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1/*

* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License, Version 1.0 only
(the "License"). You may not use this file except in conpliance
wi th the License.

*

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensolaris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.
*
*
*
*
*
*
*
*
*

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

NRERRRERRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER END

24 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
25 * Use is subject to license terns.
/

27 |*
28 * Copyright (c) 2019, Joyent, Inc.
28 * Copyright (c) 2015, Joyent, Inc.
*
/

31 #include <sys/sysnmacros. h>
32 #include <sys/param h>

33 #include <sys/nmman. h>

34 #include <ctf_inpl.h>

35 #include <sys/debug. h>

37 /*

38 * This static string is used as the tenplate for initially populating a
39 * dynanmic container’s string table. W always store \0 in the first byte,
40 * and we use the generic string "PARENT" to mark this container’s parent
41 * if one is associated with the container using ctf_inport()

42 */

43 static const char _CTF_STRTAB_TEMPLATE[] = "\ OPARENT";

45 [*

46 * To create an enpty CTF container, we just declare a zeroed header and call
47 * ctf_bufopen() on it. |f ctf_bufopen succeeds, we nmark the new contai ner
48 * and initialize the dynamc nenbers. W set dtstrlen to 1 to reserve the
49 * first byte of the string table for a \0 byte, and we start assigning type
50 */IDs at 1 because type ID O is used as a sentinel.

51 *

52 ctf_fi I *

53 ctf_cre (|nt *errp)

54 {

55 static const ctf_header_t hdr = { { CTF_.MAA C, CTF_VERSION, 0 } };
57 const ulong_t hashlen = 128;

58 ctf_dtdef _t **hash = ctf aIIoc(hashI en * sizeof (ctf_dtdef_t *));
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59
60

62
63

ctf_sect_t cts;
ctf_file_t *fp;

if (hash == NULL)

return (ctf_set_open_errno(errp,

cts.cts_nanme

CTF_SECTI ON;

cts.cts_type = SHT_PROGBI TS

cts.cts_flags = 0
cts.cts_data
cts.cts_size = siz
cts.cts_entsize =

&har;

eof (hdr);
1

cts.cts_offset = 0;

if ((fp = ctf_bufo
ctf_free(h

}

fp->ctf_flags |=L
fp->ctf_dthashl en

pen(&cts, NULL, NULL,

CT RDVWR;
= hashl en;

er

EAGAIN) ) ;

rp)) == NULL) {
ash, hashlen * sizeof (ctf_dtdef_t *));
return (NULL);

bzero(hash, hashlen * sizeof (ctf_dtdef_t *));

fp->ctf_dthash = h
fp->ctf_dtstrien =
fp->ctf_dtnextid
fp->ctf_dtoldid =

return (fp);

ash;

si zeof (_CTF_STRTAB TEMPLATE);

__unchanged_portion_omtted_

2098 int

2099 ctf_add_| abel (ctf_file_t *fp, const char *nane,

2100 {
2101
2102

2104
2105

2107
2108

2110
2111
2112

2114
2115
2116

2118
2119

2121
2122

2124
2125
2126
2127

2129
2130
2131
2132

if (name == NULL)
return (ct

if (! (fp->ctf_flag
return (ct

fpd = fp;
if (type '=0 && ¢

return (CTF_ERR);

if (type I'=

ctf_id_t type,

f_set_errno(fp, EINVAL));

s & LCTF_RDVWR)

_| )
f_set_errno(fp, ECTF_RDONLY));

tf_l ookup_by_i d( &f pd,

0
CTF_TYPE_| SPARENT(t ype))
f_set_errno(fp, ECTF_NOPARENT));

return (ct

if (ctf_dld_|l ookup
return (ct

(fp, name) !'= NULL

ty

pe) == NULL)

/* errno is set for us */

&& (fp->ctf_flags & LCTF_CH LD) &&

)
f_set_errno(fp, ECTF_LABELEXI STS));

if ((dld = ctf_alloc(sizeof (ctf_dldef_t))) == NULL)
return (ctf_set_errno(fp, EAGAIN));

if ((dld->dld_nane
ctf_free(d
return (ct

}
ctf_dprintf("addin

= ctf_strdup(nane))

NULL) {

Id, sizeof (ctf_dldef_t));
f_set_errno(fp, EAGAIN));

g | abel %, %d\n",

dl d->dl d_type = type;

fp->ctf_dtstrlen +=
ctf_dld_insert(fp,

= strlen(name) + 1;
dl d, position);

nane,

type)

uint_t position)
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2133 fp->ctf_flags | = LCTF_DI RTY;
2135 return (0);
2136 }

____unchanged_portion_onitted_
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1/*
* This file and its contents are supplied under the terns of the
Conmmon Devel opment and Distribution License (" "), version 1.0.
You nmay only use this file in accordance with the ternms of version
1.0 of the CDDL.

A full copy of the text of the CDDL should have acconpanied this
source. A copy of the CDDL is also available via the Internet at

2

3 *
4 *
5 *
6 *
7 *
8 *
9 * http://wmvillunmps.org/license/ CDDL.
10 *

-~

12 /*
13 * Copyright 2019 Joyent, Inc.
13 * Copyright 2015 Joyent, Inc.
14 */

16 /*

17 * Main conversion entry points. This has been designed such that there can be
18 * any nunber of different conversion backends. Currently we only have one that
19 * understands DWARFv2 (and bits of DWARFv4). Each backend shoul d be placed in

20 * the ctf_converters list and each will be tried in turn.
21 */

23 #include <libctf_inpl.h>

24 #include <gel f. h>

26 ctf_convert_f ctf_converters[] = {
27 ctf_dwarf_convert
28 };

unchanged portion_omtted_

104 static ctf_file_t *

105 ctf_elfconvert(int fd, EIf *elf, const char *label, uint_t nthrs, uint_t flags,

106 int *errp, char *errbuf 5|ze_t errlen)
107 {

108 int err, i;

109 ctf file t *fp = NULL;

110 bool ean_t notsup = B_TRUE;

111 ctf_convert_source_t type;

113 if (errp == NULL)

114 errp = &err;

116 if (elf == NULL)

117 *errp = EINVAL;

118 return (NULL);

119 }

121 if (flags & ~CTF_CONVERT_F_| GNNONC) {
122 *errp = EINVAL;

123 return (NULL);

124 }

126 if (elf kind(elf) 1= ELFKELF) {
127 *errp = ECTF_FM;

128 return (NULL);

129 }

131 ctf_convert_ftypes(elf, &type);
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132 ctf_dprintf("got types: %\ n", type);

133 if (flags & CTF_CONVERT F_| GNNONG) {

134 if (type == CTFCONV_SOURCE_NONE | |
135 (type & CTFCONV_SOURCE UNKNO/\N)) {
136 *errp = ECTF_CONVNOCSRC,

137 return (NULL);

138

139 }

141 for (i = 0; i < NCONVERTS; i++) {

142 ctf_conv_status_t cs;

144 fp = NULL;

145 cs = ctf_converters[i](fd, elf, nthrs, errp,
146 errlen);

147 if (cs == CTF_CONV_SUCCESS) {

148 notsup = B_FALSE;

149 break;

150 }

151 if (cs == CTF_CONV_ERROR) {

152 fp = NULL;

153 notsup = B_FALSE;

154 break;

155 }

156 }

158 if (notsup == B_TRUE)

159 if((fIags&CTFCO\NERTFIG\lI\D\C) 1= 0 &&
160 (type & CTFCONV_SOURCE C) == 0) {
161 *errp = ECTF_CONVNOCSRC;
162 return (NULL);

163 }

164 *errp = ECTF_NOCONVBKEND;

165 return (NULL);

166 }

168 /*

169 * Succsesful conversion.

170 */

171 if (fp !'= NULL && label != NULL) {

171 if (fp !'= NULL) {

172 if (label == NULL)

173 | abel ="

172 if (ctf_add_l abel (fp, | abel, fp->ctf_typemax,
173 *errp = ctf_errno(fp);
174 ctf_close(fp);

175 return (NULL);

176 }

177 1f (ctf update(fp) == CTF_ERR) {
178 *errp = ctf errno(fp)

179 ctf_close(fp);

180 return (NULL);

181 }

182 }

184 return (fp);

185 }

__unchanged_portion_omtted_

&f p,

0)

errbuf,

== CTF_ERR) {
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1/*

* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

You can obtain a copy of the Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://wwm. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and |imtations under the License.

