /ATL (Task Control Blocks for Active Tasks)
File: Crash-input

Effect: CDA lists the contents of the Task Control Block (TCB) for each active task.

/ADV (All Devices)
File: Crash-input

Effect: CDA lists the contents of the control blocks for all devices in the system. To list
active devices, use the /DEV switch.

/ALL (All Analysis Routines)
File: Crash-input

Effect: CDA applies all of its analysis routines (except those associated with memory and
task dumps) to the specified crash-input. The output from these routines is listed in the
following order:

1. System information

Active tasks information

Task headers information
Partition information

Common Block Directory entries
Device information

Clock queue contents

Device controller information

¥ ® N oG ke

Pool contents
10. Cache region listing
/CACHE[:[region]] (Cache Memory)
File: Crash-Input

Effect: CDA lists information about the contents of cache memory at the time of the dump.
The region is the name of the cache region specified in the SET CACHE command or the
MOUNT command with the CACHE qualifier.

/CLI or /CPB (Command Line interpreter Parser Blocks)
File: Crash-input
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Effect: CDA lists the contents of all Command Line Interpreter Parser Blocks (CPBs) in the
system.

/CLQ (Clock Queue)
File: Crash-input
Effect: CDA lists the contents of the clock queue.

/CTL (Device Controllers)
File: Crash-input

Effect: CDA lists the contents of the controller table and Controller Request Block (KRB)
for each device controller in the system.

/DEV, /DCB, /SCB, or /UCB (Devices in System)
File: Crash-input

Effect: CDA scans the system device tables and lists the contents of the control blocks for
each active device in the system. To list all devices, use the /ADV switch.

/DUMP:a:b:[c] or /DMP (Physical Memory)
File: Crash-input
Effect: If only a and b are specified, CDA dumps the contents of physical addresses a
through b, inclusive, and labels them with their physical addresses. If a, b, and c are

specified, CDA dumps the contents of physical addresses a through b but labels them with
dummy virtual addresses, starting at the address specified by c.

CDA allows you to specify a virtual starting address because RSX-11M-PLUS and
Micro/RSX systems use physical memory in terms of virtual addresses. If you dump
physical memory labeled with the corresponding virtual addresses, you do not have to
translate physical addresses to virtual addresses as you read the dump.

/HDR (Headers for Memory-Resident Tasks)

File: Crash-input

Effect: CDA lists the contents of the task headers for each task resident in memory.
/KDS:a:b (Kernel Data Space)

File: Crash-input

Effect: CDA lists the contents of kernel data space between the virtual addresses a and b,
inclusive.

/KIS:a:b (Kernel Instruction Space)
File: Crash-input

Effect: CDA lists the contents of kernel instruction space between the virtual addresses a
and b, inclusive.

/PCB or /PAR (Partition Control Blocks)
File: Crash-input
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Effect: CDA outputs a map that lists all the occupants of memory and the contents of each
Partition Control Block (PCB).

/POOL (System Pool)
File: Crash-input
Effect: CDA lists the system pool in octal, Radix-50, and ASCII.
/SECPOL[:a:b] (Secondary Pool)
File: Crash-input
Effect: Lists the contents of the secondary pool on RSX-11M-PLUS systems.
/81D, /1CB, or /TAL (System Task Directory)
File: Crash-input
Effect: CDA lists the contents of all of the Task Control Blocks in the System Task Directory
(STD) at the time of the crash.
/-SYS (System Information)
File: Crash-input
Effect: CDA suppresses the system information listing.
/TASK:name:a:b, /TAS, or /TSK (Task Virtual Address Space)
File: Crash-input

Effect: CDA lists the virtual address space from the 16-bit virtual address a through b for
the task specified by “name.” If you do not specify addresses, CDA lists the task’s entire
virtual address space.

/TDS:name[:a:b] (Task Data Space)
File: Crash-input
Effect: CDA lists the contents of the task data space between the virtual addresses a and b,
inclusive. If you do not specify addresses, CDA lists the entire task data space.

/TIS:name:a:b (Task Instruction Space)
File: Crash-input
Effect: CDA lists the contents of the task instruction space between the virtual addresses
a and b, inclusive. If you do not specify addresses, CDA lists the entire task instruction
space.

2.1.1.2 Function Switches

Table 2-3 summarizes the function switches and gives brief descriptions of their effects.
Expanded descriptions of each switch follow the table.
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Table 2-3: Summary of CDA Function Switches
Applies
Switch Function to File Default!
/BLin Identifies the starting block number of the crash- Crash-input n=1
input device; the value of n must be less than
65535
/DENS:n Sets density of crash input tape to 800 or 1600 Crash-input n=800
:HIGH bits per inch (bpi)
:LOW
/EXIT:n Terminates analysis after encountering n analy- List file -
sis errors
/LIMIT:n Limits output listing to n pages List file n=300.
/LINES:n Limits page length to n lines List file n=60.
/MEMSIZ:n Saves nK words of memory from crash in a Binary file n=124.
binary file
/KMR Forces the assignment of kernel address register ~Crash-input /-KMR
values for the crashed system
/-SP Does not print analysis output listing List file /SP
/STB Identifies the file specification that contains the Symbol file -

Executive symbol table

1

n can be expressed as an octal or decimal number. A decimal point (.) following the number denotes decimal.

/BL:n (Identify Starting Block Number)
File: Crash-input

Effect: CDA reads the dump from the input device beginning at block n. If the crash dump
device is not a disk or a DECtape, CDA ignores this switch.

Default: n=1

/DENS:n (Set Tape Density)

:HIGH

LOW

File: Crash-input

Effect: CDA reads the crash input tape at the density specified: 800 or 1600 bpi. You can

also use LOW to indicate 800 bpi or HIGH to indicate 1600 bpi.
Default: n=800

JEXIT:n (Exit After n Errors)
File: List file
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Effect: CDA maintains an error count. As it encounters inconsistencies in the system data
structures, it increments this count. If you specify the /EXIT:n switch, CDA terminates
analysis after n errors. If you specify the /EXIT switch but do not specify n, CDA exits
after one error. :

Default: CDA runs to completion.

/LIMIT:n (Limit Output Listing)
File: List file

Effect: The /LIMIT:n switch limits the number of pages of analysis output. When CDA
has generated n pages, it terminates the analysis and prints a message on the user terminal
‘indicating that it has done so.

Default: n = 300.

/LINES:n (Print n Lines per Page)
File: List file

Effect: This switch lets you specify the number of lines you want CDA to print per page.
After n lines are printed, a new page is ejected.

Default: n=60.

/MEMSIZ:n (Establish Size of Binary Output File)
File: Binary file
Effect: This switch causes CDA to create a binary output file 4n blocks long and to transfer
nK words to it from the crash-input file. The value of n must be greater than 16.

This switch is particularly useful when transferring binary crash dumps from disk or
DECtape. Since disks and DECtapes have no physical end-of-files (EOFs), it is necessary to
specify the size of the actual memory dump.

When the crash input resides on magnetic tape, the binary output file is filled with zeroes
if the EOF is read before nKb words are transferred.

Default: n = 124,
/KMR (Assign Kernel Mapping Register Values)
File: Crash-input

Effect: On mapped systems, when CDA reads incorrect Page Address Register (PAR) values
from the crash stack, it aborts the analysis and prints an error message on the terminal. If
this happens, you can use the /KMR switch to retry the analysis. When you specify /KMR,
CDA uses standard mapping values to convert kernel virtual addresses to physical memory
addresses.

Default: CDA uses existing Page Address Registers.

/-SP (Do Not Spool)
File: List file
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Effect: CDA does not spool the analysis output listing to the system line printer queue.
Instead, it creates an output list file on the device indicated in the output file specification. If
you do not specify a device in the output file specification when you use the /-SP qualifier,
CDA creates the output list file on SYO:.

Default: /SP

/STB (File Specified Contains the Executive Symbol Table)
File: Symbol file (RSX1 1M.STB)

Effect: The /STB switch identifies a file containing the Executive symbol table. This file
must correspond to the failed system. CDA opens the symbol file and extracts the necessary
symbol values. If it fails to find any required symbol values, CDA aborts the analysis and
returns an error message.

