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libdevinfo

This white paper describes libdevinfo  (3) which is a set of interfaces used to access
Solaris™ device configuration data from userland applications. It is intended for
readers who are familiar with Solaris device configuration as described in Writing
Device Drivers. See also the libdevinfo  (3) and libdevinfo (4) man pages.

The libdevinfo interfaces provide the following features:

= Read-only access to device configuration data in the kernel
= Guaranteed data reliability and self-consistency
= Capability to access data in the 64-bit kernel from 32-bit applications

Typical consumers of libdevinfo are device monitoring, administration, and
configuration applications. The interfaces described in this document are available in
Solaris 7.



Device Configuration Data

The Solaris device configuration data resides in the kernel and is organized as a tree
of device nodes, often referred to as the kernel device tree. Each device node
represents a physical or logical (pseudo) device. Three types of data are associated
with device nodes:

= Attributes defined for all device nodes in the system

All device nodes have a set of common attributes, such as a node name, an
instance number, and a driver binding name. Such information is required by the
Solaris DDI framework for all device nodes.

= Properties specific to each device node

Properties provide device-specific information for device configuration. They
come from a variety of sources, including device firmware, the DDI framework,
the device driver, and driver configuration files (driver.conf ).

= Minor node data for each device node

Minor nodes contain information exported by the device for creating special files
for the device. Such information includes a minor node name, a device number
(dev_t ), the type of device special file (character or block), and a string that
identifies the type of minor node. Each device node has zero or more minor nodes
associated with it.

Example: Configuration Data for a Hard Disk

This example shows some of the configuration data for a typical hard disk device
node (sd2). See Writing Device Drivers for more information on how device
configuration data is used.

= Attributes
node name: sd

instance: 2
physical path:  /sbus@1f,0/espdma@e,8400000/esp@e,8800000/sd@2,0

= Properties

N

target:
lun: 0
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= Minor nodes
« Minor node for disk partition /dev/dsk/c0t2d0s0
name: a

dev_t: 0x0080010 (32/16)
spectype: S _IFBLK (block special)

« Minor node for disk partition /dev/rdsk/c0t2d0s2
name: c,raw

dev_t: 0x0080012 (32/18)
spectype: S_IFCHR (character special)

The libdevinfo interfaces export the device configuration data, such as those
shown in the above example, from kernel to userland.

Programming Model

Taking a Snapshot

The kernel device tree is a dynamic entity. Device nodes might come and go as a
result of driver module loadingZunloading and user-initiated device
reconfiguration. To obtain a consistent view of the device tree, libdevinfo locks
the kernel device tree, takes a snapshot, and passes the snapshot data to user
applications.

Using Handles

Applications access snapshot data through a set of opague handles:

di_node_t Handle to a device node

di_prop_t Handle to a property

di_minor_t Handle to a minor node

di_prom_handle_t Handle to the PROM

di_prom_prop_t Handle to a property defined in the PROM
These handles are to be used as arguments to libdevinfo interfaces only;

applications should not manipulate them directly. Note that properties defined in the
PROMliffer from other properties in that PROMoroperties persist across reboots.
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Using libdevinfo

To use libdevinfo, follow these steps, which are described in detail in the sections
below:

1. Create a snapshot of the device tree.
2. Traverse the device tree snapshot to get device nodes of interest.
3. Access information associated with each device node.

4. Destroy the snapshot of the device tree.

Create a Snapshot of the Device Tree
A snapshot of the device tree is created by calling di_init  (3). The statement:
di_node_t root = di_init("/”, DINFOCPYALL);

creates a snapshot of the device tree, which includes all information accessible
through libdevinfo , which is not necessarily the same as what /devices  exposes.
The return value of di_init() is a handle to the root device node; using the
handle, the application can access the information in the snapshot.