*

*

*

*

*

*

*

*

*

*

* When distributing Covered Code, include this CDDL HEADER i n each
* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
* fields enclosed by brackets "[]" replaced with your own identifying
* information: Portions Copyright [yyyy] [nane of copyright owner]

*
*
*
*
*
*
*
*
*
*
*

CDDL HEADER END

NRERRRERRRR R
COONOUITAWNROW©O~NOUTSWN

Copyri ght 2007 Sun Mcrosystens, Inc. Al rights reserved.
Use is subject to license terms.
/

Copyri ght 2012 Jason King. Al rights reserved.
Use is subject to license terms.
/

30 /*
31 * Copyright 2019 Joyent, Inc.
31 * Copyright 2018 Joyent, Inc.
*
/

32
34 /*
35 * CTF DWARF conversion theory.
36 *
37 * DWARF data contains a series of conpilation units. Each conpilation unit
38 * generally refers to an object file or what once was, in the case of |inked
39 * binaries and shared objects. Each conpilation unit has a series of what DWARF
40 * calls a D E (Debugging Information Entry). The set of entries that we care
41 * about have type information stored in a series of attributes. Each D E al so
42 * has a tag that identifies the kind of attributes that it has.
43 *
44 * A given DIE nay itself have children. For exanple, a DIE that represents a
45 * structure has children which represent nmenbers. Whenever we encounter a D E
46 * that has children or other values or types associated with it, we recursively
47 * process those children first so that way we can then refer to the generated
48 * CTF type id while processing its parent. This reduces the amount of unknowns
49 * and fixups that we need. It also ensures that we don’t accidentally add types
50 * that an overzeal ous conpiler mght add to the DWARF data but aren’t used by
51 * anything in the system
52 *
53 * Once we do a conversion, we store a mapping in an AVL tree that goes fromthe
54 * DWARF's die offset, which is relative to the given conpilation unit, to a
55 * ctf_id_t.

*
56 .

*

Unfortunately, some conpilers actually will emt duplicate entries for a
given type that look simlar, but aren’t quite. To that end, we go through
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and do a variant on a nerge once we're done processing a single conpilation
unit which deduplicates all of the types that are in the unit.

Finally, if we encounter an object that has multiple conpilation units, then
we' Il convert all of the conpilation units separately and then do a nerge, so
that way we can result in one single ctf_file_t that represents everything
for the object.

Conver si on Steps

Because a given object we’ve been given to convert may have nultiple
conpilation units, we break the work into two halves. The first half
processes each conpilation unit (potentially in parallel) and then the second
hal f optionally merges all of the dies in the first half. First, we'll cover
what’s involved in converting a single ctf_cu_t’'s dwarf to CTF. This covers
the work done in ctf_dwarf_convert_one().

An individual ctf_cu_t, which represents a conpilation unit, is converted to
CTF in a series of multiple passes.

Pass 1: During the first pass we walk all of the top-level dies and if we
find a function, variable, struct, union, enumor typedef, we recursively
transformall of its types. W don't recurse or process everything, because
we don’'t want to add sonme of the types that conpilers may add which are
effectively unused.

During pass 1, if we encounter any structures or unions we mark them for
fixing up later. This is necessary because we may not be able to determine
the full size of a structure at the beginning of tinme. This will happen if
the DWARF attribute DWAT byte_size is not present for a nenber. Because of
this possibility we defer adding menbers to structures or even converting
them during pass 1 and save that for pass 2. Adding all of the base
structures w thout any of their nmenmbers hel ps deal with any circul ar
dependenci es that we mi ght encounter.

Pass 2: This pass is used to do the first half of fixing up structures and
uni ons. Rather than walk the entire type space again, we actually walk the
list of structures and unions that we narked for later fixing up. Here, we
iterate over every structure and add nenbers to the underlying ctf_file_t,
but not to the structs thenmselves. One mght wonder why we don’t, and the
main reason is that libctf requires a ctf_update() be done before adding the
menbers to structures or unions.

Pass 3: This pass is used to do the second half of fixing up structures and
unions. During this part we always go through and add nenbers to structures
and unions that we added to the container in the previous pass. |In addition,
we set the structure and union’s actual size, which may have additional

paddi ng added by the conpiler, it isn't sinply the last offset. DWARF al ways
guarantees an attribute exists for this. Inportantly no ctf_id_t’s change
during pass 2.

Pass 4: The next phase is to add CTF entries for all of the symbols and
vari ables that are present in this die. During pass 1 we added entries to a
map for each variable and function. During this pass, we iterate over the
synbol table and when we encounter a synbol that we have in our lists of
transl ated infornation which matches, we then add it to the ctf_file_t.

Pass 5: Here we go and | ook for any weak synmbols and functions and see if
they match anything that we recognize. |If so, then we add type information
for themat this point based on the matching type.

Pass 6: This pass is actually a variant on a nerge. The traditional nerge
process expects there to be no duplicate types. As such, at the end of
conversion, we do a dedup on all of the types in the system The

dedupl i cation process is described in lib/libctf/common/ctf_nerge.c.
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Once pass 6 is done,
unit.

we’ ve finished processing the individual conpilation

The foll owing steps reflect the general process of doing a conversion.

1) Walk the dwarf section and determ ne the nunber of conpilation units

2) Create a ctf_cu_t for each conpilation unit

3) Add all ctf_cu_t's to a workq

4) Have the workq process each die with ctf_dwarf_convert_one. This itself
is conprised of several steps, which were already enunerated.

5) If we have nultiple cu’s, we do a ctf nerge of all the dies.
of the nmerge are discussed in lib/libctf/common/ctf_mnerge.c.

6) Free everything up and return a ctf_file_t to the user. If we only had a
single conpilation unit, then we give that to the user. O herw se, we
return the merged ctf_file_t.

The nechanics

Thr eadi ng

The process has been designed to be anenable to threading. Each conpilation
unit has its own type stream therefore the |ogical place to divide and
conquer is at the conpilation unit. Each ctf_cu_t has been built to be able
to be processed independently of the others. It has its own |ibdwarf handle,
as a given |libdwarf handle may only be used by a single thread at a tine.
This allows the various ctf_cu_t's to be processed in parallel by different
t hr eads.

Al of the ctf_cu_t’s are |oaded into a workq which allows for a number of
threads to be specified and used as a thread pool to process all of the
queued work. W set the nunber of threads to use in the workq equal to the
nunber of threads that the user has specifi ed.

After all of the conpilation units have been drained, we use the same nunber
of threads when performing a nerge of nultiple conpilation units, if they
exi st.

While all of these different parts do support and allow for nmultiple threads,
it’s inmportant that when only a single thread is specified, that 1t be the
calling thread. This allows the conversion routines to be used in a context
that doesn’t allow additional threads, such as rtld.

Common DWARF Mechani cs and Not es

At this tine, we really only support
nmostly there. There is no intent to support

DWARFv2, though support for DWARFV4 is
DWARFV 3.

General ly types for sonething are stored in the DWAT type attribute. For
exanpl e, a function’s return type will be stored in the | ocal DWAT type
attribute while the arguments wll be in child DIEs. There are al so various
times when we don’t have any DWAT type. In that case, the lack of a type
inmplies, at least for C, that its Ctype is void. Because DWARF doesn’t emt
one, we have a synthetic void type that we create and nani pul ate instead and
pass it off to consunmers on an as-needed basis. |If nothing has a void type,
It will not be enitted.

Architecture Specific Parts

The CTF tooling encodes various information about the various architectures
in the system Inportantly, the tool assunes that every architecture has a
data nodel where |ong and pointer are the same size. This is currently the
case, as the two data nodels illunps supports are |ILP32 and LP64.

In addition, we encode the mapping of various floating point sizes to various
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* types for each architecture. If a new architecture is being added, it should
* be added to the list. The general design of the ctf conversion tools is to be
* architecture independent. eg. any of the tools here should be able to convert
* any architecture’s DWARF into ctf; however, this has not been rigorously

* tested and nore inportantly, the ctf routines don't currently wite out the

* data in an endi an-aware form they only use that of the currently running

* library.
*
/

#i nclude <libctf_inpl.h>
#i ncl ude <sys/avl.h>

#i ncl ude <sys/ debug. h>
#i ncl ude <gel f.h>

#i ncl ude <lIi bdwarf. h>

#i ncl ude <dwarf. h>

#i ncl ude <libgen. h>

#i ncl ude <workq. h>

#i ncl ude <errno. h>

#def i ne DWARF_VERSI ON_TWO 2
#def i ne DWARF_VARARGS_NAME ot

/*

* Dwarf may refer recursively to other types that we’ve already processed. To
* see if we’'ve already converted them we |look themup in an AVL tree that’'s
* sorted by the DWARF id.

