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About this Manual

1 About this Manual

Thisisthe user manual for the Embedded Performance Meta
Debug Interface (MDI) library for EPI’s MAJIC and MAJC™ S debug
probes. Itisaimed at end-users who intend to use the MAJIC with any
debugger that supports the MDI specification.
Note: Except where explicitly stated to the contrary, the term MAJIC refersto al
modelsin the MAJIC series. MAJICY* and MAJIC™"= refer only to those
specific models.

Devel opers who wish to implement an M DI-compliant debugger and/or an
MDI library should refer to the MDI specification document.

Contents of this M anual

About thisManual Contents of the manual and notational conventions
Introduction Overview of the MDI
Installation Installation and configuration information

I nter oper ability Detailed information about the MDI for MAJIC implementation
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About this Manual

Notational Conventions

Bold face

Italic

[]
{}

The following conventions are used in the syntax descriptions of this
manual .

Bold identifies characters that must be entered exactly as shown.

Indicates a general category of input described in detail in the command
operand's section.

Square brackets enclose an optional operand or group of operands. The
brackets are not entered in the command.

Curly braces are used for grouping purposes. These are not entered in the

command. They either enclose alist of aternatives, one of which must be
chosen, or they enclose a group of operands that are to be taken together in
the context of alist of alternatives or a subsequent repetition.

Ellipsis (three dots in succession) indicate a preceding operand, or group of
operands if enclosed by [ ] or { } , may optionally be repeated one or
more times.

A vertical bar indicates an operand, or group of operandsif enclosed by

[ ] or { } , on either side of the bar may be entered, but not both.
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Introduction

| ntroduction

What isMDI ?

This chapter provides a brief overview of the Meta Debug
Interface API and the MDI library provided by EPI.

The Meta Debug Interface (MDI) is an Application Programming Interface
(API) that defines a standard set of data structures and functions that
abstract hardware for debugging purposes. Having a standard "meta’
interface allows debuggers and “debug agent” tools (ROM resident debug
monitors, ICEs, JTAG probes etc.) from different vendors to work together.

Theinitial MDI specification was jointly developed by EPI and LSI Logic
Corporation. EPI makes the MDI specification freely available, and
welcomes its adoption by any interested vendor. While the first
implementations targeted MIPS processors, the specification is architecture-
neutral, so it can easily be adapted to other architectures.

The MDI API isimplemented as a shared library (Windows DLL file or
Unix . so file), called an MDILib. The MDILib implements the standard
MDI API on top of the vendor-specific mechanism for communicating with
the actual debug agent which controls the target system. Assuch, the
MDILib isnormally provided by the vendor of the debug agent tool that
provides target access and control services (typically an ICE, debug
monitor, or simulator).

Similarly, the debugger typically supports MDI viaalayer of code that
implements the debugger’ s proprietary APl or communications protocol by
making calls on the functions exported by the MDILib. This“trandation
layer” may be included within the debugger executable or it may bein a
Separate module.
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Introduction

MDI Versions

MIPS Debug
I nterface

Note:

Over time, EPI may publish updated versions of the MDI specification
document. If thereisany functional changeto the API, the MDI version
will be updated. The MDI API includes a mechanism for the debugger and
library to negotiate the actual MDI API version that will be used, and it is
intended that a debugger or library should be able to support older versions
of the APl aswell as the version that was current when it was implemented.

Any debugger or library claiming MDI compliance should list the range of
MDI API versions with which it is compatible. If the supported version
range of the debugger and library overlap at all, they should work correctly
together. Asof thiswriting, the only released version of the MDI API is
1.0, and the EPI MDI library supports this version. Please check thefile
./ mdi / readme. t xt for the latest information on MDI versions
supported.

The specification document itself also has a version number (currently 1.0),
but it isthe API version that matters when checking for interoperability.