Control over what information to include in the snapshot is provided by the second

argument to the function di_init() , which is a bitwise ORof the following fields:
DINFOPROP Include properties
DINFOMINOR Include minor nodes
DINFOSUBTREE Include all nodes in subtree
DINFOCPYALL Include all of the above (defined for convenience)

At minimum, applications can snapshot a single node with its attributes by
specifying a physical path as the first argument and 0 as the second argument to
di_init() . Applications can specify DINFOPROPDINFOMINORDINFOSUBTREEor
a combination ORed together in the second argument. Specifying DINFOPRORwill
include properties; DINFOMINOR minor node data; and DINFOSUBTREEdevice
nodes in the subtree rooted at the node specified by the first argument.
DINFOCPYALLis defined for convenience; it is a bitwise ORof all three flags.

The physical path is a name space private to the Solaris DDI. Given a handle to a
device node, the physical path can be obtained by calling di_devfs_path  (3). The
physical path to the root of the device tree is “/ .
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Traverse the Device Tree Snapshot

The device tree can be traversed through parent, child, and sibling linkage. Each
device node contains references to its parent, its next sibling, and its first child.
Given the root node handle returned from di_init() , applications can locate the
root node’s children by first calling di_child_node (3), and subsequently calling
di_sibling_node (3), until DI_NODE_NIL is returned. By following this procedure
recursively, applications can visit all device nodes contained in the snapshot. As an
alternative to this, traversing the entire device tree is simplified by calling
di_walk_node (3), which visits all device nodes in a snapshot and executes a caller-
supplied function for each device node. The caller can specify depth-first or breadth-
first walking order.

The device tree can also be traversed through per-driver linkage, which is an
association of all nodes bound to the same device driver. This is done by calling
di_drv_first_node (3), followed by successive calls to di_drv_next_node  (3)
until DI_NODE_NIL is returned. Note that traversing the per-driver device node list
is allowed only when the snapshot includes all device nodes. If the snapshot does
not contain all device nodes, the node selection can only be done by checking the
driver name of every device node in the tree.

Access Device Node Information

There are three types of device node information:

= Attributes
« Given a handle to a libdevinfo node, call the corresponding interfaces listed
in the di_node_name (3) man page to obtain attribute values. In addition,
di_devfs_path  (3) can be called to get the physical path to the device node.

= Properties

There are two ways to access properties:

« To enumerate all properties of a device node, call di_prop_next (3) in
succession until DI_PROP_NIL is returned; the caller now has handles to all
properties. Given a property handle, call di_prop_name (3) and related
interfaces to obtain the name and value of the property.

« To look up the value of a property with a given name, call
di_prop_lookup_ints (3) and related interfaces.

Accessing PROMproperties is similar except: the interface names start with
di_prom_prop instead of di_prop and the caller must obtain a PROMandle by
calling di_prom_init  (3). Once the access is complete, di_prom_fini ~ (3) should
be called to free the PROMiandle.

libdevinfo 5



= Minor node data

There are also two ways to access minor nodes:
« One way is to call di_minor_next (3).

« The other way is to call di_walk_minor (3), which visits all minor nodes
associated with each device node in a subtree and executes a caller supplied
function for each minor node. di_walk_minor() combines the device node
traversal with minor node traversal. Data associated with minor nodes are
accessed through di_minor_name (3) and related interfaces.

Destroy the Snapshot
A snapshot is destroyed by calling:
di_fini(root);

where root is the handle returned from di_init() . Destroying a snapshot has the
effect of freeing all memory associated with that snapshot and invalidating all
associated handles. The application must ensure that invalidated handles are not
referenced.

Header File and Compilation

Source files should include the libdevinfo.h header file:
#include <libdevinfo.h>
The application should be linked with libdevinfo using the -ldevinfo option:

cc program.c ... -ldevinfo

64-bit Implications

The 32-bit version of libdevinfo works on top of both the 64-bit and 32-bit Solaris
kernels. This means that most device administration programs do not require
conversion or recompilation to work with the 64-bit kernel. The only caveat is that
when the representation of device number (dev_t ) grows from 32-bit to 64-bit in the
64-bit kernel, the 32-bit libdevinfo will represent large device numbers (a major
number greater than 14 bits or minor number greater than 18 bits) as NODEVThe
relevant interfaces are di_prop_devt  (3), di_minor_devt (3), and property lookup
functions.