*/

typedef struct ctf_dwmap {

avl _node_t cdm avl ;
Dwar f _OF f cdmoff;
Dwarf_Di e cdm di e;
ctf_id_t cdm.id;

bool ean_t cdm fix;

} ctf_dwmap_t;

__unchanged_portion_onitted_

static int ctf_dwarf_offset(ctf_cu_t *, Dwarf_Die, Dwarf_Of *);
static int ctf_dwarf_convert_die(ctf_cu_t *, Dwarf_Die);
static int ctf_dwarf_convert_type(ctf_cu_t *, Dwarf_Die, ctf_id_t *, int);
static int ctf_dwarf_function_count(ctf_cu_t *, Dwarf_Die, ctf_funcinfo_t *,
bool ean_t);
static int ctf_dwarf_convert_fargs(ctf_cu_t *, Dwarf_Die, ctf_funcinfo_t *,
ctf_id_t *);
typedef int (ctf_dwarf_syntab_f)(ctf_cu_t *, const GElf_Sym*, ulong_t,
const char *, const char *, void *);
/*
* This is a generic way to set a CTF Conversion backend error dependi ng on what
* we were doing. Unless it was one of a specific set of errors that don't
* indicate a programming / translation bug, eg. ENOVEM then we transformit
* into a CTF backend error and fill in the error buffer.
*/
static int
ctf_dwarf_error(ctf_cu_t *cup, ctf_file_t *cfp, int err, const char *fm, ...)
{
va_list ap;
int ret;
size_t off = 0;
ssize_t rem = cup->cu_errlen;
if (cfp !'= NULL)
err = ctf_errno(cfp);
if (err == ENOVEM
return (err);
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2204 }
304 ret = snprintf(cup->cu_errbuf, rem "die %: ", cup->cu_nane);
305 if (ret <0) 2206 if (syntab_bind == STB_GLOBAL) {
306 goto err; 2207 return (dwarf_gl obal);
307 off += ret; 2208 }
308 rem= MAX(rem- ret, 0);
2210 if (strenp(syntab_file, dwarf_file) == 0) {
310 va_start(ap, fnt); 2211 return (B_TRUE);
311 ret = vsnprintf(cup->cu_errbuf + off, rem fnt, ap); 2212 }
312 va_end(ap);
313 if (ret < O) 2214 if (dwarf_gl obal) {
314 goto err; 2215 *is_fuzzy = B_TRUE;
2216 return (B_TRUE);
316 off +=ret; 2217 }
317 rem= MAX(rem- ret, 0);
318 if (fm[strien(fnt) - 1] !'="\n") { 2219 return (B_FALSE);
319 (voi d) snprl ntf(cup >cu_errbuf + off, rem 2220 }
320 © 9%s\n", ctf_errmsg(err));
321 } 2222 static ctf_dwfunc_t *
322 va_end( ap); 2223 ctf_dwarf_match_func(ctf_cu_t *cup, const char *file, const char *nane,
323 return (ECTF CONVBKERR) ; 2224 uint _t bind, boolean_t prinmary)
2171 i nt bind)
325 err: 2225 {
326 cup->cu_errbuf[0] = "\0"; 2226 ctf_dwfunc_t *cdf, *fuzzy = NULL;
327 ) return (ECTF_CONVBKERR); 2173 ctf_dwfunc_t *cdf;
328
__unchanged_portion_onitted_ 2228 if (bind == STB_WEAK)
2229 return (NULL);
2166 /*
2167 * The DWARF informati on about a symbol and the information in the synbol table 2178 /* Nothing we can do if we can’t find a name to conpare it to. */
2168 * may not be the sane due to synmbol reduction that is performed by Id due to a 2231 if (bind == STB_LOCAL && (file == NULL || cup->cu_nane == NULL))
2169 * mapfile or other such directive. W process weak synbols at a later tine. 2232 return (NULL);
2170 *
2171 * The following are the rules that we enploy: 2234 for (cdf = ctf_list_next(&up->cu_funcs); cdf != NULL;
2172 * 2235 cdf = ctf_list_next(cdf)) {
2173 * 1. A DWARF function that is considered exported matches STB_GLOBAL entries 2236 bool ean_t is_fuzzy = B_FALSE;
2174 * with the same nane.
2175 * 2238 if (ctf_dwarf_synbol _match(file, nane, bind, cup->cu_naneg,
2176 * 2. A DWARF function that is considered exported matches STB_LOCAL entries 2239 cdf - >cdf _name, cdf->cdf _global, & s_fuzzy)) {
2177 * with the same name and the sanme file. This case may happen due to mapfile 2240 if (is_fuzzy)
2178 * reduction. 2241 if (primary) {
2179 * 2242 fuzzy = cdf;
2180 * 3. A DWARF function that is not considered exported matches STB_LOCAL entries 2243 }
2181 * with the sane nane and the sane file. 2184 if (bind == STB_GLOBAL && cdf - >cdf _gl obal == B_FALSE)
2182 * 2244 conti nue;
2183 * 4. A DWARF function that has the sane nane as the synbol table entry, but the 2245 } else {
2184 * files do not match. This is considered a 'fuzzy' match. This nay al so happen 2186 if (bind == STB_LOCAL && cdf->cdf_gl obal == B_TRUE)
2185 * due to a napfile reduction. Fuzzy matching is only used when we know that the 2187 continue;
2186 * file in question refers to the primary object. This is because when a synbol 2188 if (strcnp(name, cdf->cdf_nanme) != 0)
2187 * is reduced in a mapfile, it’'s always going to be tagged as a local value in 2189 conti nue;
2188 * the generated output and it is considered as to belong to the primary file 2190 if (bind == STB_LOCAL && strcnp(file, cup->cu_nane) != 0)
2189 * which is the first STT_FILE synbol we see. 2191 conti nue;
2190 */ 2246 return (cdf);
2191 static bool ean_t 2247 }
2192 ctf_dwarf_synbol _match(const char *syntab_file, const char *syntab_nane, 2248 }
2193 uint_t syntab_bind, const char *dwarf_file, const char *dwarf_nane, 2249 }
2194 bool ean_t dwarf_gl obal, boolean_t *is_fuzzy)
2195 { 2251 return (fuzzy);
2196 *is_fuzzy = B_FALSE; 2195 return (NULL);
2252 }
2198 if (syntab_bind != STB LOCAL &% syntab_bind != STB GLOBAL) {
2199 return (B_FALSE); 2254 static ctf_dwar_t *
2200 } 2255 ctf_dwarf_match_var(ctf_cu_t *cup, const char *file, const char *nane,
2256 uint_t bind, boolean_t primary)
2202 if (strcnp(syntab_nane, dwarf_nanme) != 0) { 2199 int bind)
2203 return (B_FALSE); 2257 {
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2258 ctf_dwar_t *cdv, *fuzzy = NULL;

2201 ctf_dwar_t *cdyv;

2260 if (bind == STB_WEAK)

2261 ret urn (NULL);

2203 /* Nothing we can do if we can’t find a name to conpare it to. */
2263 if (bind == STB_LOCAL && (file == NULL || cup->cu_name == NULL))
2264 return (NULL);

2206 ctf_dprintf("Still considering %\n", nane);

2266 for (cdv = ctf_list_next(&up->cu_vars); cdv != NULL;

2267 cdv = ctf_list next(cdv)) {

2268 bool ean_t is_fuzzy = B_FALSE;

2210 if (bind == STB_GLOBAL && cdv->cdv _gl obal == B_FALSE)
2211 conti nue;

2212 if (bind == STB_LOCAL && cdv->cdv_gl obal == B_TRUE)

2213 cont i nue;

2214 if (strcnp(name, cdv->cdv_nane) != 0)

2215 conti nue;

2216 if (bind == STB_LOCAL && strcnp(file, cup->cu_nane) != 0)
2217 conti nue;

2218 return (cdv);

2219 }

2270 if (ctf_dwarf_synbol _match(file, nane, bind, cup->cu_nane,
2271 cdv->cdv_nane, cdv->cdv_global, & s_fuzzy)) {

2272 if (is_fuzzy) {

2273 if (primary) {

2274 fuzzy = cdy;

2221 return (NULL);

2222 }

2224 static int
2225 ctf_dwarf_syntab_iter(ctf_cu_t *cup, ctf_dwarf_syntab_f *func, void *arg)

2226 {

2227 int ret;

2228 ulong_t i;

2229 ctf_file_t *fp = cup->cu_ctfp;

2230 const char *file = NULL;

2231 uintptr_t synbase = (uintptr_t)fp->ctf_syntab.cts_data;

2232 uintptr_t strbase = (uintptr_t)fp->ctf_strtab.cts_data;

2234 for (i =0; i < fp->ctf_nsyms; i++) {

2235 const char *nane;

2236 int type;

2237 GEl f _Sym gsym

2238 const GEl f_Sym *gsynp;

2240 if (fp->ctf_syntab.cts_entsize == sizeof (Elf32_Sym) {
2241 const Elf32_Sym *synp = (El f32_Sym *)synbase + i;
2242 type = ELF32 ST_TYPE(synp->st _i nfo);

2243 if (type == STT “FILE) {

2244 file = (char *)(strbase + synp->st_nane);
2245 conti nue;

2275 }

2247 if (type !'= STT _OBJECT && type != STT_FUNC)

2248 conti nue;