MIPS Technologies Inc. (MTI) has used version 1.0 of the Meta Debug
Interface specification document as the basis for an API called the “MIPS
Debug Interface”. To the best of our knowledge, MTI made no changes
(other than the name) in the initial version of their specification, so as of
this writing debuggers implementing at least the initial release of the “MIPS
Debug Interface” should also work with libraries supporting version 1.0 of
the Meta Debug Interface API, and vice-versa. However, future versions of
the MTI specification may include extensions that make it incompatible
with the Meta Debug Interface.
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Installation

| nstallation

Getting Started

This chapter describes how to install and configure the Meta
Debug Interface API library provided by EPI.

1. Read the MAJIC User’s Manual, and follow the steps described in
Chapters 2 and 3 to install and configure the MAJIC for your target, and
confirm proper operation. If you are using a Unix host computer, it is
recommended to install the Windows software at |east temporarily in order
to utilize the included setup wizard to assist with initial setup.

2. Consult your debugger manual for details on starting up the debugger
and connecting to an MDI library. In particular, it isimportant to learn
whether the debugger requiresthe MDI library fileto be located in a
particular directory, and whether you can configure the actua file name it
will use when loading the library.

3. Re-run the setup wizard, this time selecting either “MDI compliant
debugger” or “GDB” in the “Choose your debugger” dialog. If your
Windows debugger supportsit, you should accept the default location for
the configuration files (the . / bi n installation directory). If you are using
a Unix debugger, you should specify an empty directory since you will be
copying the generated files to your Unix host. Otherwise, specify the
directory required by your debugger.

4. For Unix hosts, copy the configuration files generated by the setup
wizard (epi ndi . cfgandstartice. cnd)tothe. / bi n EPI
installation directory. The pathname of this directory will need to be added
to your PATH environment variable. If your debugger supports specifying
the pathname of the mdi . so shared library file, configure it to load

./ bi n/ mdi . so. Otherwise, either copy ndi . so to the directory where
your debugger expectsto find it or use the appropriate Unix utility

(I dconf i g on Linux) to add it to the default shared library search list.

5. For Linux hosts, make sure you have the necessary system libraries
installed on your system. ndi . so requiresgl i bc version 2.1 or later,
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Installation

Files

which should be no problem unless your Linux distribution isvery old (e.g.
Red Hat 4.x or earlier. It alsorequires! i bt er ncap. so, whichisan
optional package (e.g. | i bt er ntap in RedHat or t er ntap in SUSE)
that may not have been installed on your system when it was set up.

The following files relating to the MDI API are provided in the directory
where your EPI software isinstalled:

./ mdi / readne. t xt

An ASCII file containing last minute updates to the MDI documentation.

A mdi /di L dl T (Windows) or . / ndi / di . so (Solaris/Linux)

Thelibrary to be loaded by your debugger. A copy of thisfileisalso
installed inthe . / bi n directory. Thisfile must be located where your
debugger can find it. Usually this means the directory where the debugger
program is located, or any directory on your PATH. Alternatively, your
debugger may allow you to specify the full path name of the MDI library
file, in which case it can be run from the EPI installation directory
(recommended). See your debugger’s documentation for more details.

./ mdi / epi mdi . cfg

A sample MDI configuration file. Thisfile must be customized for your
development environment, and it must be located where it can be found by
ndi . dl | (seesection“The MDI configuration file” on page 7). You can
use the MAJIC Setup Wizard to create the customized file or you can edit it
manually with any ASCII text editor.

./ mdi / mdi spec. pdf

The MDI Specification, which describes the API in great detail. Itis
provided for informational purposes, users do not need to read this
document to use an MDI compliant debugger and library.

./ di/di . h, ./ ndi/ ndi miops. h,./ndi/ndil oad. ¢

C source code, headers for the MDI API and sample debugger code to load
an MDI library. Thesefilesare of interest only to those actually
implementing an MDI library or an MDI compliant debugger.

./ manual s/ mdi user . pdf

The MAJIC MDI User’s Guide (this document). If you chose not to
include the manuals during installation, then thisfile can still be accessed
directly fromthe. / manual s directory on the installation CD.