A 64-bit version of libdevinfo is also available for 64-bit applications.
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Memory Management

The libdevinfo interfaces handle memory allocation and deallocation internally.
The user must call the following interfaces in pairs to avoid memory leaks:

di_init () Allocate and free memory for a snapshot
di_fini ()

di_prom_init () Allocate and free memory for storing PROM
di_prom_fini () properties

di_devfs_path () Allocate and free memory for storing the

di_devfs_path_free 0 physical path to device nodes

Error Information

The libdevinfo interfaces indicate error conditions by setting the errno variable.
Mapping of error codes to error conditions are described in the man pages. No error
strings are passed to the caller or directed to any output. Here are the most common
error codes:

EPERM

The effective user ID lacks sufficient privilege to access device configuration data.
root or sys privilege is required. The relevant interfaces are di_init() and
di_prom_init() , both requiring root or sys privilege.

ENOMEM

The system lacks sufficient memory to fulfill the request. The relevant interfaces
are di_init() , di_prom_init() , and di_devfs_path()

ENXIO

The requested information does not exist. This error code may be set by several
interfaces.

ENOTSUP

The requested information does not exist in the snapshot. This differs from ENXIO
in that the caller is requesting information that was not included in the snapshot
to begin with. In other words, ENOTSURnNdicates a programming error.

Internationalization

The libdevinfo interfaces do not output any strings. These functions can be used
by internationalized applications with no special modifications.
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Limitations

The libdevinfo

interfaces do not permit modification of device configuration data,

and they do not provide the capability to track changes in the device configuration
data. These limitations are by design to make the interfaces user-friendly.

List of Interfaces

SUNW_1.1(evolving):
di_binding_name
di_child_node
di_devfs_path
di_devid

di_driver_ops
di_drv_next_node
di_init

di_minor_devt
di_minor_next
di_minor_spectype
di_nodeid

di_prom_fini
di_prom_prop_data
di_prom_prop_lookup_ints
di_prom_prop_name
di_prop_bytes
di_prop_ints
di_prop_lookup_ints

di_prop_name

di_prop_type

di_bus_addr
di_compatible_names
di_devfs_path_free

di_driver_name
di_drv_first_node
di_fini
di_instance
di_minor_name
di_minor_nodetype
di_node_name

di_parent_node
di_prom_init

di_prom_prop_lookup_bytes

di_prom_prop_lookup_strings

di_prom_prop_next
di_prop_devt
di_prop_lookup_bytes
di_prop_lookup_strings
di_prop_next

di_prop_strings
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di_sibling_node di_walk_minor

di_walk_node

Known Bugs in Solaris 7

di_prom_prop_lookup_*(3) causes memory corruption

Description: Calling di_prom_prop_lookup_*( 3) interfaces will result in
memory corruption in the application.

Workaround: Do not call di_prom_fini( 3) until the application is about the exit.

prom property access through libdevinfo can be made faster

Description: Accessing prom properties through libdevinfo can take several
seconds.

Workaround: Access prom properties from openprom( 7D) .

libdevinfo fails on nodes with no drive
Description: Snapshot of a single node with no drive attached will fail.

Workaround: Snapshot the whole tree and look for the node by traversing the device
tree snapshot.

libdevinfo: cannot lookup boolean properties

Description: libdevinfo provides di_prop_lookup_*() for looking up
properties but none of them work with boolean properties.

Workaround: Walk through all properties on the node using di_prop_next()
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Code Examples

The following three code examples illustrate how libdevinfo interfaces are used.
Code Examples 1 and 2 show how to walk all device nodes and

per-driver nodes. Code Example 3 produces a prtconf() style listing of all device
configuration data.
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CODE EXAMPLE 1 Print Node Names (examplel.c )

/*

* Copyright (c) 1999 Sun Microsystems, Inc.
* All Rights Reserved.