2249 if (ctf_symuvalid(strbase, type, synp->st_shndx,
2250 synp- >st _val ue, synp->st_nane) == B_FALSE)
2251 conti nue;

2252 nane = (char *)(strbase + synp->st_nane);

2253 gsym st _name = synp->st_naneg;

2254 gsym st _val ue = synp->st_val ue;

2255 gsym st_si ze synp- >st _si ze;

2256 gsymst_info = synp->st_info;
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2257 gsym st _ot her = synp->st_ot her;

2258 gsym st _shndx = synp->st_shndx;

2259 gsynmp = &gsym

2276 } else {

2277 return (cdv)

2261 const Elf64_Sym *synp = (Elf64_Sym *)synbase + i;
2262 type = ELF64 ST_TYPE(synp->st _i nfo);

2263 if (type == STT_FIL

2264 file = (char *)(strbase + synp->st_nane);
2265 conti nue;

2278 }

2267 if (type !'= STT GBJECT && type !'= STT_FUNO)
2268 conti

2269 if (ctf_sym valld(strbase type, synp->st_shndx,
2270 synp- >st _val ue, synp->st_nane) == B_FALSE)
2271 continue;

2272 name = (char *)(strbase + synp->st_nane);

2273 gsynp = synp;

2279 }

2276 ret = func(cup, gsynp, i, file, nane, arg);

2277 if (ret 1=0)

2278 return (ret);

2280 }

2282 return (fuzzy);

2281 return (0);

2283 }

2285 static int
2286 ctf_dwarf_conv_funcvars_cb(const Elf64_Sym *synp, ulong_t idx,

2287 const char *file, const char *nane, boolean_t primary, void *arg)
2285 ctf_dwarf_conv_funcvars_cb(ctf_cu_t *cup, const GElf_Sym *synp, ulong_t idx,
2286 const char *file, const char *name, void *arg)

2288 {

2289 int ret;

2290 uint_t bind, type;

2291 ctf_cu_t *cup = arg;

2288 int ret, bind, type;

2293 bi nd = GELF_ST_BI ND( synp- >st _i nfo);

2294 type = GELF_ST_TYPE(synp->st_info);

2296 I*

2297 * Cone back to weak synmbols in another pass

2298 */

2299 if (bind == STB_WEAK)

2300 return (0);

2302 if (type == STT_OBJECT) {

2303 ctf_dwar_t *cdv = ctf_dwarf_match_var(cup, file, nane,
2304 “bind, primry);

2301 bi n d)

2302 ctf dprlntf("match for % (%): %\n", name, idx, cdv);
2305 if (cdv == NULL)

2306 return (0);

2307 ret = ctf_add_obj ect(cup >cu_ctfp, idx, cdv->cdv_type);
2308 ctf_dpri ntf("added obj ect %->%d\n", nanme, cdv->cdv_type);
2306 ctf_dprintf("added object %\n", nane);

2309 } else {

2310 ctf_dwfunc_t *cdf = ctf_dwarf_match_func(cup, file, nane,
2311 bind, primry);

2309 bi nd) ;

2312 if (cdf == NULL)

2313 return (0);

2314 ret = ctf_add_function(cup->cu_ctfp, idx, &cdf->cdf_fip,
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2315 cdf ->cdf _argv);

2316 ctf_dprintf("added function %\n", nane);

2317 }

2319 if (ret == CTF_ERR)

2320 return (ctf_errno(cup->cu_ctfp));

2321 }

2323 return (0);

2324 }

2326 static int

2327 ctf_dwarf_conv_funcvars(ctf_cu_t *cup)

2328 {

2329 return (ctf_syntab_iter(cup->cu_ctfp, ctf_dwarf_conv_funcvars_ch, cup));
2326 return (ctf_dwarf_syntab_iter(cup, ctf_dwarf_conv_funcvars_cb, NULL));
2330 }

2332 | *

2333 * If we have a weak synbol, attenpt to find the strong symbol it will resolve
2334 * to. Note: the code where this actual |y happens is in symprocess() in

2335 * cnd/sgs/ i bl d/ conmon/ syns. ¢

2336 *

2337 * Finding the matching synbol is unfortunately not trivial. For a synbol to be
2338 * a candidate, it nust:

2339 *

2340 * - have the sane type (function, object)

2341 * - have the sane val ue (address)

2342 * - have the sane size

2343 * - not be another weak symbol

2344 * - belong to the sane section (checked via section index)

2345 *

2346 * To performthis check, we first iterate over the synbol table. For each weak
2347 * synbol that we encounter, we then do a second wal k over the synbol table,
2348 * calling ctf_dwarf_conv_check_weak(). If a synbol matches the above, then it’s
2349 * either a local or global synbol. If we find a global synbol then we go with
2350 * it and stop searching for additional matches.

2351 *

2352 * If instead, we find a | ocal synbol, things are nore conplicated. The first
2353 * thing we do is to try and see if we have file information about both synbols
2354 * (STT_FILE). If they both have file information and it nmatches, then we treat
2355 * that as a good match and stop searching for additional natches.

2356 *

2357 * Otherwi se, this neans we have a non-matching file and a | ocal synbol. W
2358 * treat this as a candidate and if we find a better match (one of the two cases
2359 * above), use that instead. There are two different ways this can happen.

2360 * Either this is a conpletely different symbol, or it’s a once-global synbol
2361 * that was scoped to local via a mapfile. |In the former case, curfile is

2362 * likely inaccurate since the linker does not preserve the needed curfile in
2363 * the order of the symbol table (see the conments about |ocally scoped synbols
2364 * in libld s update_osyn()). As we can't tell this case fromthe forner one,
2365 * we use this synbol iff no other matching synbol is found.

2366 *

2367 * What we really need here is a SUNWsection containing weak<->strong mappi ngs
2368 * that we can consune.

2369 */

2370 typedef struct ctf_dwarf_weak_arg {

2371 const Elf64 S\/m *cweak_synp;

2368 const GCElf_Sym *cweak_synp;

2372 const char *cweak_file;

2373 bool ean_t cweak_candi dat e;

2374 ul ong_t cweak_i dx;

2375 } ctf_dwarf_weak_arg_t;

2377 static int

2378 ctf_dwarf_conv_check_weak(const Elf64_Sym *synp,

ulong_t idx, const char *file,
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2379 const char *nanme, boolean_t primary, void *arg)

2375 ctf_dwarf_conv_check_weak(ctf_cu_t *cup, const GElf_Sym *synp,
2376 ulong_t idx, const char *file, const char *name, void *arg)
2380 {

2381 ctf_dwarf_weak_arg_t *cweak = arg;

2379 const GElIf_Sym *wsynp = cweak- >cweak_synp;

2383 const Elf64_Sym *wsynp = cweak->cweak_synp;

2385 ctf_dprintf("conparing weak to %\n", nane);
2387 if (GELF_ST_BI ND(synmp->st_info) == STB_WEAK) {
2388 return (0);

2389 }

2391 if (GELF_ST_TYPE(wsynp->st_info) != GELF_ST_TYPE(synp->st_info)) {
2392 return (0);

2393 }

2395 if (wsynp->st_value != synp->st_value) {

2396 return (0);

2397 }

2399 if (wsynp->st_size != synp->st_size) {

2400 return (0);

2401 }

2403 if (wsynp->st_shndx != synmp->st_shndx) {

2404 return (0);

2405 }

2407 *

2408 * Check if it’s a weak candi date.

2409 */

2410 if (GELF_ ST Bl ND( synmp->st _info) == STB_ LcrAL &&
2411 (file == NULL || cweak->cweak file == NULL ||
2412 strenp(file, cweak->cweak file) |—O))

2413 cweak- >cweak candl date = B_TRUE;

2414 cweak- >cweak_i dx = idx;

2415 return (0);

2416 }

2418 /*

2419 * Found a match, break.

2420 *

2421 cweak- >cweak_i dx = idx;

2422 return (1);

2423 }

__unchanged_portion_onitted_

2482 static int

2483 ctf_dwarf_conv_weaks_cb(const El f64_Sym *synp, ulong_t idx, const char *file,
2484 “const char *name, bool ean_t prinmary, void *arg)

2479 ctf_d\Aarf_conv_\Aeaks_cb( ctf_cu_t *cup, const GElf_Sym *synp,
2480 ulong_t idx, const char *file, const char *nanme, void *arg)
2485 {

2486 int ret, type;

2487 ctf_dwarf_weak_arg_t cweak;

2488 ctf_cu_t *cup = arg;

2490 I*

2491 * We only care about weak synbols.