Default: [current UICIRSX11M.STB

2.1.2 CDA Command Line Examples

The following examples illustrate CDA command lines. Assume that the user in these examples
is logged in under UIC [301,356], that the crash dump device is DR5:, and that CDA is running
as an installed task. Also, note how CDA uses default file types.

Example 1

>CDA ‘
CDA>DUMP , DUMP=RSX11M.STB/STB,DR6:

This command line creates:
e A list file, DUMP.LST, in directory [301,356], which is printed automatically
e A binary file, DUMP.CDA, in directory [301,356]

CDA reads the binary crash dump input from the crash dump device (DR5:), makes a binary
copy of the crash dump input named DUMP.CDA, analyzes the crash dump input according to
the ‘information in the Executive symbol table file named RSX11M.STB in directory [301,356],
and writes a formatted output listing to a file named DUMP.LST. CDA then spools DUMP.LST
to the system line printer queue.

Example 2

>CDA
CDA>,DUMP=[1,64]/STB,DR6:

This command line creates a binary file named DUMP.CDA in directory [301,356].

CDA reads the binary crash dump input from DR5: and anaiyzes it according to the information
in the Executive symbol table file, which is named RSX11M.STB in directory [1,54].
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Example 3

 >CDA LP:=[1,54]/STB,DUMP
>

This command line creates an output listing on device LP:.

CDA reads the binary input from a previously created binary file named DUMP.CDA and
analyzes it in accordance with the information contained in the Executive symbol table file
named RSX11M.STB in directory [1,54]. The CDA output listings are then printed on LP:.

This command line is also an example of a CDA command that is issued from the CLI prompt.
Thus, the CLI prompt returns after the command is issued..

Example 4
>CDA TI:=DUMP [RET]
>

This command line creates an output listing that is displayed on the terminal from which the
command was issued.

CDA reads the binary input from a previously created binary file named DUMP.CDA and
analyzes it according to the information in the default symbol table file, (the file named
RSX1IM.STB in the directory that currently corresponds to UIC [301,356]). The CDA output
listings are then displayed on TL

2.2 The DCL Command ANALYZE/CRASH_DUMP

If your terminal supports the DIGITAL Command Language (DCL) command line interpreter,
you can run the CDA utility by using the DCL command ANALYZE/CRASH_DUMP as an
alternative to the CDA command line. This section describes the ANALYZE/CRASH_DUMP
command line format and qualifiers. The section concludes with some examples of ANALYZE
/CRASH_DUMP command lines.

The ANALYZE/CRASH_DUMP command line has the following format:
ANALYZE/CRASH_DUMP[/qualifiers] crash-input[/qualifiers]

You use the ANALYZE/CRASH_DUMP command to specify CDA input and output. The
command qualifiers that you place immediately after the command name specify the CDA
output files and, optionally, the symbol table file that CDA uses to process the crash dump
input. The crash-input specification is mandatory because it directs CDA to the source of the
binary crash dump input.

Output Specifications:

You must specify at least one of the following command qualifiers as an output specification in
the command line:

e /LIST: Specifies the output list file
/BINARY: Specifies a binary copy of the crash-input file
* /SYMBOLS: Specifies the symbol definition file
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You can specify /LIST: only, /BINARY: only, or /LIST: and /BINARY: together. Optionally,
you can specify /SYMBOLS: with any combination of the /LIST: and /BINARY: qualifiers.
However, if you do specify /SYMBOLS, you must include at least one of the other command
qualifiers (the symbol definition file is not an output file; rather, it is used by CDA to generate
an output file). Section 2.2.1.1. provides complete descriptions of the functions of each of the
command qualifiers.

If you omit the crash-input specification from the command line, CDA prompts you for it, as
shown in the following example:

$ ANALYZE/CRASH_DUMP/LIST:LP:
Crash input? DR5:

If you enter the command name only, CDA prompts you for input and output, as shown in the
following example:

$ ANALYZE/CRASH_DUMP [RET]
Crash output? /LIST:SY:[301,356]CRASH.LST: /BINARY:COPY.CDA [RET]
Crash input? DUMP.CDA [RET]

Note that, if you enter an output file in this way, you must include the /LIST: or /BINARY:
qualifiers as part of the output file specification.

Input Specification:

crash-input
Specifies the location of the binary input to the ANALYZE/CRASH_DUMP command. The
crash-input specification can be the name of the crash dump device, or it can be a binary
file that was created during a previous crash dump analysis.

When you enter an ANALYZE/CRASH_DUMP command line, you can include command
qualifiers, qualifiers for the crash-input parameter, or both. Section 2.2.1 describes qualifiers.

2.2.1 ANALYZE/CRASH_DUMP Command Qualifiers

You can control the way CDA processes the crash input and how it formats the output listings
by using command qualifiers in the command line. You can select the information that you
want in the CDA output listings by using qualifiers for the crash-input specification. Section
2.2.1.1 describes command qualifiers. Section 2.2.1.2 describes the qualifiers that you can use
when you specify the crash input.

2.2.1.1 Command Qualifiers

You can use command qualifiers with the ANALYZE/CRASH_DUMP command to control how
CDA processes the binary crash-input and how it formats the output analysis listings. You place
command qualifiers immediately after the command name in the command line. Table 2-4
summarizes the command qualifiers and gives brief descriptions of their effects. Expanded
descriptions of each qualifier follow the table.
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Table 2-4: Summary of ANALYZE/CRASH_DUMP Command Qualifiers

Applies to

Conimand Qualiﬁef Function File
/LIST:listfile[/qualifiers} Specifies the output list file or device List file
listfile qualifiers:
/ERROR_LIMIT Spec.ifies an error limit at which CDA analysis List file
terminates
/PAGE_COUNT:n Specifies the number of output pages List file
/PAGE_LENGTH:n Specifies the number of output lines per page  List file
/[NO]JPRINTER Specifies whether the output should be printed List file
v _on the system line printer _
/BINARY:binaryfile[ /qual] fSi{)eciﬁes an optional copy of the binary input Crash-input
e

binaryfile qualifier:

/MEMORY_SIZE:n Copies nK words of memory from a crashed Crash-input
system

/SYMBOLS:symbolfile Specifies the symbol definition file Crash-input

‘Command Qualifier Descriptions:

/LIST:listfile[ /qualifiers]
/ERROR_LIMIT[:n}
/PAGE_COUNT:n
/PAGE_LENGTH:n
/INO]JPRINTER

File: List file

Effect: Specifies the optional formatted CDA output list file. This list file consists of the
analysis report listings that are described in Chapter 3. You can also specify a device for

_ the list file, in which case CDA displays or prints its output listings on the specified device.
You can control the list file output by using the following file qualifiers.

List File Qualifiers:

/ERROR_LIMIT[:n]

Effect: CDA maintains an error count. As it encounters inconsistencies in the system data

structures, it increments the error count. CDA terminates the crash dump analysis when it
finds the number of errors that you specify with this qualifier. If you use the /ERROR_

LIMIT qualifier without specifying a number, the crash dump analysis terminates after one

error.

Default: CDA runs the analysis until it is completed.
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/PAGE_COUNT:n

Effect: This qualifier limits the number of pages of analysis output. When CDA has
generated n pages, it terminates the analysis and prints a message on the terminal indicating
that the analysis has terminated.

Default: Analysis terminates after 300 pages.

/PAGE_LENGTH:n
Effect: This qualifier lets you specify the number of lines that you want CDA to print per
output page. After the specified number of lines are printed, CDA breaks to a new page.

Default: CDA prints 60 lines per page.

/INOJ]PRINTER

Effect: This qualifier prevents the printing of the analysis output on the system line printer.
Instead, CDA creates the output list file on the device in the list file specification. If a device
is not specified in the list file specification, CDA creates the output file on the default user
disk (SYO0:).

Default: CDA prints all output on the system line printer.

/BINARY:binaryfile[ /qualifier}
/MEMORY_SIZE:n

File: Crash-input

Effect: Specifies that an optional binary file should be created. This file is a copy of the
binary data that the crash dump routine wrote on the crash dump device. If you create the
file during an initial analysis, you can use it as input to the ANALYZE/CRASH_DUMP
command at a later time. Also, because the crash dump routine overwrites the contents of
the crash dump volume with each crash dump, this qualifier allows you to save the results
of crash dumps. You can then reuse the same volume for successive crash dumps while
maintaining a record of previous crash dumps.