*/

/*

* Print node names of all device nodes
*/

#include <stdio.h>

#include <libdevinfo.h>

[*ARGSUSED*/

static int

prt_nodename(di_node_t node, void *arg)

{
(void) printf(“%s\n”, di_node_name(node));
return (DI_WALK_CONTINUE);

}
void
main(void)
{
di_node_t root_node;
extern void exit();
if ((root_node = di_init(“/", DINFOSUBTREE)) == DI_NODE_NIL) {
perror(“di_init() failed\n”);
exit(1);
}
/*
* Walk device tree in child-first order and print node name
*/
(void) di_walk_node(root_node, DI_WALK_CLDFIRST, NULL, prt_nodename);
di_fini(root_node);
}

libdevinfo
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CODE EXAMPLE 2 Print Physical Path of Disks (example2.c )

/*

* Copyright (c) 1999 Sun Microsystems, Inc.
* All Rights Reserved.

*/

/*

* Print physical path to disk nodes bound to the sd driver
*/

#include <stdio.h>

#include <libdevinfo.h>

#defineDISK_DRIVER"sd”

static void
prt_diskinfo(di_node_t node)
{

int instance;

char *phys_path;

/*
* If the device node exports no minor nodes,
* there is no physical device.

*/

if (di_minor_next(node, DI_MINOR_NIL) == DI_MINOR_NIL) {
return;

}

instance = di_instance(node);
phys_path = di_devfs_path(node);
(void) printf(“%s%d: %s\n”, DISK_DRIVER, instance, phys_path);
di_devfs_path_free(phys_path);
}

static void
walk_disknodes(di_node_t node)
{
node = di_drv_first_node(DISK_DRIVER, node);
while (node !'= DI_NODE_NIL) {
prt_diskinfo(node);
node = di_drv_next_node(node);
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void

main(void)

{
di_node_t root_node;
extern void exit();

if ((root_node = di_init(“/", DINFOCPYALL)) == DI_NODE_NIL) {
perror(“di_init() failed”);
exit(1);

}

walk_disknodes(root_node);

di_fini(root_node);

libdevinfo 13



CODE EXAMPLE 3 Listing All Device Information (example3.c )

/*

* Copyright (c) 1999 Sun Microsystems, Inc.
* All Rights Reserved.

*/

/*
* Print all device configuration information on the system
*

#include <stdio.h>
#include <ctype.h>
#include <string.h>
#include <unistd.h>
#include <sys/mkdev.h>
#include <sys/param.h>
#include <sys/stat.h>
#include <sys/types.h>
#include <devid.h>
#include <libdevinfo.h>

/*

* local data

*/

static char *progname;

static char *usage = “%s [ -p ]\n”;

static int promprops = 0; /* switch for prom properties */

/*

* function declarations
*/

extern void exit();

static void setprogname(char *name);

static void dump_devinfo();

static int dump_node(di_node_t node, void *arg);

static void dump_prop_list(di_node_t node);

static void dump_prom_prop_list(di_node_t node, di_prom_handle_t ph);
static int dump_minor_node(di_node_t node, di_minor_t minor, void *arg);
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/*

* Formatting functions

*/

static void indent(int);

static void prt_strings(int, char *);
static void prt_nodeid(di_node_t);
static void prt_devid(di_node_t);
static void prt_driver_ops(di_node_t);
static void prt_devt(dev_t);

static char *prop_type_str(di_prop_t);
static int prop_type_guess(uchar_t *, int);

void
main(int argc, char *argv[])
{ .
intc;
extern void exit();
setprogname(argv[0]);
while ((c = getopt(argc, argv, “p")) I=-1) {
switch (c) {
case ‘p:
++promprops;
break;
default:
(void) fprintf(stderr, usage, progname);
exit(1);
}
}
dump_devinfo();
} /* main */
static void
setprogname(name)
char *name;
{
char *p;
if (p = strrchr(name, /)
progname =p + 1;
else
progname = name;
}

libdevinfo
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/*

* Call most libdevinfo public interfaces and print results

*/

static void
dump_devinfo(void)

{

16

di_node_t root_node;
di_prom_handle_t ph;