./ sanples/majic/*/startice.cnd

Sample startup command files to configure the MAJIC for some common
reference platforms. A startup command file must be customized for your
environment (see section “ The startup command file” on page 11). These
files are not specific to the MDI library. They are needed regardless of
whether you are using an EPI debugger or athird-party debugger.
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Installation

The MDI configuration file

Contents

Organization

The MDI specification requires the debugger to query the MDI library for a
list of “devices’ that are available, and to give the user away to select
which device to connect to. In the case of the MDI for MAJIC, thereisalso
the possibility that there is more than one physical MAJIC probe available
to connect to. The MDI configuration file (epi ndi . cf g) providesthe
necessary device and probe identification information to the MDILib, so
that it can respond to the debugger’s query request.

When the debugger first connectsto the MDI library, the library will try to
opentheepi mdi . cf g file by looking first in the current working
directory, then in the directory containing the library (Windows version
only), then in the directories specified in your PATH environment variable.
It isusually most convenient to have asingle epi ndi . cf g filelocated in
the same directory asthelibrary.

For most users, who have only a single type of target system and asingle
MAJIC probe, the setup wizard will generate acorrect epi ndi . cf g file
automatically. Therest of this section is of interest to users who have
multiple targets and/or multiple MAJIC probes, and therefore need to edit
theepi ndi . cf g fileto include information about al of them.

The MDI configuration fileisan ASCII file containing comments (C++
style) and keyword-value pairs. Keywords are not case-sensitive. There
are two types of values, strings and numbers. Strings must be enclosed in
double quotes ("), unless they are valid identifiers (start with aphabetic or
underscore, and contain only a phanumerics and underscore). Numbers and
guoted strings conform to C/C++ language syntax.

The sample configuration file uses line breaks and indentation to improve
readability, but these are not required. Aslong asthereisat least one
whitespace character (space, tab, or line break) between all keywords and
values the file will be processed correctly.

The configuration file is organized into sections, where each section defines
d obal settings, aDevi ce,aControl | er, or the VDI Devi celi st .
Conventionally, the G obal sectionisfirst, followed by al the Devi ce
sections, followed by Cont r ol | er sectionsand finally the

MDI Devi ceLi st section. But the only requirement isthat the

MDI Devi ceLi st section follow all the Devi ce and Control | er
sections.
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Installation

d obal

Thed obal section defines values for configuration settings that are not
associated with a particular target device or connection. This sectionis
optional, but it is strongly recommended to include it and specify the
EDTPath value. The syntax is:

Defi ne d obal
EDTPat h EDTPat hStri ng
LogFil e LogPat hStri ng

ConmandFi | e CndPat hStri ng

EDTPat hSt ri ng isthe full path name of the directory into which your
EDT packagewasinstalled. It is used to locate various files needed by the
MDILib without having to add EPI specific directoriesto the PATH
environment variable.

LogPat hSt ri ng isthefull or relative path name of afile which will
have detailed MDI session log information and console output written to it.
This entry should only be used when requested by EPI Technical Support.

CndPat hSt ri ng isthefull or relative path name of a default startup
command file that will be processed automatically when a device is opened
which does not specify a more specific ConmandFi | e valueinits

MDI Devi celi st , Devi ce,or Control | er definitions.

The CommandFi | e entry isoptional in every definition section, but at
least one applicable valueis required for every DevNaneSt ri ng defined
inthe MDI Devi celi st section. If multiple values are available, the
order of precedenceisthe value specified in the DevNaneSt ri ng
definition itself, followed by the value specified in the referenced Devi ce
definition, followed by the referenced Cont r ol | er definition, followed
by the @ obal definition.