2492 */

2493 if (GELF_ST_BIND(synp->st_info) != STB_WEAK)

2494 return (0);
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2496
2497

2499
2500
2501
2502
2503
2504
2505
2506
2507

2509

2511
2506
2512

2514
2515
2516
2517
2518
2519
2520
2521

2523
2524
2525
2526
2527
2528
2529
2530
2531

2533
2534

2536
2537
2538
2539
2533
2540

2542
2543
2544
2545
2546
2547
2548

2550
2551
2552

2554
2555
2556
2557
2558
2559

type = GELF_ST_TYPE(synp->st_info);
ASSERT(type == STT_OBJECT || type == STT_FUNC);

/*

* For each weak synbol we encounter, we need to do a second iteration
* to try and find a match. We shoul d probably think about other

* techniques to try and save us time in the future.

*

/
cweak. cweak_synp yn"p
cweak. cweak_file file
cweak. cweak_candi date = B FALSE;
cweak. cweak i dx = 0;

ctf_dprintf("Trying to find weak equiv for %\n", nane);

ret = ctf_syntab_iter(cup->cu_ctfp, ctf_dwarf_conv_check_weak, &cweak);
ret = ctf_dwarf_syntab_iter(cup, ctf_dwarf_conv_check_weak, &cweak);
VER FY(ret == 0 || ret == 1);

/*
* Not hing was ever found, we’re not going to add anything for this
* entry.
*/
if (ret == 0 & cweak. cweak_candi date == B_FALSE)
ctf _dpri ntf("found no weak match for %\n", name);
return (0);
}
*
* Now, finally go and add the type based on the match.
*
/
ctf_dprintf("nmatched weak synbol %u to %u\n", idx, cweak.cweak_idx);

if (type == STT_OBJECT)

ret = ctf_dwarf_duplicate_syn{cup, idx, cweak.cweak_idx);
} else {

ret = ctf_dwarf_duplicate_func(cup, idx, cweak.cweak_idx);
}

return (ret);

}

static int

ctf_dwarf_conv_weaks(ctf_cu_t *cup)

{
return (ctf_syntab_iter(cup->cu_ctfp, ctf_dwarf_conv_weaks_cb, cup));
return (ctf_dwarf_syntab_iter(cup, ctf_dwarf_conv_weaks_ch, MJLL))

}

/* ARGSUSED */

static int

ctf_dwarf_convert_one(void *arg, void *unused)

{

int ret;
ctf_file_t *dedup;
ctf_cu_t *cup = arg;

ctf_dprintf("converting die: %\n", cup->cu_nane);
ctf_dprintf("max offset: 9%\n", cup->cu_maxoff);
VERI FY(cup != NULL);

ret = ctf_dwarf_convert_die(cup, cup->cu_cu);
ctf_dprintf("ctf_dwarf_convert_die (%) returned %\ n", cup->cu_naneg,
ret);
if (ret '=0) {
return (ret);
}
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2560
2561
2562
2563

2565
2566
2567
2568
2569
2570
2571
2572
2573
2574

2576
2577
2578
2579
2580
2581
2582
2583
2584
2585

2588
2589
2590
2591

2593
2594
2595
2596

2598
2599
2600
2601
2602

2604
2605
2606
2607
2608

2610
2604
2611
2612
2613
2614
2615

2617
2611
2618
2619
2620
2621
2622
2623

if (ctf_update(cup->cu_ctfp) !'= 0)
return (ctf_dwarf_error(cup, cup->cu_ctfp, O,
"failed to update output ctf container"));

}

ret = ctf_dwarf_fixup_die(cup, B_FALSE);
ctf dpr|ntf( ctf_dwarf_fixup_die (%) returned %\ n" cup- >cu_nane,

et);
if (ret 1= 0)
return (ret);

}
if (ctf_update(cup->cu_ctfp) !'=0)
return (ctf_dwarf_error(cup, cup->cu_ctfp, O,
“"failed to update output ctf container"));

}

ret = ctf_dwarf_fixup_die(cup, B TRUE);
ctf_dprintf("ctf_dwarf_fixup_die (%) returned %\ n", cup->cu_nane,
ret);
if (ret i= 0)
return (ret);

}
if (ctf_update(cup->cu_ctfp) != 0)
return (ctf_dwarf_error(cup, cup->cu_ctfp, O,
"failed to update output ctf contai ner"))

}
if ((ret = ctf_dwarf_conv_funcvars(cup)) != 0) {
return (ctf_dwarf_error(cup, NULL, ret,
"failed to convert strong functions and vari abl es"));
}

if (ctf_update(cup->cu_ctfp) !'=0) {
return (ctf_dwarf_error(cup, cup->cu_ctfp, O,
"failed to update output ctf container"));

}
if (cup->cu_doweaks == B_TRUE) ({
if ((ret = ctf_dwarf_conv_weaks(cup)) !'= 0
return (ctf_dwarf_error(cup, NULL, ret,
"failed to convert weak functions and variables"));
}
if (ctf_update(cup->cu_ctfp) = 0) {
return (ctf_dwarf_error(cup, cup->cu_ctfp, O,
“failed to update output ctf container"));
}
}

ctf_phase_dunp(cup->cu_ctfp, "pre-dwarf-dedup”, cup->cu_nane);
ctf_phase_dunp(cup->cu_ctfp, "pre-dedup");
ctf_dprintf("adding inputs for dedup\n");
if ((ret = ctf_nerge_add(cup->cu_cnh, cup->cu_ctfp)) != 0) {
return (ctf_dwarf_error(cup, NULL, ret,
"failed to add inputs for nerge"));

}

ctf dprlntf("startlng dedup of %s\n", cup->cu_nane);
ctf dprlntf( starting nmerge\n");
if ((ret = ctf_merge_dedup(cup->cu_cnh, &dedup)) '= 0) {
return (ctf_dwarf_error(cup, NULL ret,
"failed to deduplicate die"));

}
ctf_cl ose(cup->cu_ctfp);
cup->cu_ctfp = dedup;
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2624 ctf_phase_dunp(cup->cu_ctfp, "post-dwarf-dedup”, cup->cu_nane); 2898 ret = dwarf_elf_init(elf, DWDLC READ, NULL, NULL,
2899 &cup->cu_dwar f, &derr);
2626 return (0); 2900 if (ret 1=0) {
2627 } 2901 ctf_free(cdies, sizeof (ctf_cu_t) * ndies);
__unchanged_portion_omtted_ 2902 (void) snprintf(errnmsg, errlen,
2903 “"failed to initialize DMRF. %\ n",
2904 dwar f _errnsg(derr));
2839 ctf_conv_status_t 2905 *errp = ECTF_CONVBKERR,
2840 ctf_dwarf_convert(int fd, EIf *elf, uint_t nthrs, int *errp, ctf_file_t **fpp, 2906 return (CTF_CONV_ERROR);
2841 char *errnmsg, size_t errlen) 2907 }
2842 {
2843 int err, ret, ndies, i; 2909 ret = ctf_dwarf_init_die(fd, elf, &dies[i], i, errmsg, errlen);
2844 Dwar f _Debug dw; 2910 if (ret 1=0) {
2845 Dwar f _Error derr; 2911 *errp = ret;
2846 ctf_cu_t *cdies = NULL, *cup; 2912 goto out;
2847 workg_t *wgp = NULL; 2913 }
2849 if (errp == NULL) 2915 cup- >cu_doweaks = ndies > 1 ? B_FALSE : B_TRUE;
2850 errp = &err; 2916 }
2851 *errp = 0;
2852 *fpp = NULL; 2918 ctf_dprintf("found % DWARF CUs\n", ndies);
2910 ctf_dprintf("found %d DWARF di e(s)\n", ndies);
2854 ret = dwarf_elf_init(elf, DWDLC READ, NULL, NULL, &dw, &derr);
2855 if (ret != DWDLV_OX) { 2920 /*
2856 /* 2921 * |f we only have one conpilation unit, there’s no reason to use
2857 * W may want to expect DWARF data here and fail conversion if 2922 * multiple threads, even if the user requested them After all, they
2858 * jt’s missing. Inthis case, if we actually have some anount 2923 * just gave us an upper bound.
2859 * of DWARF, but no section, for now, just go ahead and create 2924 *
2860 * an enpty CTF file. 2925 if (ndies == 1)
2861 */ 2926 nthrs = 1;
2862 if (ret == DWDLV_NO ENTRY ||
2863 dwar f _errno(derr) == DWDLE_DEBUG | NFO NULL) { 2928 if (workg_init(&wp, nthrs) == -1) {
2864 *fpp = ctf_create(errp); 2929 *errp = errno;
2865 return (*fpp !'= NULL ? CTF_CONV_SUCCESS : 2930 goto out;
2866 CTF_CONV_ERRCR) ; 2931 }
2867 }
2868 (void) snprintf(errnmsg, errlen, 2933 for (i =0; i <ndies; i++) {
2869 "failed to initialize DWARF: %\n", 2934 cup = &cdies[i];
2870 dwar f _errmsg(derr)); 2935 ctf_dprintf("adding cu %: %, % 9%\n", cup->cu_nane,
2871 *errp = ECTF_CONVBKERR, 2927 ctf_dprintf("adding die %: %, % %\n", cup->cu_nane,
2872 return (CTF_CONV_ERROR); 2936 cup->cu_cu, cup->cu_cuoff, cup->cu_nmaxoff);
2873 } 2937 if (workg_add(wgp, cup) == -1) {
2938 *errp = errno;
2875 /* 2939 goto out;
2876 * Iterate over all of the conpilation units and create a ctf_cu_t for 2940 }
2877 * each of them This is used to deternmine if we have zero, one, or 2941 }
2878 * nultiple dies to convert. |If we have zero, that’'s an error. If
2879 * there’s only one die, that's the sinple case. No nerge needed and 2943 ret = workg_work(wgp, ctf_dwarf_convert_one, NULL, errp);
2880 * only a single Dwarf_Debug as well. 2944 if (ret == WORKQ ERROR) {
2881 */ 2945 *errp = errno;
2882 ndies = 0; 2946 goto out;
2883 ret = ctf_dwarf_count_dies(dw, &derr, &ndies, errnsg, errlen); 2947 } else if (ret == WORKQ UERROR) {
2884 if (ret 1=0) { 2948 ctf_dprintf("internal convert failed: %\n",
2885 *errp = ret; 2949 ctf_errnsg(*errp));
2886 goto out; 2950 goto out;
2887 } 2951 }
2889 (void) dwarf_finish(dw, &derr); 2953 ctf_dprintf("Determ ning next phase: have % CUs\n", ndies);
2890 cdies = ctf_alloc(sizeof (ctf_cu_t) * ndies); 2945 ctf_dprintf("Determ ning next phase: have % di es\n", ndies);
2891 if (cdies == NULL) { 2954 if (ndies !=1)
2892 *errp = ENOVEM 2955 ctf _nerge t *cnp;
2893 return (CTF_CONV_ERROR);
2894 } 2957 cnp = ctf_nerge_init(fd, &et);
2958 if (cnmp == NULL) {
2896 for (i =0; i <ndies; i++) { 2959 *errp = ret;