/*

* Snapshot with all information

*/

if((root_node = di_init(“/", DINFOCPYALL)) == DI_NODE_NIL) {
perror(“di_init() failed”);
exit(1);

}

/*

* Create handle to PROM

*/

if(poromprops && (ph = di_prom_init()) == DI_PROM_HANDLE_NIL) {
perror(“di_prom_init() failed”);
di_fini(root_node);
exit (1);

}

/*

* Walk all nodes and report information in readable format

*/

di_walk_node(root_node, DI_WALK_CLDFIRST, ph, dump_node);

/*

* Clean up handles

*/

if (poromprops)
di_prom_{fini(ph);

di_fini(root_node);
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/*

* print out information about this node, returns appropriate code.

* arg is used to pass the handle to PROM

*/

static int
dump_node(di_node_t node, void *arg)

{

inti;
char *name;

di_prom_handle_t ph = (di_prom_handle_t)arg;

/*

* print physical path, no indentation
*

name = di_devfs_path(node);

(void) printf(“%s\n”, name);
di_devfs_path_free(name);

/*

* Print attributes with indentation

*/

indent(1);

(void) printf(“compatible names: “);

i = di_compatible_names(node, &name);
prt_strings(i, name);

indent(1);
(void) printf(“binding name: “);
prt_strings(1, di_binding_name(node));

indent(1);
(void) printf(“driver name: “);
prt_strings(1, di_driver_name(node));

prt_driver_ops(node);
prt_nodeid(node);
prt_devid(node);

/*

* Print properties

*/
dump_prop_list(node);

if (poromprops)
dump_prom_prop_list(node, ph);

libdevinfo
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/*

* Print minor node information

*/

indent(1);

(void) printf(“Minor nodes:\n");

if(di_minor_next(node, DI_MINOR_NIL) == DI_MINOR_NIL) {
indent(2);
(void) printf(“none\n”);

}else {
/*
* Print minor nodes attached to this node
*
* Note, normally di_walk_minor() visit all minor nodes
* in the subtree. A trick is used here to walk only
* those minor node exported by the current node.
*/
(void) di_walk_minor(node, NULL, O,
(void *)node, dump_minor_node);
}
return (DI_WALK_CONTINUE);
}
/*
* Print properties associated with node
*/
static void
dump_prop_list(di_node_t node)
{
int rval, i, type;
di_prop_t prop, next;
int *intp;
char *strp;

uchar_t *bytep;

indent(1);
(void) printf(“Properties:\n");

if((next = di_prop_next(node, DI_PROP_NIL)) == DI_PROP_NIL) {
indent(2);
(void) printf(“none\n”);
return;
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while (next != DI_PROP_NIL) {
prop = next;
next = di_prop_next(node, prop);

indent(2);

(void) printf(“name=%s, “, di_prop_name(prop));
prt_devt(di_prop_devt(prop));

(void) printf(“, type=%s\n", prop_type_str(prop));

indent(2);
(void) printf(*value=");

type = di_prop_type(prop);

if (type == DI_PROP_TYPE_UNKNOWN) {
rval = di_prop_bytes(prop, &bytep);
type = prop_type_guess(bytep, rval);

}

switch (type) {

case DI_PROP_TYPE_UNDEF _IT:
(void) printf(* undefined.”);
break;

case DI_PROP_TYPE_BOOLEAN:
(void) printf(“ true.”);
break;

case DI_PROP_TYPE_INT:
rval = di_prop_ints(prop, &intp);

if (rval == -1) {
perror(“di_prop_ints”);
break;

}

for (i=0; i < rval; ++i)
(void) printf(* %d”, intpl[i]);
break;
case DI_PROP_TYPE_STRING:
rval = di_prop_strings(prop, &strp);

if (rval == -1) {
perror(“di_prop_strings”);
break;

}

for (i=0;i < rval, ++i) {
(void) printf(* \"%s\"", strp);
strp += strlen(strp) + 1;

break;

libdevinfo
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case DI_PROP_TYPE_BYTE:
rval = di_prop_bytes(prop, &bytep);

if (rval == -1){
perror(“di_prop_bytes");
break;

}

(void) printf(“0x”);

for (i=0;i < rval; ++i) {
unsigned byte;
byte = (unsigned)bytepli];
(void) printf(“%2.2x", byte);

}
break;
default:
(void) fprintf(stderr,
“ Error: unknown property type\n”);
}
(void) printf(*\n");
}
}
/*

* Print PROM properties attached to node.