Binary File Qualifier:

/MEMORY_SIZE:n
Effect: Specifies memory size for the binary copy of the crash dump input file. You specify
n, where n is the number of K words. CDA then creates a binary file 4n words long and

transfers nK words to it from the crash-input file. The value of n must be greater than
16(decimal).

Default: n=124

/SYMBOLS:symbolfile
File: Symbol definition file

Effect: Specifies the symbol definition file for the failed system, which contains the Executive
symbol table. The symbol file must correspond to the failed system. CDA opens the file
and extracts the necessary symbol values. If it fails to find any required symbol values, CDA
aborts the analysis and returns an error message. If you omit this file specification, CDA
uses the default file, which is the file named RSX11M.STB in the directory that corresponds
to the current UIC.
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2.2.1.2 Crash-input File Qualifiers

You can select the analysis listings that you want CDA to output by using qualifiers for the
crash-input file specification in the ANALYZE/CRASH_DUMP command line. Table 2-5
‘summarizes the crash-input qualifiers and gives brief descriptions of their effects. Expanded
descriptions of each qualifier follow the table.

Table 2-5: Summary of ANALYZE/CRASH_DUMP Crash-input Qualifiers

Qualifier or Argument

. Function

Applies to
File

/ACTIVE:(arg], . .. )

/ACTIVE arguments:
DEVICES
TASKS

JALL

/BLOCK:n

/CACHE[:[region]]
/CLOCK_QUEUE

/CONTROLLERS -
/DATA _STRUCTURES:(arg], . . . ])

/DATA_STRUCTURES arguments:-

COMMAND_PARSER

DEVICE
STATUS
UNIT

PARTITION

TASK

/DENSITY:n

Lists da{a on active tasks and/or
devices

Lists data about active devices

Lists contents of the Task Control
Blocks for active tasks

Lists all available crash dump
data

Specifies the block number where
crash dump begins on the crash
dump device

Lists information about cache
memory at the time of the dump

Lists the contents of the clock
queue

Lists device controller data

Specifies which data structures
are to be formatted and listed

Lists contents of CLI Parser
Blocks

List contents of the control blocks
for active devices

Lists contents of Partition Control
Blocks

Lists contents of the Task Control
Blocks for tasks in the STD

Specifies bits per inch for input
device

Crash-input

Crash-input
Crash-input

Crash-input

Crash-input

Crash-input
Crash-input

Crash-input
Crash-input

Crash-input

Crash-input

Crash-input
Crash-input

Crash-input
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Table 2-5 (Cont.):

Summary of ANALYZE/CRASH_DUMP Crash-input Qualifiers

Qualifier or Argument

Function

Applies to
File

/DEVICES
/DUMP[:(START:n,END:n,ADDRESS:n)]
/HEADERS

/KERNEL:(arg[, . .. ])

/KERNEL arguments:
DATA:(START:n,END:n)
INSTRUCTION:(START:n,END:n)

REGISTERS
/PARTITION

/POOL
/SECONDARY_POOL[:(START:n,END:n)]

/INOJSYSTEM

/TASKS:(arg[, ... )
/TASKS arguments:
DIRECTORY

ADDRESS:(NAME:name[,START:n,END:n})

DATA:(NAME:name[,START:n,END:n))
INSTRUCTION:(NAME:[,START:n,END:n])

Lists contents of all Device Control
Blocks

Lists contents of physical ad-
dresses

Lists contents of resident task
headers

Lists kernel contents

Lists contents of kernel data space

Lists contents of kernel instruc-
tion space

Forces assignment of values for
the kernel address registers

Lists contents of Partition Control
Blocks

Lists pool contents

Lists contents of secondary pool
from START to END

Suppresses listing of system in-
formation

Lists task data

Lists contents of the Task Control
Blocks for tasks in the STD

Lists contents of task addresses
from START to END

Lists contents of task data space

Lists contents of task instruction
space

Crash-input
Crash-input
Crash-input

Crash-input

Crash-input
Crash-input

Crash-input
Crash-input

Crash-input
Crash-input

Crash-input

Crash-input

Crash-input
Crash-input

Crash-input
Crash-input

- File Qualifier Descriptions:

/ACTIVE:(argl, ... 1)
DEVICES
TASKS

File: Crash-input
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Effect: Lists data on active tasks and devices.

/ACTIVE arguments:

DEVICES
Effect: Lists data on the devices active in the system at the time of the crash. If you want

CDA to list data on all of the devices known to the system at the time of the crash, use the
/DEVICES qualifier.

TASKS

Effect: Lists the contents of the Task Control Blocks of active tasks. If you want CDA to
list the contents of the Task Control Blocks of all installed tasks, both active and dormant,
use the /TASKS:(DIRECTORY) qualifier. '

/ALL
File: Crash-input

Effect: Analyzes all information available in the crash dump file (except the information
associated with memory and task dumps). CDA lists the output in the following order:

System information

Active tasks information

Task headers information
Partition information

Common Block Directory entries
Device information

Clock queue contents

Device controller information

¥ ® N TN

Pool contents
10. Cache region listing
/BLOCK:n
File: Crash-input
Effect: Identifies the starting block number of the crash dump file on the crash input device.
The value of n must be less than 655351.
/CACHE[:[reglon]]
File: Crash-input

Effect: Lists information about cache memory at the time of the dump. The region is the
name of the cache region as specified in the SET CACHE command or in the MOUNT
command with the CACHE qualifier.

/CLOCK_QUEUE
File: Crash-input
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Effect: Lists the contents of the system clock queue.

/CONTROLLERS
File: Crash-input

Effect: Lists the contents of the controller table and Controller Request Block (KRB) for each
device controller in the system.

/DATA_STRUCTURES:(arg[, ... D)
COMMANDPARSER
DEVICE
PARTITION
STATUS
TASK
UNIT

File: Crash-input

Effect: Selects which system data structures CDA will format and list.

/DATA_STRUCTURES arguments:

COMMAND_PARSER
Effect: Lists the contents of the Command Line Interpreter (CLI) Parser Blocks.

PARTITION
Effect: Lists the contents of the Partition Control Blocks.

TASK
Effect: Lists the contents of the Task Control Block for every task in the System Task
Directory (all installed tasks) at the time of the system crash.

DEVICE
Effect: Lists the contents of the Device Control Blocks for active devices.

STATUS
Effect: Lists the contents of the Status Control Blocks for active devices.

UNIT
Effect: Lists the contents of the Unit Control Blocks for active devices.

/DENSITY:n
File: Crash-input

Effect: Causes a crash input tape to be read at the density specified, 800 or 1600 bpi. The
default is 800 bpi.

/DEVICES
File: Crash-input

Effect: Lists the contents of the control blocks for all devices in the system. To list only
active devices, use the /ACTIVE:(DEVICES) qualifier.
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/DUMP[:(START:a,END:b[,ADDRESS:c1)]
File: Crash-input

Effect: Lists the contents of physical addresses a through b, inclusive, and labels them with
their physical addresses. If you include address c, the /DUMP qualifier dumps the contents
of physical addresses a through b but labels them with dummy virtual addresses, starting
atc. -

/HEADERS
File: Crash-input

Effect: Lists the contents of the task headers for each task resident in memory.

/KERNEL:(arg[, ... ])
DATA:(START:n,END:n)
INSTRUCTION:(START:n,END:n)
REGISTERS

File: Crash-input
Effect: Lists kernel data.

/KERNEL arguments:

DATA:(START:n,END:n)
Effect: Lists the contents of kernel data space from virtual addresses START:n to END:n.

INSTRUCTION:(START:n,END:n)
Effect: Lists the contents of kernel instruction space from virtual address START:n to END:n.

REGISTERS
Effect: Forces the assignment of the kernel address register values for the crashed system.

/PARTITION
File: Crash-input
Effect: Lists the contents of the Partition Control Blocks.
/POOL
File: Crash-input
Effect: Lists the contents of system pool in octal, Radix-50, and ASCIL.
/SECONDARY_POOL:(START:n,END:n)]
File: Crash-input
Effect: Lists the contents of system secondary pool between the addresses specified by
START and END.
/[NOISYSTEM
File: Crash-input

Effect: The /NOSYSTEM qualifier suppresses the system information listing. The default
action of CDA is /SYSTEM; that is, it lists the system information.
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JTASKS:(arg[, ... D
DIRECTORY
ADDRESS:(NAME:name,START:n,END:n)
DATA:(NAME:name[,START:n,END:n])
INSTRUCTION:(NAME:namef[,START:n,END:n])

File: Crash-input
Effect: Lists task data.