ConmandFi | e isnormally specified in the Devi ce definition, since there
are commonly different configuration commands needed for different
devices. Specifying adefault inthe G obal definitionis useful if you
have several devices sharing acommon startup command file.
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Installation

Devi ce

Note:

Each Devi ce section defines atarget device and includes the CPU type,
memory organization, and the various identification strings required by the
MDI specification. If you have more than one target type with different
CPU types or memory organizations, you must provide multiple Devi ce
sections to define them. The syntax is:

Define Device DevlDString

Fam |y Fam | yString

d ass ClassString

I SA | SAStri ng

Par t Part String

Vendor Vendor Stri ng
Vendor Fam | y Vendor Fam | yStri ng
Vendor Par t Vendor Part Stri ng

Vendor Part Rev  Vendor Part Revi si onString
Vendor Part Dat a Vendor Part Dat aStri ng

Endi an {Bigl Little}
EPI cpui d CPUSt ri ng
CommandFi | e CrdPat hStri ng

Devl DSt ri ng isan arbitrary string value used to identify the Devi ce
section when it is referenced from the MDI Devi celi st section.

CPUSt r i ng isastring value giving the EPI-specific CPU typeidentifier.
Thisisthe same value specified by the - v.command line option when
running an EPI debugger (see the MAJIC User’s Manual for more
information). The Endi an value specifies the target system’s memory
organization (big-endian or little-endian).

CndPat hSt ri ng isthefull or relative path name of a startup command
file that will be processed automatically when a device is opened which
does not specify amore specific CommandFi | e valueinits

MDI Devi ceLi st definition. If CommandFi | e is specified here, the
value overrides values specified in the @ obal and Control | er
definitions.

All of the other values are string values that are passed to the debugger to
identify the CPU type. Theintent of the MDI specification isthat each chip
vendor will document standard values for these strings for their parts. That
may or may not happen, but EPI’s MDI library makes no use of these
values. You can set these values to whatever strings your debugger is
expecting, if any. Otherwise the values are arbitrary.

Only the Endi an and EPI cpui d values are required to be present in a
Devi ce section. TheFam | y and Cl ass values are set to the MDI
specified strings by default, so they can always be omitted. The rest are set
tothe string ” Not Set " by default, and can be omitted unless your
debugger expects them to be set to a particular value (which it must
document). For example, thendi - ser ver GDB interface program needs
the | SA valueto be set correctly for MIPS targets.
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Installation

Controll er

Each Cont r ol | er section defines a particular MAJIC to connect to and
includes the communication port (serial port or Ethernet host name), baud
rate, and the startup command file to load for initialization. 1f you have
more than one MAJIC probe, or more than one startup initialization file,
you must provide multiple Cont r ol | er sectionsto definethem. The
syntax is.

Define Controller ControllerIDString
Por t Port String
Speed SpeedNunber
CommandFi | e CrdPat hStri ng

Control | erl DSt ri ng isan arbitrary string value used to identify the
Cont r ol | er section whenit isreferenced from the MDI Devi ceLi st
section. Port St ri ng isastring value giving the serial port or Ethernet
hosthame to use to connect to the MAJIC probe. Thisisthe same value
specified by the - d command line option when running an EPI debugger
(seethe MAJIC User’s Manual for moreinformation). SpeedNunber is
the EPI-specific baud rate value to use when Por t St ri ng specifiesa
seria interface. Valid values are 0 (1200 baud) through 7 (115,200 baud).

CndPat hSt ri ng isthefull or relative path name of a startup command
file that will be processed automatically when a device is opened which
does not specify amore specific CommandFi | e valueinits

MDI Devi ceLi st or Devi ce definition. If CormandFi | e is specified
here, the value overrides a value specified in the d obal definition.
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MDI Devi celLi st

The last section in the configuration fileisthe MDI Devi celLi st section.
It defines the MDI device name strings that the debugger will display to the
user, and associates each name with a specific Devi ce and Cont r ol | er
section. The syntax is:

Defi ne MDI Devi celLi st
{ DevNaneSt ri ng

Devi ce DevI DSt ri ng
Controller ControllerlIDString
ConmandFi | e CnrdPat hStri ng

} o

If you have more than one Devi ce or Control | er section, the

MDI Devi ceLi st section will contain multiple sets of DevNanmeSt ri ng
+Devi ce + Control | er entriesto list and name al the valid
combinations of Devi ce and Control | er.