* PROM properties are not typed

*/

static void

dump_prom_prop_list(di_node_t node, di_prom_handle_t ph)

int rval, i, type;
di_prom_prop_t prop;
int *intp;

char *strp;

uchar_t *bytep;

indent(1);
(void) printf("PROM properties:\n");

if((prop = di_prom_prop_next(ph, node, DI_PROM_PROP_NIL))
== DI_PROM_PROP_NIL) {
indent(2);
(void) printf(“none\n”);
return;
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while (prop != DI_PROM_PROP_NIL) {

rval = di_prom_prop_data(prop, &bytep);

/*

* Try to guess a type so the value is more readable
*/

type = prop_type_guess(bytep, rval);

indent(2);
(void) printf(“%s:", di_prom_prop_name(prop));

switch (type) {
case DI_PROP_TYPE_BOOLEAN:
(void) printf(“ true.”);
break;
case DI_PROP_TYPE_INT:
/*
* lookup interfaces provide decoding (byte-order)
*
/
rval = di_prom_prop_lookup_ints(ph, node,
di_prom_prop_name(prop), &ntp);

if (rval == -1) {
perror(“di_prom_prop_lookup_ints”);
break;

}

for (i=0; i < rval; ++i)
(void) printf(“ %d", intp[i]);
break;
case DI_PROP_TYPE_STRING:
rval = di_prom_prop_lookup_strings(ph, node,
di_prom_prop_name(prop), &strp);

if (rval == -1) {
perror(“di_prom_prop_lookup_strings”);
break;

}

for (i=0;i < rval, ++i) {
(void) printf(“ \"%s\"", strp);
strp += strlen(strp) + 1;

}

break;
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case DI_PROP_TYPE_BYTE:
rval = di_prom_prop_lookup_bytes(ph, node,
di_prom_prop_name(prop), &bytep);

if (rval == -1) {
perror(“di_prom_prop_lookup_bytes");
break;

}

(void) printf(*0x”);

for (i=0;i<rval, ++i) {
unsigned byte;
byte = (unsigned)bytepli];
(void) printf(“%2.2x", byte);

}
break;
default:
(void) fprintf(stderr,
“Error: unexpected type in dump_prom_prop_list\n”);
}

(void) printf(*\n”);
prop = di_prom_prop_next(ph, node, prop);

}

/*

* Print minor nodes attached to a single device node.

* Terminate walk when the device node changes

*/

static int

dump_minor_node(di_node_t node, di_minor_t minor, void *arg)

{
char *type;

if ((caddr_t)node != (caddr_t)arg)
return (DI_WALK_TERMINATE);

indent(2);
(void) printf(“name=%s, “, di_minor_name(minor));

prt_devt(di_minor_devt(minor));

type = (di_minor_spectype(minor) == S_IFCHR) ? “char” : “block”;
(void) printf(“, spectype=%s, “, type);

type = di_minor_nodetype(minor);

if (type)
(void) printf(“nodetype=%s\n", type);
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else
(void) printf(“nodetype=NULL\n");

return (DI_WALK_CONTINUE);