DIRECTORY
Effect: Lists the contents of the Task Control Block for every task in the System Task
Directory (all installed tasks) at the time of the system failure.

ADDRESS:(NAME:name,START:n,END:n)

Effect: Lists the contents of the task specified by NAME between the virtual addresses
specified by START and END. Includes the contents of task data space if a task includes
data space.

DATA:(NAME:name([,START:n,END:n])
Effect: Lists the contents of task data space for the task specified by NAME.

INSTRUCTION:(NAME:name[,START:n,END:n])
Effect: Lists the contents of task instruction space for the task specified by NAME.

2.2.2 ANALYZE/CRASH_DUMP Command Examples

The following examples illustrate the ANALYZE/CRASH_DUMP command. Assume that the
user in these examples is logged in under UIC [301,356] and that the crash dump device is
DRS5:. In this way, you can note how CDA uses default file types. Also, assume that CDA is
running as an installed task.

Example 1
¢ ANALYZE/CRASH_DUMP/LIST:CRASH/BINARY:COPY/MEMORYSIZE: 250 DRS:

This command creates:
e An output list file named CRASH.LST in the current directory for UIC [301,356].

* A binary copy of 250kb words of the crash dump from DRS5: (the crash dump device). The
copy is named COPY.CDA and is placed in the current directory for UIC [301,56].

CDA reads the binary crash dump input from the crash dump device and analyzes it according to
the default symbol definition file. Since a symbol definition file is not specified in the command
line, CDA uses the file named RSX11M.STB in the current UIC as the symbol definition file.
CDA then generates a list file named CRASH.LST and spools it to the default system line
printer queue. CDA also copies the specified amount of memory from the crash dump device
to a binary file named COPY.CDA.
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Example 2
$ ANALYZE/CRASH_DUMP/LIST:LP5:/PAGE_COUNT:5 DR5:/BL:100 [RET] .
This command creates a list file that is printed on LP5.

CDA reads the crash input from DR5:, beginning at block 100, and analyzes it according to the
default symbol definition file. CDA then prints the first five pages of its output listing on LP5.

Example 3
$ ANALYZE/CRASH_DUMP/LIST:TI:/SYMBOLS:[1,54] COPY.CDA [RET]

This command creates a list file that is displayed on TI (the terminal at which the command
was issued).

CDA reads the previously generated binary file named COPY.CDA, analyzes it according to the
file named RSX11M.STB in directory [1,54], and displays its output listings on TIL
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Chapter 3

Analysis Listings

The CDA output listings in this chapter illustrate CDA operation. Each item of each listing is
keyed to the brief explanatory text that precedes it.

Dumps shown in offset mode use relative addresses, rather than physical or virtual addresses,
of the data. They are offset from the beginning of the displayed data.

Note

Those listings that extend across several pages in an actual dump of a crashed
system are truncated here and reflect only a typical printout.

3.1 System Information

The first seven pieces of a CDA output listing normally contain the system information described
in Sections 3.1.1 through 3.1.7. This system information consists of the following:

Volatile registers

Kernel stack

Low Core Memory Dump

System common

System common alphabetized dump
Pool statistics

Assign table

If Group Global Event Flag Blocks are in memory when the system fails, the listing described in
Section 3.1.8 appears. If error log packets are in memory at the time of the failure, the listing
described in Section 3.1.9 appears. ‘
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3.1.1 Voiatile Registers

Example 3-1 is a listing that reflects the state of the hardware registers at the time of the crash.
Refer to the appropriate PDP-11 processor handbook for detailed information on these registers.
Each item in the following list describes a correspondingly numbered item in Example 3-1.

Contents of Processor Status Word (PSW) and kernel and user stack pointers after crash

Contents of CPU error register that identifies the source of the abort or trap that used the
vector at location 0. This field is suppressed if the processor does not have a UNIBUS map.

Contents of memory system error register. This field is suppressed if the processor does not
have a UNIBUS map.

Contents of cache control register. This field is suppressed if the processor does not have a
UNIBUS map. :

Program counter and PSW (that the system pushed onto the kernel stack) just prior to
system crash. (These values are valid only if the system trapped.)

Contents of general registers.

Contents of memory management registers.

Contents of Page Address and Page Description Registers. (See Section 4.1.1 for information
on how to interpret this information.)

Contents of UNIBUS map registers. (This field is suppressed if the processor does not have
a UNIBUS map.) :
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Example 3-1:

RSX-11M-PLUS CRASH DUMP ANALYZER

VOLATILE

REGISTERS

AFTER CRASH: PS=00034é>

R0=022254

SP (K)=001006

CPU ERR = 000000
BEFORE CRASH: PC=131530

R1=022200 R2=000000

MMR0O=000037  MMR1=000000

I §
-PDR
017406
077406
077406
077406
077406
077406
077406
077406

I S
PDR
000402
000000
000000
000000
000000
000000
077402
077402

I s
PDR
077406
077406
077406
077406
077406
077406
077406
077406

USE

PACE
PAR
000000
000742
. 001142
001342
001542
010667
011067
177600 -

SUPERVI

PACE

PAR
003117
000000
000000
000000
000000
000000
006160
006360

KERNE

PACE

PAR
000000
000200
000400
000600
001000
010667
011067
177600

Volatile Registers

V4.0

MEM SYS ERR = 000000

PS=030000 @

MMR2=012502

R

D S
PDR
017506
0774086
077406
077406
077406
077606
077406
077406

SOR

D 8§
PDR
017406
077406
077406
077406
077406
077406
057406
000002

L

D S8
PDR
177506
077506
077406
077406
077506
077406

077406

077506

SP(8)=000422
©

16:26

PAGE 1

SP(U)=120416 @
(4]

CACHE CTL REG = 000001

R3=000000 R5=120553 @
MMR3=000067 @
UNIBUS MAP
PACE 1 70200000
PAR 2 70210341
000000 3 70210341
000742 4 70210341
001142 5 70210341
001342 8 70210341
001542 7 70210341
- 010667 8 70210341
011067 9 70210341
177600 10 70210341
11 70210341
12 70210341
13 70210341
14 70210341
PACE 16 70210341 ©
PAR 16 70210341
000000 17 70210341
000742 18 70210341
001142 19 70210341
001342 20 70210341
001542 21 70210341
010114 22 70210341
010314 23 70210341
000000 24 70210341
25 70210341
26 70210341
27 70210341
28 70210341
PACE 20 70210341
PAR 30 70210341
000000 31 70210341
000742
001142
001342 .
001542
010667
011067
177600
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3.1.2 Kernel Stack

Example 3-2 shows the contents of the kernel stack area beginning at V$$CTR and ending at
$STACK. The kernel stack pointer points to a location within this area. See Section 4.1.2 for
information on interpreting the contents of the kernel stack.

Example 3-2: Kernel Stack

RSX-11M~PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86  16:26 PAGE 2
KERNEL STACK ‘

KERNEL STACK:

000500 047503 051120 020066 041450 020051 044504 044507 040524
000520 020114 034461 031470 000000 000000 000000 000000 000000
000540 000000 000000 000000 000000 000000 000000 000000 000000
000660 000000 000000 000000 000000 000000 000000 000000 000000
000600 000000 000000 000000 057304 013444 000000 031730 126506
000620 030000 126454 000000 127006 013765 000076 126732 064340
000640 003233 003233 120544 132056 000002 133542 000001 132470
000660 120640 000000 132545 132545 134174 000003 126622 000000
000700 132545 000001 000012 000001 000001 003233 0137656 013764
000720 125644 020540 067130 000100 120752 003764 003440 022254
000740 027060 026022 003764 032424 000001 000002 025230 000000
000760 010664 124270 000010 000000 046662 032324 064650 124272
001000 120553 131530 030000 013130 022254 022200 000000 000000
001020 022254 120553 131632 170000

3.1.3 Low Core Memory Dump

The listing shown in Example 3-3 contains a dump of low core memory, alphabetized by label.
Appendix B lists labels found in low core memory and their meanings. .
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Example 3-3: Low Core Memory