DevNaneSt ri ng isastring value to be passed to the debugger to identify
aparticular “MDI Device’ that the debugger can connect to. If thereis
only one DevNaneSt ri ng entry inthe MDI Devi celLi st section, the
debugger may just automatically open the device. Otherwise, the debugger
should present you with alist of the DevNaneSt ri ng values and let you
select which one to connect to.

CndPat hSt ri ng isthefull or relative path name of a startup command
file that will be processed automatically when the device is opened. If
ConmmandFi | e is specified here, the value overrides values specified in
thed obal , Control | er, and Devi ce definitions.

The startup command file

The MAJIC has a number of configuration options that must be set
correctly for the target system. These options are set by debugger
commands, and EPI debuggers automatically look for acommand file
named st arti ce. cnd at start up. Seethe MAJIC User’s Manual for
information on this topic.

When using a third-party debugger with the EPI MDI library, the name of
the startup command file is specified in the MDI configuration file. A full
path name can be provided, or arelative path name or just the file name. If
the full path is not specified, the MDI library will try to open thefile by
looking first relative to the current working directory, then the directory
containing the library (Windows version only), then the bi n subdirectory
of the EDT installation directory if EDTPat h is specified, then the
directories specified in your PATH environment variable. The directory
containing the startup command file will also added to the list of directories
to search for other files.
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Troubleshooting

There are two troubleshooting techniques you can use if you are having
problems using an MDI-compliant third party debugger with the MAJIC.

Thefirst isto try to reproduce the problem using the MONICE debugger
provided by EPI. This eliminates the third party debugger and its possibly
non-compliant use of the MDI API from the equation. Make sure that
MONICE isloading thesame st art i ce. cnd file asthe MDILib so the
initial configuration will be the same. If you have similar symptoms when
using MONICE, then it must be aMAJIC issue (most likely a configuration
problem) rather than an MDI issue. Refer to the MAJIC User’s Manual for
help.

If the MAJIC appears to be operating properly when using MONICE, the
next question is whether the culprit isthe MDILib provided by EPI or the
debugger itself. This may not be easy to determine from the visible
symptoms, so the MDILib includes alogging facility that can record all of
the M DI operations requested by the debugger and their results. Thelog
file will provide the detailed information that EPI customer support will
need to see exactly what is going wrong with the debug session.

To enable MDI session logging, define an environment variable named
MAJ | CLOGwhose value is the pathname of the file which will contain the
log output. Itisalso possibleto set MAJI CLOGto “consol e”, inwhich
case the log output will be sent to the debugger viaits MDICBOutput()
callback function, but generally logging to afileis preferable.
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Interoperability

| nteroperability

The MDI specification includes both required and optional
services. Any debugger or library implementation claiming MDI
compliance must support all required services and document the optional
servicesit supports. This chapter provides this information and other
details about EPI’s MDILib implementation for MAJIC that may affect
interoperability with MDI-compliant debuggers.

Required Services

EPI's MDILib implements all required MDILib services. However, there
are afew cases where the MDI specification |eaves aspects of the
implementation of arequired service up to the MDILib or where EPI’s
implementation does not exactly match the specification. These casesare
detailed below.

Most services defined by the MDI specification are provided by functions
inthe MDILib that are called by the debugger. There are also afew
services that the debugger is required to provide for use by the MDILib, via
“call-back” functions. Welist the onesthat EPI’s MDILib actually uses.

M DI CacheFlush This function allows the debugger to request that the processor’ s Instruction
and/or Data caches be flushed and/or invalidated. EPI’s MDILib supports
this service by passing the request on to the MAJIC. But what the MAJIC
doeswith it can vary depending on the capabilities of the actual CPU. For
example, it may not be possible to flush the cache without also invalidating
it.

MDIRunState This function returns the current status of the target system (running, hit
breakpoint, etc.) to the debugger. The MDI specification requires the
debugger to call MDIRunState() frequently when the target is running. It
also recommends that the debugger call MDIRunState() frequently even
when the target is not running.