}
static void
prt_strings(int n, char *strs)
{
if (n==0) || (strs == NULL)) {
(void) printf(“none\n”);
return;
}
if (n==1){
(void) printf(“%s\n”, strs);
return;
}
while (n) {
(void) printf(“ \"%s\"", strs);
strs += strlen(strs) + 1;
n--;
}
(void) printf(*\n”);
}
static void
prt_nodeid(di_node_t node)
{
indent(1);
(void) printf(“nodeid: “);
switch (di_nodeid(node)) {
case DI_PROM_NODEID:
(void) printf(“*DI_PROM_NODEID\n");
break;
case DI_SID_NODEID:
(void) printf(“DI_SID_NODEID\n");
break;
case DI_PSEUDO_NODEID:
(void) printf(“DI_PSEUDO_NODEID\n");
break;
default:
(void) printf(“unknown\n”);
}
}
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static void
prt_driver_ops(di_node_t node)
{

uint_t ops = di_driver_ops(node);

indent(1);
(void) printf(“driver ops: “);

if (ops == 0) {
(void) printf(“none\n”);
return;

}

if (ops & DI_BUS_OPS) {
(void) printf(“DI_BUS_OPS *);
}
if (ops & DI_CB_OPS) {
(void) printf(“DI_CB_OPS *);
}
if (ops & DI_STREAM_OPS) {
(void) printf(“"DI_STREAM_OPS");
}
(void) printf(*\n");
}

static void
prt_devid(di_node_t node)
{
inti, len;
ddi_devid_t devid = di_devid(node);
struct impl_devid *id = (struct impl_devid *)devid;

indent(1);

(void) printf(“device id: “);

if (id == NULL) {
(void) printf(“none\n”);
return;

}

(void) printf(* magic 0x%2.2x%2.2x”",

id->did_magic_hi, id->did_magic_lo);
(void) printf(* revision 0x%2.2x%2.2x”", id->did_rev_hi, id->did_rev_lo);
(void) printf(* type 0x%2.2x%2.2x", id->did_type_hi, id->did_type_lo);
(void) printf(* len 0x%2.2x%2.2x\n", id->did_len_hi, id->did_len_lo);
indent(1);
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(void) printf(*  hint *);
for(i = 0; (i < DEVID_HINT_SIZE) && id->did_driver[i]; i++)
(void) putchar(id->did_driver]i]);

(void) printf(“ id 0x);
len = (id->did_len_hi << 8) + id->did_len_lo;
for(i = 0;i < len; i++)

(void) printf(*%2.2x”, id->did_id[i]);
(void) putchar(\n’);

}
static void
prt_devt(dev_t dev)
{
if (dev == DDI_DEV_T_NONE) {
(void) printf(“dev=NONE");
}else {
(void) printf(“dev=(%ld/%Id)”, major(dev), minor(dev));
}
}

static char *
prop_type_str(di_prop_t prop)
{

switch (di_prop_type(prop)) {
case DI_PROP_TYPE_UNDEF_IT:

return (“UNDEF");
case DI_PROP_TYPE_BOOLEAN:
return (“BOOL");
case DI_PROP_TYPE_INT:
return (“INT”);
case DI_PROP_TYPE_STRING:
return (“STRING");
case DI_PROP_TYPE_BYTE:
return (“BYTE");
default:
return (“UNKNOWN");

}
I* NOTREACHED */
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/*

* The guessing algorithm is:

* 1. If every byte is printable, then its a string property

* 2. Otherwise, if length is multiple of 4, its an interger property
* 3. Otherwise, it's a byte array.

*/

static int

prop_type_guess(uchar_t *data, int len)

inti, c, slen, guess;

if (len < 0)
return (-1);
else if (len == 0)
return (DI_PROP_TYPE_BOOLEAN);

slen = 0;
guess = DI_PROP_TYPE_STRING;

for (i=0;i<len; i++) {
¢ = (int)datali];

switch (c) {
case 0:/* null character */
if (slen == 0)
guess = DI_PROP_TYPE_BYTE;
else
slen = 0;
break;
default:

if (! isprint(c))
guess = DI_PROP_TYPE_BYTE;

else
slen++;
}
if (quess != DI_PROP_TYPE_STRING)
break;

}

if ((quess == DI_PROP_TYPE_BYTE) && (len % sizeof(int) == 0))
guess = DI_PROP_TYPE_INT;

return (guess);
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static void
indent(int n)

{
const char *indent_string = “
while (n--) {
(void) printf(“%s”, indent_string);
}
}
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