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86 15:26 PAGE 3
LOWCORE ALPHABETIZED DUMP
$BCERR 000104 123024 $FLTCB 000000 $SAVSP 001020
$BCFAC 000301 000000 SFMAPP 000000 $SCMOF 000742
$BCPC 131530 124270 $HEADR 001050 000003
$CPBIT 177777 006530 $HFMSK 000016 $SGFFR 000000
$CPCRM 177777 000000 000000 $SIRWF 000
$CPUER 177766 000000 $ICAVL 004404. $STAT 000000
$CPURM 177777 000135 000000 000000
$CRDEV 000104 000000 $IDLCT 000 000000
$CRPAR 077646 000000 $IDLFL 000 000000
$CRSBF 010341 000000 $IDLPT 007760 $STKDP 000000

010341 $DXDEP 177777 007760 $STRTM 000015

010341 $DXDK5 177777 $MPCTL 000001 125460

010341 $DXDRL 177777 $MSTAT 000000 $SUPFL 000
$CRUNT 060 $ERLFK 021356 000000 $TKTCB 032300
$CRUPC 131530 $ERTRK 050044 $PARLV 177777 $UMRHD 000000
$CRUST 030000 . 000000 - $POWSP 000000 170200
$CURPR 021346 \\ 120030 $PROC2 377 000034
$CXDBL 000 ,‘000000 $PROCN 377 $UMRWT 000000
$DICSV 001051 \ 00000 $ROEND 000742 001102

000037 $FLFRK §21362 $RQSCH 021344

000007 $FLSTS 000000 $SAHDB 010664

000037 000000 $SAHPT 140000

3.1.4 System Common \

The listing in Example 3-4 provides a selective interpretation of some of the items in system
common. Each item in the following describes the corresponding numbered item in Example 3-4.
(Refer to the RSX-1IM-PLUS and Micro/RSX Guide to Writing an 1/0 Driver for further
information.) '

@ Time and date of crash, as set in the system.

©® The task that was running at the time of the crash. (If no task was running, this field
contains the null task. This condition could develop if all the active tasks are blocked at
the time of the crash. For information on determining which task or driver was mapped at
the time of the crash, see Section 4.1.1.)

® The address of the Task Control Block (TCB) of the current task.
© The contents of the 4-byte system ID indicating system base level.
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The first address available for partitions (the last address of the Executive plus 1).
The system size in 32-word blocks and in total words.

System UIC.

Stack depth count.

Contents of the global event flag words.

Name of the system for which dump is generated.

Network UIC.

Device from which the system was booted.

Logical block number (LBN) of the beginning of the system image.

Size of system image file in blocks.

The octal value of the system feature masks and the meaning of each set bit.

® 66 660 66 0090006

Octal dump of system common in offset mode in numerical order by address.
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Example 3-4:

System Common

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86 15:26 PAGE 4

SYSTEM. COMMON

CRASH OCCQURRED AT 14:22:21 25-eSEP‘86 o

CURRENT TASK =
4]

$SYSID = 27
2]

BRKTO TCB ADDRESS = 032300
(6] o

$EXSIZ = 120000 $SE§IZ 32768./1024K $SYUIC = [2,54]

$STKDPq; 000000 $COMEF : <3&;48> 000000 <49-64> 100000

SYSTEM NAME
®

LOAD DEVICE

RLO2ID ~  $NTUIC = [001,054]
® ®

DLO LBN = 00023367 FILE SIZE = 1024.

SYSTEM FEATURE MASK (FIRST WORD) = 013377

BIT SET

MEANING
22-BIT EXTENDED MEMORY SUPPORT
MULTI-USER PROTECTION SUPPORT
20K EXEC SUPPORTED
LOADABLE DRIVER SUPPORT
PLAS SUPPORT
DYNAMIC CHECKPOINT SPACE ALLOCATION
PREALLOCATION OF I/0 PACKETS
EXTEND TASK DIRECTIVE SUPPORTED
PARENT/OFFSPRING TASKING SUPPORTED
FULL DUPLEX TERMINAL DRIVER
DYNAMIC MEMORY ALLOCATION SUPPORTED

(Continued on next page)
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Example 3-4 (Cont.): System Common
SYSTEM FEATURE MASK (SECOND WORD) = 167763

BIT SET MEANING ®
DAS KERNEL DATA SPACE SUPPORT
LIB SUPERVISOR MODE LIBRARY SUPPORT
ACN ACCOUNTING SUPPORTED
SDW SHADOW RECORDING SUPPORTED
POL SECONDARY POOL SUPPORTED
WND SECONDARY POOL FILE WINDOWS SYSTEM
DPR DIRECTIVE PARTITION SYSTEM
IRR INSTALL, REQUEST, AND REMOVE TASK SUPPORT
GGF GROUP GLOBAL EVENT FLAG SUPPORT
RAS RECEIVE/SEND DATA PACKET SUPPORT
RBN ROUND ROBIN SCHEDULING SUPPORTED
SWP EXECUTIVE LEVEL DISK SWAPPING SUPPORTED
STP EVENT FLAG MASK IS IN THE TCB
SYSTEM FEATURE MASK (THIRD WORD) = 067364
BIT SET MEANING
EIS SYSTEM REQUIRES THE EXTENDED INSTRUCTION SET
uDs USER DATA SPACE (M-PLUS ONLY)
PRO PROTO TCBS OUT OF POOL (M-PLUS ONLY)
XHR EXTERNAL HEADER SUPPORT (M-PLUS ONLY)
RSX-11M-PLUS CRASH DUMP ANALYZER V4.0  25-SEP-86 15:26 PAGE 6
SYSTEM COMMON DUMP
(1 6)
ADDR LABEL VALUE ADDR LABEL VALUE ADDR LABEL VALUE
020460 113226 020620 $FMSK4 063774 020760 $DCCEL 001266
113226 000000 $DCCEB 000000
$ACCLK 000015 $PRMOD 000065 000000
$ABTIM 125460 $CLKHD 022430 $DCNEL 000000
$ACTHD 117500 $COPT 022026 $DCNEB 000000
000000 $PARHD 117734 006731
$COMEF 000000 $LDRPT 117500 $IPUCB 000000
100000 $TSKHD 117500 $SCDEV 000000
020500 $HRCPT 111454 020640 $CBDHD 117624 021000 $SCCTB 027476
$DEVHD 021534 $GGEF 023264 $SCOFL 000400
$TKNPT 116514 $GFTCB 020650 $DRAPR 002542
$SHFPT 116310 $GEFPT 020650 $DRAP2 002731
$CKCNT 177546 000204 $DRAP3 003117
$CKCSR 177546 $LDPCB 000000 $DRAP4 003233
$CKLDC 000000 $VECTR 000474 003412
$SYUIC 001054 $MXEXT 177777 $DRCHE 003442

(Continued on next page)
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Example 3-4 (Cont.): System Common

020520 000000 020660 $AVRHD 000000 021020 177777
$EXSIZ 120000 $PRIFR 000000 $ENVEC 021014

$PWRFL 000000 $ULDPT 000000 $CRKRB 115716

$SIGFL 000000 $GNLST 000000 $CRSFM 000000

000000 $PTCBL 001776 $CRSUN 000000

$FXRPT 000000 $PTCPT 001770 $CRCSR 000000

$LSTLK 000000 $PASTH 000000 $CRLCK 000001
000003 020674 $RNDCT 000002

020540 $CRAVL 023224 020700 $NXTLK 000000 021040. $RNDC 000006
$K6TAB 000000 $NXTBA 000000 $RNDL 113001

$VERTK 000000 $LOGTB 001742 $SWPCT 000010

$LOGHD 000000 001743 $SWPC 000036
$CFLPT 024020 $USRLG 002167 - $SWPR 000005

$MOULS 000000 001744 $DYPMN 020036

$LBUIC 001454 000000 020037

$NTUIC 000454 $CTXPT 000000 020037

020560 000000 020720 $PTTCB 112760 021060 017440
000000 $PRISZ 056750 . 017440

$HKSTS 000000 $POLST 000401 020040
026326 $PRIHL 003100 000000

026326 $PRILL 001130 $BTMSK 000001

026326 $PFRSZ 000310 000002

$BTTM2 000000 $POLBP 000063 000004

$BTTIM 001742 $POLFL 000000 000010

020600 000000 020740 $SHUMB 000000 021100 000020
057262 $SHERR 111104 000040

$INTCT 177777 $SHLIM 000012 000100

$FRKHD 000000 $SHPCT 000000 000200

020606 $SHLOS 000000 000400

$FMASK 013377 $RCTPT 112510 001000

$FMSK2 167763 $EXCRC 000000 002000
$FMSK3 067364 $DCPCB 000000 , 004000
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3.1.5 System Common Alphabetized Dump

The listing in Example 3-5 represents an alphabetical list of the locations in system common
that have a label associated with them. The octal numbers represent the contents of those
locations, not the addresses of the labels. Appendix B lists the labels and their meanings.