The MAJIC may occasionally send status or event notification messages
when the processor is not running, such as when target power isturned on
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MDIRead

M DIDoCommand

MDICBInput,
M DI CBOutput

or off. So EPI’s MDILib does depend on the debugger calling
MDIRunState() when the target is not running, to process these eventsin a
timely manner. |If the debugger does not make these calls, notifications may
be delayed until the next MDI serviceis requested or can even be lost
entirely.

Thisfunction is called by the debugger to read the contents of memory and
registers. The debugger passes an address, an object size, and a count of
the number of objectsto read. An address consists of an offset and a
“resource’. Resources are values that identify specific memory and register
address types, and are architecture-specific. MDILib support for some
resourcesisoptional. To allow the debugger to determine whether a
particular resource is supported, the MDI specification assigns special
meaning to MDIRead() calls with a count of zero. When the requested
count is zero, the MDILib is required to just check the address and return a
success or error status, based on whether the addressis valid and supported.

Currently, the MAJIC does not provide away to directly query whether an
addressisvalid for the current target. Instead, it generates an error message
when atransfer to an invalid or unsupported address is actually attempted.
So EPI's MDILib uses built-in knowledge of the CPU type to determine
whether to return a success status for MDIRead() calls with a count of zero.
Thisworks well enough for typical usage, like whether or not there are
floating point registers or cache tag registers. But there are cases, like cores
that allow optional coprocessors to be added, where the MDILib can not
know whether the target has the corresponding registers or not. In such
cases, it will return success to the zero count query, but actual reads and
writes may fail after displaying an error message.

Thisfunction is called by the debugger to cause the MDILib to execute an
ASCII command using itsinternal command interpreter. Recognizing that
no debugger APl can possibly abstract all possible features of all possible
debug tools, the MDI specification allows the MDILib to provide additional
functionality viaa command interpreter. MDIDoCommand() is unusua in
that it is an optional service, but if it is provided by the MDILib then the
debugger isrequired to useit. That is, the debugger must provide away for
usersto enter arbitrary command lines that the debugger will pass to
MDIDoCommand().

EPI's MDILib does implement an extensive command language, and
therefore relies on the debugger to support MDIDoCommand(). Nearly al
the MONICE commands described in the MAJIC User’s Manual are
available in the MAJIC MDILib aswell, with the notable exceptions being
breakpoint and execution commands.

These are required “ call-back” functions provided by the debugger.
MDICBOutput() allows the MDILib to pass strings that the debugger must
display to the user, while MDICBInput() allowsthe MDILib to get
keyboard input from the user.

EPI's MDILib relies on MDICBOutput() to display informational and
warning messages, target program output generated via the EPI-OS or
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Semi-hosting features supported by MIPS and ARM MAJIC, and output
generated by commands passed to MDIDoCommand(). It also relieson
MDICBInput() to get input for the target program, interactive commands
passed to MDIDoCommand(), and sometimes responses to error or warning
message prompts. If the debugger does not provide these required services,
itisnot MDI-compliant and it will not be able to connect to EPI’s MDILib
successfully.

Optional Services

The MDI specification defines a number of optional services that an
MDILib may support, and some required services have optional aspects.
MDILibs are required to document what they actually implement for al
optional behavior. These cases are detailed below for EPI’s MDI for
MAJIC.

M DI Open Thisfunction is called by the debugger to establish a connection to a
particular target device. It must be called before any debug services (read,
write, execute, etc.) can be performed. The debugger passes a parameter
indicating whether it wants exclusive or shared access to the device. To
enable various types of multi-processor debugging, the MDI specification
permits one or more debuggers to open multiple devices at the same time,
and even to open the same device multiple times. However, since the
capabilities of debug tools varies widely, an MDILib is not required to
support multiple simultaneous connections.