2897 cup = &cdies[i]; 2960 goto out;
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2961 }

2963 ctf_dprintf("setting threads\n");

2964 if ((ret = ctf_nerge_set_nthreads(cnp, nthrs)) != 0) {
2965 ctf_nerge_fini(cnp);

2966 *errp = ret;

2967 goto out;

2968 }

2962 ctf_dprintf("adding dies\n");

2970 for (i =0; i < ndies; i++) {

2971 cup = &cdies[i];

2972 ctf_dprintf("adding cu % (%)\n", cup->cu_nane,
2973 cup->cu_ctfp);

2974 if ((ret = ctf_nerge_add(cnp, cup->cu_ctfp)) !'=0) {
2975 ctf_nerge_fini(cnp);

2976 *errp = ret;

2977 goto out;

2978 }

2979 }

2981 ctf_dprintf("performng nmerge\n");

2982 ret = ctf_merge_nerge(cnp, fpp);

2983 if (ret 1=0)

2984 ctf_dprintf("failed mergel\n");
2985 *fpp = NULL;

2986 ctf_merge_fini(cnp);

2987 *errp = ret;

2988 goto out;

2989 }

2990 ctf_merge_fini(cnp);

2991 *errp = 0;

2992 ctf_dprintf("successfully converted!\n");
2993 } else {

2994 *errp = 0;

2995 *fpp = cdies->cu_ctfp;

2996 cdi es->cu_ctfp = NULL;

2997 ctf_dprintf("successfully converted!\n");
2998 }

3000 out:

3001 wor kq_fi ni (wap) ;

3002 ctf_dwarf_free_dies(cdies, ndies);

3003 return (*fpp !'= NULL ? CTF_CONV_SUCCESS : CTF_CONV_ERROR);
3004 }

__unchanged_portion_omtted_
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1/*

* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License, Version 1.0 only
(the "License"). You may not use this file except in conpliance
wi th the License.

You can obtain a copy of the Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.

See the License for the specific | anguage governing perm ssions

and limtations under the License.

file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

-~

Copyright 2003 Sun Mcrosystens, Inc. Al rights reserved.
Use is subject to |license terns.

*
*
*
*
*
*
*
*
*
*
*
* Wen distributing Covered Code, include this CDDL HEADER i n each
*
*
*
*
*
*
*
*
*
*
*/

*

NMRNNRNNNNRRRRRRR R R
~NOUIRWNROOO~NOUIRWNROOO~N®UTSWN

* Copyright (c) 2019, Joyent, Inc.
27 * Copyright (c) 2015, Joyent, Inc.
*/

30 #include <sys/types. h>
31 #include <sys/stat.h>
32 #include <sys/nman. h>
33 #include <libctf_inpl.h>
33 #include <ctf_inpl.h>
34 #include <unistd. h>

35 #include <fcntl. h>

36 #include <errno. h>

37 #include <dlfcn. h>

38 #include <gel f.h>

39 #include <zlib. h>

40 #incl ude <sys/debug. h>

42 #ifdef _LP64
43 static const char *_libctf_zlib = "/usr/lib/64/1ibz.so.1";

44 #el se

45 static const char *_libctf_zlib = "/usr/lib/libz.so.1";

46 #endi f

48 static struct {

49 int (*z_unconpress)(uchar_t *, ulong_t *, const uchar_t *, ulong_t);
50 int (*z_initconp)(z_stream®*, int, const char *, int);
51 int (*z_conpress)(z_stream?*, int);

52 int (*z_finiconp)(z_stream*);

53 const char *(*z_error)(int);

54 void *z_dl p;

55 } zlib;

____unchanged_portion_onitted_
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746 | *

747 * A utility function for fol ks debuggi ng CTF conversion and nerging.

748 */

749 void

750 ctf_phase_dunp(ctf_file_t *fp, const char *phase, const char *nane)

750 ctf_phase_dunp(ctf_file_t *fp, const char *phase)

751 {

752 int fd;

753 static char *base;

754 char pat h[ MAXPATHLEN] ;

756 if (base == NULL && (base = getenv("LIBCTF_WRI TE_PHASES")) == NULL)
757 return;

759 if (name == NULL)

760 nane = "libctf";

762 (void) snprintf(path, sizeof (path), "%/ %.%.%.ctf", base, nane,
759 (void) snprintf(path, sizeof (path), "%/libctf.%.%.ctf", base,
763 phase != NULL ? phase : "",

764 ctf_phase);

765 if ((fd = open(path, O CREAT | O TRUNC | O RDWR 0777)) < 0)

766 return;

767 (void) ctf_wite(fp, fd);

768 (void) close(fd);

769 }

771 void

772 ctf_phase_bunp(voi d)

773 {

774 ctf_phase++;

775 }

777 int

778 ctf_symtab_iter(ctf_file_t *fp, ctf_syntab_f func, void *arg)

779 {

780 ulong_t i;

781 uintptr_t synbase;

782 uintptr_t strbase;

783 const char *file = NULL;

784 bool ean_t primary = B_TRUE;

786 if (fp->ctf_symtab.cts_data == NULL ||

787 fp->ctf_strtab.cts_data == NULL) {

788 return (ECTF_NOSYMIAB) ;

789 }

791 synbase = (uintptr_t)fp->ctf_syntab.cts_data;

792 strbase = (uintptr_t)fp->ctf_strtab.cts_data;

794 for (i =0; i < fp->ctf_nsyms; i++) {

795 const char *nane;

796 int ret;

797 uint _t type;

798 El f 64_Sym sym

800 /*

801 * The CTF library has historically tried to handle large file
802 * offsets itself so that way clients can be unaware of such
803 * isseus. Therefore, we translate everything to a 64-bit ELF
804 * synbol, this is done to nake it so that the rest of the
805 * |ibrary doesn’'t have to know about these differences. For
806 * nmore information see, lib/libctf/comon/ctf_lib.c.