Example 3-5: System Common Alphabetized Dump

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0  25-SEP-86 15:26 PAGE 8
SYSTEM COMMON ALPHABETIZED DUMP

$ABTIM 125460 $CPMSK 177777 $DYPMN 035 $GGEF 023264
$ACCLK 000015 $CPTBL 021464 $EFMSK 000007 $GNLST 000000
$ACNFE 000050 $CPURM 177777 $ENTSQ 000001 $HEADR 001050
$ACPTK 000000 $CPUSC 177777 $ENVEC 021014 $HFMSK 000016
$ACTHD 117500 $CRAVL 023224 $ERFLA 000017 $HKSTS 000000
$ACTPS 000074 $CRCSR 000000 $ERHEA 000000 $HRCPT 111454
$APLIM 000140 -  $CRFLG 000001 $ERRPT 113420 $ICAVL 004404
$APRTB 172340 $CRKRB 115716 $ERRSQ 000000 $IDLCT 000
$ATTPT 023350 $CRLCK 001 $EVBSQ 002542 $IDLFL 000
$AVRHD 000000 $CRMTB 177777 $EVDIS 002542 $IDLPT 007760
$BCMSK 001 $CRSFM 000000 $EVKS6 002542 $IIMSK 177777
$BTMSK 000001 $CRSUN 000000 $EVLEN 002542 $INTCT 177777
$BTTIM 001742 $CTLST 021622 $EVLST 002542 $I0TMP 077406
$BTTM2 000000 $CTXPT 000000 $EVSEQ 002542 $IPUCB. 000000
$CBDHD 117624 $CXDBL 000 $EVTAB 002542 $K6TAB 000000
$CFLPT 024020 $DCCEB 000000 $EXCRC 000000 $KATBL 016662
$CKCNT 177546 $DCCEL 001266 $EXECL 177777 $LBUIC 054
$CKCSR 177546 $DCNEB 000000 $EXSIZ 000 $LDPCB 000000
$CKLDC 000000 $DCNEL 000000 $FLFTB 000000 $LDRPT 117500
$CKUAB 000000 $DCPCB 000000 $FMASK 013377 “$LOGHD 000000
$CKURM 177777 $DEVHD 021534 $FMEND 000065 $LOGPT 112364
$CLICQ 000000 $DICSV 001051 $FMSK2 167763 $LOGTB 001742
$CLKHD 022430 $DRAP2 002731 $FMSK3 067364 $LSTLK 000000
$CNTLN 000000 $DRAP3 003117 $FMSK4 063774 $MCRPT 117124
$COMEF 000000 $DRAP4 003233 $FRKHD 000000 $MKCS1 000000
$COPT 022026 $DRAPR 002542 $FXRPT 000000 $MKCS2 177777
$CPBIT 177777 $DRCHE 003442 $GEFPT 020650 $MKCSR 177777
$CPCRM 177777 $DVSAV 000000 $GFTCB 020650 $MOULS 000000

(Continued on next page)
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Example 3-5 (Cont.): System Common Alphabetized Dump

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-5EP-86  15:26 PAGE 9
SYSTEM COMMON ALPHABETIZED DUMP

$MPTAB 177777 $PROC2 177777 $SCRET 027476 $syuic 054
$MXEXT 177777 $PROCN 177777 $SECFR 000350 $TEMPO 000774
$NCPU 000 $PRTAB 000240 $SGFFR 000000 $TEMP1 000000
$NCTPT 000000 $PTCBL 001776 $SHERR 111104 $TEMP2 026324
$NTUIC 054 $PTCPT 001770 $SHFCT 000036 $TEMP3 000003
$NXTBA 000000 $PTTCB 112760 $SHFPT 116310 $TEMP4 031730
$NXTLK 000000 $PWRFL 000000 $SHFTM 000000 $TKNPT 116514
$PARHD 117734 $RCTPT 112510 $SHLIM 000012 $TKPS 000074
$PASTH 000000 $RNDC 000006 $SHLOS 000000 $TNAME 035203
$PFRSZ 000310 $RNDCT 000002 $SHPCT 000000 $TONYL 002126
$PFURM 177777 $RNDH 226 $SHUMB 000000 $TSKHD 117500
$PKAVL 023304 $RNDL 001 $SIGFL 000000 $TTNS 000064
$PKNUM 003 $ROEND 000742 $STALR 177777 $ULDPT 000000
$PKMAX 005 $RQSCH 021344 $STENB 177777 $UMRHD 000000
$PLPAR 117734 $RQTAB 000000 $STKDP 000000 $URMST 177777
$POLBP 000063 $SABPT 002151 $STFLG 177777 $URMTB 177777
$POLFL 000000 $SAHDB 010664 $SWPC 000036 $USRLG 002167
$POLHD 002172 $SAHPT 140000 $SWPCT 000010 $VECTR 000474
$POLST 000401 $SAVSP 001020 $SWPR 000005 $VERTK 000000
$PRIFR 000000 $SCCTB 027476 $SWR 177777 $WPLST 177777
$PRIHL 003100 $SCDEV 000000 $SYALT 000000 $WPVAL 177777
$PRILL 001130 $SCERR 001 $SYLHD 000000 $XDTFL 177777
$PRISZ 056750 $SCMOF 000742 $SYSIZ 100000 $XDTIN 177777
$PRMOD 000065 $SCOFL 000 $SYUAB 002147 $XDTPR 177777
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3.1.6 Pool Statistics

The listing in Example 3-6 contains information concerning the system pool. CDA derives
Items 2, 3, and 4 by scanning the free block pointers of the pool. The minimum block size
(that is, pool granularity) in Item 5 comes from the contents of $CRAVL-2. Each item in the
following list describes a correspondingly numbered item in Example 3-6:

® 0600

(6]

Pool size in decimal bytes

The largest fragment of pool space
Total number of free bytes in pool
Number of fragments not allocated

Smallest possible block (the minimum number of bytes that may be requested at a time;
the minimum block size is always four bytes)

Bit map in octal

Each bit in the bit map represents one 4-byte block. If the bit is set, the block is free. The
first block in the pool is bit 0 of the first octal word in the bit map. The bits are numbered as

follows:

Bit Number 15 141312 11109 876 543 210
Binary 0 011 101 111 111 000
Octal 0 3 5 7 7 0

Any bits left over in the last word of the bit map are cleared.
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Example 3-6: Pool Statistics

RSX-11M-PLUS CRASH DUMP ANALYZER

POOL STATISTICS
POOL SIZE (BYTES) = 31156.
LARGEST FREE BLOCK (BYTES) = 23736.
TOTAL FREE BYTES = 24040. ©
B NUMBER OF FRAGMENTS = 15.
MINIMUM BLOCK SIZE (BYTES) = 4. ©

(4]

V4.0

2]

25-SEP-86

165:26

PAGE 11

POOL BITMAP (CONSTRUCTED FROM LINKED POOL, BLOCK FREE IF BIT SET):

000000
000000
000000
000000
000000
000000
000000
000000
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

020004
000000
000000
000000
000000
000000
037600
000000
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

177777

177777
177777
177777
177777

000000
014002
000000
000000
000000
000000
000174
000000
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

000400
000000
000000
000000
000000
000000
004000
174000
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

177777 .

177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

000000
000001
000000
000000
000000
000000
140000
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
irrrr7
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

ATTTTT

140000
000000
000000
000000
000000
000000
001777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

000000
000000
000000
000000
000000
000000
177770
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
77TTT
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777

000001
000000
000000
000000
000000
000000
o7TTT7
177777 .
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777 (6
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
177777
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3.1.7 Assign Table

Example 3-7 is a listing of the logical device assignment table.