EPI’s MDILib does not support multiple simultaneous connections, so once
the debugger calls MDIOpen() to connect to a device, any further callswill
return an error until MDIClose() is called to close the original connection.
However, this does not mean that there is no way to do multiprocessor
debugging with the MDILib and MAJIC. The MAJIC itself supports
debugging multiple processors on the same JTAG chain, by alowing the
host to open a separate communications channel for each device. If your
MDI-compliant debugger does not directly support multiprocessor
debugging, thisis exactly what happens when you run multiple copies of
the debugger, each of which loads a copy of the MDILib.

If your debugger directly supports multiprocessor debugging, you should be
able to configureit to load a different MDILib for each processor. Thisis
required because you may be using different probes, and therefore different
MDILib implementations, for each processor. To support multiprocessor
debugging with a single debugger and one or more MAJICs, you need to
make a copy of the MDILib library with a different name for each
processor. Then configure your debugger to load a different copy of the
MDILib for each connection.
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Target Groups

Target accesswhile

running

MDIFind

MDICacheQuery

The MDI specification includes an abstraction for the concept of having
multiple target devices treated asagroup. |f connections are made to
multiple target devices in the same group, execution can be started and
stopped on al of them with asingle service request. Support for the Target
Group servicesis optional.

Since EPI’s MDILib does not support connecting to more than one target
device at atime, it also does not support Target Group services.

The MDI specification allows the debugger to make calls on MDI service
functions even while the target is executing code. But for most services, it
also allowsthe MDILib to return an error statusif it does not support the
particular service while the target is running.

EPI’s MDILib supports these concurrent operations only if the MAJIC
supports them, which depends on the MAJIC firmware version installed. |If
the MAJIC supports concurrent operations, it will temporarily halt the
processor long enough to perform the service if necessary, but will avoid
doing so whenever possible. For example, some processors support a
method of memory access that does not require halting the processor.

Thisfunction is called by the debugger to search for avalue or pattern. The
MDI specification requires that the MDILib support this service for patterns
up to 256 abjects long, but only for memory (as opposed to registers).

Since an object can be up to eight bytesin size, a pattern can be aslong as
2048 bytes with an optional mask of equal size.

EPI’s MDILib supports MDIFind() only for memory address ranges, not
registers. Also, MAJIC limits the total length of the search pattern to about
1400 bytes (700 bytes when masked). If thislimit is exceeded MDIFind()
returns a“not found” status. For object sizes of four and eight bytes, thisis
atechnical violation of the MDI specification since we support less than the
required pattern length of 256 objects. But thisisvery unlikely to bea
problem in practice. Most debuggers only support searching for asingle
value, so our worst-case search pattern limit of 88 masked doublewords
should be more than adequate.

This function may be called by the debugger to retrieve the attributes of the
caches present on the target device, if any. Inthe MDI specification,
support for thisfunction is optional.

EPI's MDILib uses the MAJIC cache configuration options
trgt_cache_type,trgt_icache_*,andtrgt_dcache_* to
provide the requested information. Whether these options are available
depends on the specific processor type being used. |If they are not available,
M DI CacheQuery() returns no information. Seethe MAJIC User Manual
for more details.
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M DI Reset

M DI SetBp

Trace services

MDICBPeriodic

Thisfunction is called by the debugger to reset the target device. The MDI
specification defines four types of reset operation that can be requested:
MDIFullReset (reset entire target system, processor and board),
MDIDeviceReset (reset processor, including peripheralsin SoC devices),
MDICPUReset (reset processor only), and M DI Peripheral Reset (reset
peripherals only in SoC devices). Support for multiple types of reset is
optional for both the debugger and the MDILib.

The MAJIC provides flexible support for reset operations. It supports two
types of reset requests, “reset target” and “reset processor”, and their
behavior can be configured viathei ce_r eset _out put and

i ce_reset _peri pheral configuration options. Seethe MAJIC
User's Manual for details. The MDILib mapsthe MDI reset types as
follows: If the debugger requests MDIFullReset, the MDILib performs a
target reset. MDIDeviceReset and MDICPUReset both cause the MDILib
to perform a processor reset. Since the MAJIC does not provide a
mechanism for resetting peripheral logic without also resetting the CPU,
EPI’s MDILib does nothing if an MDI Peripheral Reset is requested.