807 *

808 if (fp->ctf_syntab.cts_entsize == sizeof (Ef32_Sym) {

809 const Elf32_Sym *synp = (El f32_Sym *)synbase + i;
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810

812
813
814
815
816
817
818
819
820
821

823
824

826
827

829
830
831
832
833
834
835
836
837
838
839

841
842
843
844
845
846
847

849
850
851
852

854

855 }

uint_t bind, itype;

sym st_nane = synp->st_nane;

sym st _val ue = synp->st_val ue;

sym st _si ze = synp- >st_si ze;

bi nd = ELF32_ST_BI ND(synp- >st _i nfo);
itype = ELF32_ST_TYPE(synp->st_info);
symst_info = ELF64_ST_I NFQ( bi nd, itype);
sym st _ot her = synp->st_ot her;

sym st _shndx = synp->st _shndx;

} else {
const Elf64_Sym *synp = (Elf64_Sym *)synbase + i;
sym = *synp;

}

type = ELF64_ST_TYPE(sym st_info);

name = (const char *)(strbase + sym st_nane);

*

* Check first if we have an STT_FILE entry. This is used to
* di stinguish between various |ocal synbols when nerging.
*

/

if (type == STT_FILE) {
if (file !'= NULL) {
primary = B_FALSE;

file = nang;
conti nue;

}

*

* Check if this is a synmbol that we care about.
*/

if (lctf_symvalid(strbase, type, symst_shndx, sym st_val ue,

sym st_nane)) {

conti nue;
}
if ((ret = func(&ym i, file, nane, primary, arg)) != 0) {
return (ret);
}
}
return (0);

____unchanged_portion_onitted_
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1/*
* This file and its contents are supplied under the terns of the
Conmmon Devel opment and Distribution License (" "), version 1.0.
You nmay only use this file in accordance with the ternms of version
1.0 of the CDDL.

A full copy of the text of the CDDL should have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://wwv.illunps.org/license/ CODL.

[N
QOO NOUITAWN
* ok Gk kR % ok F

-~

13 * Copyright (c) 2019 Joyent, Inc.
13 * Copyright (c) 2015 Joyent, Inc.
*
/

To performa nmerge of two CTF containers, we first diff the two containers

*

*
18 * types. For every type that’s in the src container, but not in the dst
19 * container, we note it and add it to dst container. |If there are any objects
20 * or functions associated with src, we go through and update the types that
21 * they refer to such that they all refer to types in the dst container.
22 =
23 * The bulk of the logic for the nerge, after we’ve run the diff, occurs in
24 * ctf_merge_comon().
25 *
26 * In terms of exported APIs, we don't really export a sinple nmerge two
27 * containers, as the general way this is used, in sonething Iike ctfmerge(1),
28 * is to add all the containers and then let us figure out the best way to nerge
29 * it.
30 */

32 #include <libctf_inpl.h>
33 #incl ude <sys/debug. h>
34 #include <sys/list.h>

35 #include <stddef. h>

36 #include <fcntl. h>

37 #include <sys/types. h>
38 #include <sys/stat.h>

39 #include <nergeq. h>

40 #include <errno. h>

42 typedef struct ctf_nerge_tinfo {

43 uint16_t cnt_map; /* Map to the type in out */
44 bool ean_t cnt_fi xup;

45 bool ean_t cnt_forward;

46 bool ean_t cnt _nmi ssing;

47 } ctf_nerge_tinfo_t;
__unchanged_portion omtted

60 typedef struct ctf_nerge_objmap {
61 list_node_t cno_node;

62 const char *cno_naneg; /* Synbol nane */
63 const char *cno_file; /* Synbol file */
64 ul ong_t cno_i dx; /* Symbol 1D */

65 El f 64_Sym cno_sym /* Synbol Entry */
66 ctf_id_t cno_tid; /* Type ID */

67 } ctf_merge_obj map_t;

new usr/src/lib/libctf/comon/ctf_nerge.c 2

69 typedef struct ctf_nerge_funcmap {

Iist_node_t cnf_node;
const char *cnf_nane;
const char *cnf _file;
ul ong_t cnf _idx;

El f64_Sym cnf _sym
ctf_id_t cnf_rtid,;
uint _t cnf_flags;
uint _t cnf_argc;
ctf_id_t cnf_args[];

Synbol nane */

Symbol file */

Symbol 1D */

Entry */

Type ID */

ctf_funcinfo_t ctc_flags */
Nunber of argunents */
Types of argunents */

~———————
L
o

79 } ctf_merge_ funcrmp t;
_unchanged_portion_omtted_

101 typedef struct ctf_merge_synbol _arg {
102

103
104
105

list_t *cnsa_obj map;
list_t *cmsa_funcrap;
ctf_file_t *cnsa_out;
bool ean_t cmsa_dedup,

106 } ctf_merge_synbol _arg_t;

108 static int ctf_nerge_add_type(ctf_merge_types_t *, ctf_id_t);

110 static ctf_id_t
111 ctf_merge_gettype(ctf_nerge_types_t *cnp, ctf_id_t id)