Example 3-7: Logical Assignment Table

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86  15:26 PAGE 13
ASSIGN TABLE

System Logicals:

WK = LB: .
Block: 1 Status: (Final)

User Logicals:

Terminal: TTO:
SYS$LOGIN = DL: [7,40]
Block: 2 Status: (Final, Privileged)

The Assign Table lists logical assignment table entries in two categories: system logicals and

user logicals. The system logicals listing shows the logical name, the equivalence name, the
logical block type, and the status of an assignment. The user logicals 11st1ng also shows the
terminal from which an assignment was made.

3.1.8 Group Global Event Flags

Example 3-8 shows a group global event flag dump. If there are no group global event flags,
this dump does not appear.

© Group number
©® Access count

® Group Global Event Flag Block dump (the last two words are the group global event flags)

Example 3-8: Group Global Event Flags

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86 15:26 PAGE 10
GROUP GLOBAL EVENT FLAGS

o 0
GROUP NUMBER =7 ACCESS COUNT =000001

GGEF DUMP: ©
000000 000000 000007 000001 000062 000000

3.1.9 Error Log Packets

The listing shown in Example 3-9 contains error logging information that resided in memory
at the time of the system failure. This page does not appear if no error log packets were in
memory at that time. This data is not written to the Error Log file on disk.

Address of error log buffer
© Error log packet entry type code
Error log packet entry type subcode
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® Time the packet was logged

© Dump of error log packet in octal, Radix-50, and ASCII

Example 3-9:

RSX-11M-PLUS CRASH DUMP ANALYZER

Error Log Packets

ERROR LOG BUFFERS

BUFFER ADDRESS = 00217700

TIME = 13-0CT-86

000000
000010
000020
000030
000040
000050
000060
000070
000100
000110
000120
000130
000140
000150
000160
000170
000200
000210
000220

002202
001006
000007
005415
000060
052504
000000
000000
000000
023000
000030
052124
000312
000002
000005
000241
057554
000000
166555

11:16
000214
033462
000003
001420
052504
000000
000000
000000
000046
000000
070511
001000
000000
000046
032764
000043
000003
000000
133333

03 O
000034
020040
000402
000065
000001
000000
000000
000001
000000
000000
100660
001000
000000
000040
000001
000000
000000
000263
165555

3.2 Optional Information

CDA gives you additional information when you use the analysis switches described in Chapter
2. Examples 3-10a through 3-23 illustrate the output that CDA provides when you use these

switches.

3.2.1 Active Tasks

The listing shown in Examples 3-10a and 3-10b contain active task information. The Receive
Queue, AST Queue, Receive-by-Reference Queue, and Offspring Control Block sections of this
example appear only if the task has them; otherwise, they are suppressed.

V4.0

11-MAY-87  11:07 PAGE 12
(2] (3]
ENTRY TYPE CODE = 000002 ENTRY TYPE SUBCODE = 000001
000075 ! .4 CT . AUl = |
007401 ! L8 H3J EEX BPA!! 27 !
005126 ! G C FR AZF!! vy
000001 140/ SX AM  A!! 5
000001 ' AHMY. A A!!O DU !
000000 IMY. 11DU 1 0O
000000 ! 1 !
001440 1 A TH! !
000000 ! 8 1ok !
000000 'FCH 1 g !
003440 ! X REA TO AEX!! Iq0 !
000007 IMS. L2 L2 G!!TT 1
120442 | EB Y1311 "y
000001 ! B 8 2 A!! & !
000000 ! EHYL A 11 t6 ]
000000 ! DA 5 1 # !
000000 I0J. ¢C 111 !
000000 ! DS 1 3 !
133333 172/ /JK 7Z/ /JK!'mk[6mk([6!

The following list describes the active task listing given in Example 3-10a, which includes
Receive Queue, AST Queue, and Receive-by-Reference Queue listings:

Task name

©@ 6 6 06000

Device that contains task image

Address of Task Control Block (TCB) for the task
Name of the partition in which the task runs
Address of Partition Control Block (PCB)

Base address for the partition in which the task runs
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Beginning logical block number (LBN) of the task on the device

Running priority

Number of outstanding QIO requests

Current UIC (either the login UIC or the UIC specified with a SET command)
Physical name of task’s pseudo device

Maximum size of task image in 32;9-word blocks

State of local event flags for task

© ® 60 06 0600

First status word (blocking bits), using the following three-letter codes:
-EXE  Task not executing
RDN  I/O rundown in progress
cIp Task blocked for checkpoint in progress
MSG  Abort message being output
CKR Task has checkpoint request (RSX-11M-PLUS only)
BLC Increment blocking count |
STP Task stopped by CLI command
® Second status word (state bits), using the following three-letter codes:
AST Asynchronous system trap (AST) in progress
SIO Task stopped for buffered 1/0
DST AST recognition disabled
AFF Task installed with affinity
-CHK  Task not checkpointable
SEF Stopped for event flag
REX Exit AST specified
HLT Task being halted
ABO Task marked for abort
STP Task stopped
SPN Task suspended
WEFR  Task in wait-for state
® Third status word (attribute bits), using the following three-letter codes:
ACP Task is an Ancillary Control Processor (ACP)
-PMD  Task not dumped on synchronous abort
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CMD  Task is executing a CLI command

REM  Remove task on exit

PRV Task is privileged

MCR  Task requested as an external MCR function
SLV Task is a slave task

CLI Task is a command line interpreter

RST Task is restricted

NSD  Task does not allow send data

CAL Task has checkpoint space in task image
ROV  Task has resident overlays

NET Network protocol level

GFL Group global event flags are locked

SWS Reserved for Software Services

MPC  Mapping change with outstanding I/O
Fourth status word, using the following three-letter codes:
MUT  Task is a multiuser task

LDD  Task load device is dismounted

PRO TCB is a prototype :

PRV Task was privileged but has cleared TB.PRV with the GIN directive
DSP Task was built for user data space

SNC Task uses common synchronization

Octal dump of TCB in offset mode

RECEIVE QUEUE (if the task has one)
Starting address of receive block
Name of task

Octal dump of receive block in offset mode

ASYNCHRONOUS SYSTEM TRAP (AST) QUEUE (if the task has one)
An item appearing in the AST queue may be one of the following:

* Unsolicited AST

* Floating point AST

® Receive data AST

* Receive-by-reference AST
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* Parity error AST
* Requested exit AST
* Power fail
¢ CLI command arrival AST
e Buffered I/O AST
* Offspring task AST
* Segmented buffered I/O completion AST
* Task force trace bit trap AST
® Delayed I/O completion AST
*  Group-global rundown AST
* 1I/0 request packet

@ Address of AST block

@ A 2-byte indicator (The high-order byte is an offset into the header of the AST control
block; the low-order byte is the length of the AST control block in bytes)

Note

If the low-order byte is negative, the block is not an AST block, but an 1/O
request packet internal to the system. If the low-order byte is 0, the block
is an unsolicited character AST.

Number of bytes allocated on task stack
Entry point of AST routine
Number of AST parameters

Octal dump of the AST block in offset mode (On RSX-11M-PLUS systems, two additional
negative offset words appear in the dump)

® ® 6 6

RECEIVE-BY-REFERENCE QUEUE (if the task has one)

Address of Receive-by-Reference Queue Block

Address of the Task Control Block (TCB) for the task that initiated the Send by Reference
Pointer to created attachment descriptor

Offset into partition as specified in window definition

Length to be mapped

The receiving task’s access rights to region being mapped

® 86 60 6 6 6

Octal dump of Receive-by-Reference Block in offset mode
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Example 3-10a: Active Tasks with Receive Queue, AST Queue, and Receive-by-
Reference Queue Listings