Thisfunction is called by the debugger to set hardware and software
breakpoints and triggers. The MDI specification provides afairly
ambitious abstraction for breakpoints, including permanent and temporary
software (standard) breakpoints, and hardware breakpoints on instruction
execution, dataload and/or store access, or bus transaction. Hardware
breakpoints can include an address range, data value, and a mask for the
datavalue. They can also be specified to generate atrigger signal aswell as
or instead of halting the processor.

Obvioudly, the actual ability of debug systemsto support all these types of
breakpoints can vary widely. An MDILibisonly required to support the
software breakpoint types, all hardware breakpoint support is optional.

All of the breakpoint options are supported by EPI’s MDILib in the sense
that they are passed on to the MAJIC. The MAJIC, inturn, supports all of
the hardware breakpoint and external trigger capabilities of the particular
processor. Seethe MAJIC User’'s Manual for more details.

The MDI specification provides a set of optional servicesthat can be used
by the debugger to enabl e the capturing of execution history trace data
(instructions executed and possibly data accesses), and to fetch the captured
datafor display. When used withaMAJC"* or MAJIC™"S EPI's
MDILib supportsal MDI Trace services.

Thisisan optiona “call-back” function that may be provided by the
debugger. If provided, the MDI specification requires that the MDILib call
this function at least once every 100 milliseconds while processing a long-
running MDI function, to give the debugger an opportunity to process user
interface events. The specification does not specify alimit on how
frequently MDICBPeriodic may be called.
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MDICBL ookup,
M DICBEvaluate

If itis provided, EPI’s MDILib actually calls the MDICBPeriodic function
much more frequently than the required 100 milliseconds, and will call it at
least once even during services that are completed in less than 100
milliseconds.

These are optional “call-back” functions that may be provided by the
debugger. MDICBL ookup() allowsthe MDILib to ask the debugger what
symbol or source line corresponds to an address, if any. MDICBEvalute()
allows the MDILib to ask the debugger to evaluate an expression using the
debugger’ s rules, and return avalue or address. These callbacks are
intended to be useful to MDILibs that implement a command language,
since they may not have access to symbolic information for the program
being debugged.

Currently, EPI’s MDILib does not call MDICBEvaluate(). It will use
MDICBLookup() if itisavailable.
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Command Interpreter

Note:

Note:

EPI’s MDILib for MAJIC implements the MON command language
interpreter in order to provide full accessto al the capabilities of the
MAJIC, not just the subset that is supported by the MDI API and the
debugger.

As described in the Required Services section, the debugger is required by
the M DI specification to provide away for you to enter commands and data
to, and see the output from, the MDILib’s command interpreter. When
using GDB and ndi ser ver , the GDB noni t or command (which can be
abbreviated as non) can be used to execute MON commands.

The MDILib command interpreter supports nearly all of the MONICE
command language, as documented in the MAJIC User Manual. The
exceptions are the commands associated with program loading and
execution control (load/verify load, go/step/stop/calls, and breakpoint
commands). All data display and enter commands, including trace data
display, reset commands, and configuration commands are available. As
are the command file and alias commands that allow the command
language to be extended.

If the MDILib can not find the . / bi n EPI installation directory, then the
MON Help command will not work and some register definitions may be
missing. Specifying the EDTPat h valueinthe d obal section of the
epi mdi . cf g fileisrecommended for thisreason. For Windows and
cygwin environments, the directory will be found if thendi . dI | or

ndi . so fileisbeing loaded from there. Otherwise, the EPI . / bi n
directory must be added to your PATH.

Asof version 1.0, the MDI specification does not provide a reasonable way
for an MDILib to ask the debugger to return the address associated with a
symbol name. So, unfortunately, the only symbol names that can be used in
MDILib commands are the built-in register names and any names you have
defined with previous Enter Name (en) commands.
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