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0  25-SEP-86 15:26 PAGE 22
ACTIVE TASKS
0 ©
(2] (3] (4]
TCB ADDRESS =€§32154 PAR = GEN PCB ADDRESS = 2?4254
LOAD ADDRESS = 00656400 LOAD DEVICE = SYO: LBN = 00006741
(5 (9] ® ®
PRI = 50. I/0 COUNT = 0. uxgg= [7,40] TI = TTO:
MAX SIZE = 000032 EVENT FLAGS = <1-16> 000000 <17-32> 000000
T.STAT: 000000 @
T.ST2: 120001 AST -CHK WFR @
T.ST3: 074006 -PMD REM PRV MCR CMD GFL ®
T.ST4: 000002 Dsp @
TCB DUMP: ,
000000 ~ 000000 - 000062 000000 100076 000000 002170 002171 023614
000020 024430 000000 000000 022254 020470 000000 120001 074005
000040 000062 006741 023102 024254 000032 020470 023216 023516
000060 000002 000004 000001 000001 032176 000016 000014 000000
000100 030764 030754 002134 000000 032262 000000 000000 002165
000120 000001
RECEIVE QUEUE
------------- ® 20]
RECEIVE BLOCK ADDRESS = 002170  TASK NAME = TTO
000000 002171 000026 100076 000000 064124 071561 066440 071545
000020 060563 062647 064440 020163 062542 067161 020147 062563
000040 072166 073440 072151 020150 051526 040504 027044 022254
000060 003440 035203 100660
RECEIVE BLOCK ADDRESS = 002171 TASK NAME = TTO
000000 000000 000025 100076 000000 064124 071551 066440 071545
000020 060563 062547 064440 020163 062542 067161 020147 062563
000040 072166 073440 072151 020150 051526 040504 027044 022254
000060 003440 035203 100660
AST QUEUE @
®

AST BLOCK ADDRESS = 023614

A.CBL = 001000

SPECIFIED AST FROM: SFPA$, SRDA$, SRRA$, SPEA$, SREA$, OR SPFA$
(Continued on next page)

®
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Example 3-10a (Cont.): Active Tasks with Receive Queue, AST Queue, and
Receive-by-Reference Queue Listings

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86  15:26 PAGE 23
ACTIVE TASKS
2] 2 2]

A.BYT = 000016 A.AST = 000610 A.NPR = 000000

023614 024430 001000 000016 000610 000000 114600 0133556 000477 2c}
023634 000000

AST BLOCK ADDRESS = 024430 A .CBL = 001400
SPECIFIED AST FROM: SFPA$, SRDA$, SRRA$, SPEA$, SREA$, OR SPFA$
A.BYT = 000016 A.AST = 000702 A.NPR = 000000

024430 000000 001400 000016 000702 000000 ~000000 000000 002171
024450 031250
RECEIVE BY REFERENCE QUEUE

RRQ ADDRESS = 030754 SENDER TCB = 000000

TASK = TTO
9 @
REGION ID OF RggEIVER = 023510 'OFFggT IN PARTITION = 000000

LENGTH TO MAP = 000001 ACCESS RIGHTS = 000001

000000 000000 000000 100076 000000 0235610 000000 000001 000001
000020 000000 000000 000000 000000 000000 000000 000000 000000 35)
000040 000001 000000

Example 3-10b shows an Active Tasks listing with an Offspring Control Block (OCB) list. The
items found in this listing are described in the following list:

© Exit event flag number of offspring task
® Name of parent task
© Octal dump of offspring control block in offset mode
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Example 3-10b: Active Tasks with OCB Listing

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86 15:26 PAGE 20
ACTIVE TASKS
BAPO

TCB ADDRESS = 113544 PAR = GEN PCB ADDRESS = 031474

LOAD ADDRESS = 01266500 LOAD DEVICE = LBO: LBN = 00032073

PRI = 80. I/0 COUNT = O. UIC = [200,200] TI = COO:

MAX SIZE = 000473 EVENT FLAGS = <1-16> 000000 <17-32> 040000
T.STAT: 000000

T.ST2: 000020 STP

T.ST3: 052000 -PMD PRV SLV

T.ST4: 000000

TCB DUMP:

000000 000000 000120 000000 006270 135600 000000 113556 000000
000020 113562 000000 040000 022026 112634 000000 000020 052000
000040 000120 032073 023056 031474 000473 112634 024006 024006
000060 000000 000003 000000 040000 113570 000302 000003 000000
000100 000000 113644 000000 031074 031074 000001 024324 002147
000120 000000 '

0CB LIST:
(1]
EXIT EVENT FLAG (O.EFN) = 000000
- PARENT TASK NAME = QMG... ©
OCB DUMP:

000000 000000 000000 112634 121444 000000 000000 066117 131574 ©
000020 000000 000000 000000 000010 000000 123340 )

3.2.2 Task Headers
Example 3-11 is an example of a task header listing. The following list describes its contents:
Task name
Pointer to the first word in the task header
Pointer to the first word in the Task Control Block (TCB)
Contents of Processor Status Word (PSW) and Program Counter (PC)

Contents of the general registers

© 066 00 O

Initial contents of the PSW, the PC, and the stack pointer (SP)

The task header size in decimal bytes, the number of windows required to map the task,
and the number of logical unit numbers assigned to the task

© Current and default UIC
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Pointer to number of window blocks

Pointer to header guard word

Work area extension vector pointer

Priority difference for swapping

Directive Status Word

Address of File Control Services (FCS) impure area
Address of FORTRAN impure area

Address of overlay impure storage

® © 6 66 660

LOGICAL UNIT TABLE
Logical unit number (LUN)
Physical device name before redirect

Window pointer in header

® & 6 &

Low-order byte of this word indicates the number of map entries active; the high-order byte
has the following bit assignments:

WILRDV=400 read virtual address allowed if set
WLWRV=1000 write virtual block allowed
WLEXT=2000 extend allowed if set
WI.LCK=4000 set if locked against shared access
WLDLK=10000 set if deaccess lock enabled
WI.BPS=100000 bypass access interlock if set
Address of File Control Block

File number

File sequence number

File Control Block status word

Number of accesses

Number of block locks

O 66 6 6 0

WINDOW BLOCKS
The name of the partition in which the task runs
The virtual limits of the task

Address of attachment descriptor

® 6 6 &

Window size in 32-word blocks

Offset into partition
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@ Address of the first Page Description Register (PDR) used to map the window
@® Number of PDRs used

@ The contents of the last PDR used

@ Octal dump of task header in offset mode

Example 3-11: Task Headers (Truncated)

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0  25-SEP-86 15:26 PAGE 24
TASK HEADERS _
LDR ©
(2] (3]

HEADER ADDRESS = 117330 TCB ADDRESS = 117500

PS=170000 PC=120462 @ :
RO=000216 R1=012657 R2=177777 R3=032454 R4=032424 R5=032300 SP=120166 ©
INITIAL PS = 170017 INITIAL PC = 120230 INITIAL SP = 120166 ©

HEADER SIZE = 102. ~NO. OF WINDOWS = 1. NO. OFLUNS = 1. @

CURRENT UIC = [1,24] DEFAULT UIC = [1,24] ©
© 1) ®

H.WND = 117432 H.GAR%D= 117474 H.VEXTG; 000000 H.SPRI = 0.

n eU

DSW = 000001 H.FCS = 000000 H.FORT = 000000 H.OVLY = 000000

LOGICAL UNIT TABLE:
®© ® 20 D @ o ® ® O
# DEV WINDOW W.CTL W.FCB F.FNUM F.FSEQ F.STAT NAC NLCK

1 LBO: 000000

INSTRUCTION = SPACE

® d o 3] @ Sy

{

SYSPAR 120000 124277 117250 000043 000000 177612 1 021006
HEADER:

000000 120166 000146 000000 000000 000424 000424 170017 120230
000020 120166 000000 000000 000000 000000 000000 000000 000000
000040 000000 000000 117432 000001 000000 000000 000000 000000
000060 000000 000000 000000 000000 000000 117474 000001 023056 GB
000100 000000 000001 117264 120000 124277 117260 000043 000000
000120 000612 021006 170000 120462 032300 032424 032454 177777
000140 012667 000216 000000
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3.2.3 Command Line Interpreter Parser Block (CPB)

The listing shown in Example 3-12 contains the Command Line Interpreter Parser Block for
MCR. The listing corresponds to the following items:

© Task name of the CLI

© Starting address of the CPB

© C.PSTS, which is the CPB status word
© Dump of the CPB in octal

Example 3-12: CLI Parser Blocks

RSX-11M-PLUS CRASH DUMP ANALYZER V4.0 25-SEP-86 15:26 PAGE 124
CLI PARSER BLOCKS

CLI TASK NAME MCR... @
CPB ADDRESS = 021464 CLI NAME = MCR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>