112 {
113 if (cmp->cmdedup == B_FALSE) {
114 VERI FY(cnp->cm tmap[id].cnt_mp != 0);
115 return (cnp->cm tmap[id].cnt_nap);
116 }
118 whil e (cnp- >cmtmip[id] cm_missing == B FALSE) {
119 Rl FY(cnp->cmtmap[id].cnt_map T= 0
120 id = cnmp->cmtnap[id].cnt_map;
121 }
122 VERI FY(cnp->cm tmap[id].cnt_map != 0);
123 return (cnp->cmtmap[id].cnt_nap);
124 }
__unchanged_portion_omtted_
653 /*
654 * W're going to do three passes over the containers.
655 *
656 * Pass 1 checks for forward references in the output container that we know
657 * exist in the source container.
658 *
659 * Pass 2 adds all the missing types fromthe source container. As part of this
660 * we may be adding a type as a forward reference that doesn't exist yet.
661 * Any types that we encounter in this form we need to add to a third pass.
662 *
663 * Pass 3 is the fixup pass. Here we go through and find all the types that were
664 * mssing in the first.
665 *
666 * Inportantly, we *nust* call ctf_update between the second and third pass,
667 * otherw se several of the libctf functions will not properly find the data in
668 * the container. If we’'re doing a dedup we also fix up the type mapping.
669 */
670 static int
671 ctf_nerge_common(ctf_nerge_types_t *cnp)
672 {
673 int ret, i;
675 ctf_phase_dunmp(cnp->cm src, rrerge common-src”, NULL);
676 ctf_phase_dunp(cnp->cm out, marge conmon- dest * , NULL);
664 ctf_phase_dunp(cnp->cm src, "nerge-common-src' ),
665 ctf_phase_dunp(cnp->cm out, "nerge-common-dest");
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795 cnf = list_next(&m->cm _fmap, cnf)) {
678 /* Pass 1 */ 796 int i;
679 for (i =1, i <= cnp->cmsrc->ctf typemax i ++)
680 if (cnp->cmtmap[i].cm_forward == B TRUE) { 798 VERI FY(cnp->cm t map[cnf->cnf _rtid].cnt_map != 0);
681 ret = ctf_merge_add_sou(cnp, i, B_TRUE); 799 cnf->cnf_rtid = cnp->cm tmp[cnf->cnf _rtid].cnt_map;
682 if (ret 1= 0) { 800 for (i =0; i <ecnf->cnf_arge; i++) {
683 return (ret); 801 VERI FY(cnp->cm t map[cnf->cnf_args[i]].cnt_map != 0);
684 } 802 cnf->cnf_args[i] =
685 } 803 cmp->cm t map[ cnf->cnf_args[i]].cnt_nap;
686 } 804 }
805 1
688 /* Pass 2 */ 806 }
689 for (i =1; i <= cnp->cmsrc->ctf_typemax; i++) {
690 if (cnp->cmtmap[i].cm_nissing == B_TRUE) { 808 /*
691 ret = ctf_merge_add_type(cnp, i); 809 * Merge the types contained inside of two input files. The second input file is
692 if (ret 1=0) { 810 * always going to be the destination. We're guaranteed that it’s al ways
693 ctf_dprintf("Failed to nerge type %\n", i); 811 * writeable.
694 return (ret); 812 */
695 } 813 static int
696 } 814 ctf_merge_types(void *arg, void *arg2, void **outp, void *unsued)
697 } 815 {
816 int ret;
699 ret = ctf_update(cnp->cmout); 817 ctf_nerge_types_t cm
700 if (ret '=0) 818 ctf_diff_t *cdp;
701 return (ret); 777 ctf_nerge_obj map_t *cno;
778 ctf_merge_funcmap_t *cnf;
703 if (cnmp->cmdedup == B_TRUE) { 819 ctf_nerge_input_t *scm = arg;
704 ctf_merge_fixup_dedup_map(cnp); 820 ctf_merge_input_t *dcm = arg2;
705 } 821 ctf _file_t *out = dcm ->cmi _input;
822 ctf_file_t *source = scmi->cm _input;
707 ctf_dprintf("Beginning nerge pass 3\n");
708 /* Pass 3 */ 824 ctf_dprintf("nerging %->%\n", source, out);
709 for (i = 1; i <= cnp->cmsrc->ctf_typenax; |++)
710 if (cnp->cmtmap[i].cm_fixup == B_TRUE) { 826 if (!(out->ctf_flags & LCTF_RDWR))
711 ret = ctf_merge_fixup_type(cnp, i); 827 return (ctf_set_errno(out, ECTF_RDONLY));
712 if (ret 1= 0)
713 return (ret); 829 if (ctf_getnodel (out) != ctf_getnodel (source))
714 } 830 return (ctf_set_errno(out, ECTF_DMODEL
715 1
832 if ((ret = ctf_diff_init(out, source, &cdp)) != 0)
717 if (cmp->cmdedup == B_TRUE) { 833 return (ret);
718 ctf_merge_fixup_dedup_nmap(cnp);
719 } 835 cmcmout = out;
836 cmcmsrc = sour ce;
721 return (0); 837 cm cm dedup = B_FALSE;
722 } 838 cm cm.uni que = B_FALSE;
__unchanged_portion_onitted_ 839 ret = ctf_merge_types_init(&m;
840 if (ret '=0)
777 |* 841 ctf_diff_fini(cdp);
778 * After performing a pass, we need to go through the object and function type 842 return (ctf_set_errno(out, ret));
779 * maps and potentially fix themup based on the new maps that we have. 843 }
780 */
781 static void 845 ret = ctf_diff_types(cdp, ctf_merge_diffcb, &m;
782 ctf_nerge_fixup_symaps(ctf_nerge_types_t *cnp, ctf_nerge_input_t *cm) 846 if (ret 1= 0)
783 { 847 goto cl eanup;
784 ctf_merge_obj nap_t *cno; 848 ret = ctf _merge_ comon( &em ;
785 ctf_merge_funcmap_t *cnf; 849 ctf_dprintf("nerge common returned with %l n" ret);
850 if (ret == 0) {
787 (crm = |ist_head(&cmi ->cm _omap); cno != NULL; 851 ret = ctf updat e(out);
788 cno l'ist_next(&m ->cni _omap, crm)) { 852 ctf_dprintf("update returned with %\ n" ret);
789 VERI FY3S(cno->cno_tid, !'=, 0); 853 } else {
790 VERI FY( cnp- >cm t map[ crmo- >cno tld] cnt_map != 0); 854 got o cl eanup;
791 cno->cno_tid = cnp->cm tmap[cno->cno_tid].cnt_map; 855 }
792 }
857 I*
794 for (cnf = list_head(&m ->cmi _frmap); cnf = NULL; 858 * Now we need to fix up the object and function maps.
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859 */ 883 VERI FY(cnp->cm t map[ cnf->cnf _args[i]].cnt_map !=
860 ctf_merge_fixup_symmaps(&m scm); 884 0);
820 for (cno = list_head(&scm->cm _onmap); cno != NULL; 885 cnf->cnf_args[i] =
821 cmo = |ist_next(&scm ->cmi _omap, cm)) { 886 cnmp->cm t map[ cnf->cnf_args[i]].cnt_nap;
822 if (cnmo->cno_tid == 0) 887 }
823 cont i nue; 888 }
824 VERI FY(cm cm_ t map[ cno->cno_tid].cnt_map = 0); 889 }
825 cno->cno_tid = cmcm tmap[ cno->cno_tid] . cnt _map;
826 } 881 static int
882 ctf_uniquify_types(ctf_nerge_t *cnh, ctf_file_t *src, ctf_file_t **outp)
828 for (cnf = list_head(&scm ->cm _fmap); cnf != NULL; 883 {
829 cnf = list_next(&cm->cm _fmap, cnf)) { 884 int err, ret;
830 int i; 885 ctf _file_t *out;
886 ctf_merge_types_t cm
832 VERI FY(cm cm t map[cnf->cnf _rtid].cnt_map != 0); 887 ctf_diff_t *cdp;
833 cnf->cnf_rtid = cmcmtmap[cnf->cnf _rtid].cnt_nap; 888 ctf_merge_input_t *cm;
834 for (i =0; i <cnf->cnf_arge; i++) { 889 ctf_file_t *parent = cnmh->cnh_uni que;
835 VERI FY(cm cm_t map[ cnf->cnf_args[i]].cnt_map != 0);
836 cnf->cnf_args[i] = cmcmtnmap[cnf->cnf_args[i]].cnt_map; 891 *outp = NULL;
837 } 892 out = ctf_fdcreate(cnh->cnh_ofd, &err);
838 } 893 if (out == NULL)
894 return (ctf_set_errno(src, err));
862 I*
863 * Now that we’ve fixed things up, we need to give our function and 896 out - >ctf _parnane = cnh->cnh_pnane;
864 * object maps to the destination, such that it can continue to update 897 if (ctf_setnodel (out, ctf_getnodel (parent)) != 0) {
865 * them goi ng forward. 898 (void) ctf_set_errno(src, ctf_errno(out));
866 */ 899 ctf_close(out);
867 list_nove_tail (&cmi->cni _fmap, &scni->cm _fmap); 900 return (CTF_ERR);
868 l'ist_nove_tail (&cm ->cmi _onap, &scmi->cm _omap); 901 }
870 cl eanup: 903 if (ctf_inmport(out, parent) != 0)
871 if (ret == 0) 904 (void) ctf_set_errno(src, ctf_errno(out));
872 *outp = dcmi; 905 ctf_cl ose(out);
873 ctf_nerge_types_fini(&m; 906 return (CTF_ERR);
874 ctf_diff_fini(cdp); 907 }
875 if (ret 1= 0)
876 return (ctf_errno(out)); 909 if ((ret = ctf_diff_init(parent, src, &dp)) '= 0) {
877 ctf_phase_bunmp(); 910 ctf_close(out);
878 return (0); 911 return (ctf_set_errno(src, ctf_errno(parent)));
879 } 912 }
858 /* 914 cmcmout = parent;
859 * After performing a pass, we need to go through the object and function type 915 cmcmsrc = src;
860 * maps and potentially fix themup based on the new maps that we haev. 916 cm cm dedup = B_FALSE;
861 */ 917 cm cmuni que = B_TRUE;
862 static void 918 ret = ctf_nerge_types_init(&m;
863 ctf_nerge_fixup_nontypes(ctf_merge_types_t *cnp, ctf_nerge_input_t *cm) 919 if (ret '=0) {
864 { 920 ctf_close(out);
865 ctf_nerge_obj map_t *cno; 921 ctf_diff_fini(cdp);
866 ctf_nerge_funcmap_t *cnf; 922 ) return (ctf_set_errno(src, ret));
923
868 for (cnp = list_head(&cmi ->cmi _omap); cmo !'= NULL;
869 cmo = list_next(&m ->cm _omap, cm)) { 925 ret = ctf_diff_types(cdp, ctf_merge_diffcb, &m;
870 if (cmo->cno_tid == 0) 926 if (ret == 0) {
871 conti nue; 927 cmcmout = out;
872 VERI FY(cnp->cm t map[ cno->cno_tid].cnt_map != 0); 928 ret = ctf_merge_uniquify_types(&n;
873 cno->cno_tid = cnp->cm t map[ cno->cno_tid].cnt _nap; 929 if (ret ==
874 } 930 ret = ctf_update(out);
931 }
876 for (cnf = |list_head(&mi->cmi _frmap); cnf != NULL;
877 cnf = list_next(&m->cm _fmap, cnf)) { 933 if (ret 1'=0) {
878 int i; 934 ctf_nmerge_types_fini(&m;
935 ctf_diff_fini(cdp);
880 VERI FY(cnp->cm tmap[cnf->cnf _rtid].cnt_map != 0); 936 return (ctf_set_errno(src, ctf_errno(cmcmout)));
881 cnf->cnf_rtid = cnp->cm tnmap[cnf->cnf _rtid].cnt_nmap; 937 }
882 for (i =0; i <cnf->cnf_argce; i++) {
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939 (cm = list_head(&mnh->crmh_i nputs); cm != NULL;
940 cmi = |ist_next(&mnh->cnh_inputs, cm)) {

941 ctf_merge_fixup_symmaps(&m cmi);

951 ctf_merge_fi xup_nont ypes(&m cm)

942 }

944 ctf_merge_types_fini(&m;

945 ctf_diff_fini(cdp);

946 *outp = out;

947 return (0);

948 }

__unchanged_portion_onitted_

1052 static int
1053 ctf_nerge_add_function(ctf_nerge_input _t *cm, ctf_funcinfo_t *fip,

1054 const char *file, const char *nane, const Elf64_Sym *synp)
1063 ctf_nerge_add_funcs_cb(const char *nanme, ulong_t idx, ctf_funcinfo_t *fip,
1064 void *arQg)

1055 {

1066 ctf_merge_input_t *cm = arg;

1056 ctf_nerge_funcmap_t *fnmap;

1058 fmap = ctf_alloc(sizeof (ctf_nerge_funcmap_t) +

1059 sizeof (ctf_id_t) * fip->ctc_argc);

1060 if (frmap == NULL)

1061 return (ENOVEM ;

1063 fmap->cnf _i dx = idx;

1064 f map- >cnf _sym = *syrrp

1065 f map- >cnf rtld—flp >ctc_return;

1066 f map->cnf _fl ags fip->ctc_flags;

1067 f map- >cnf _ar gc fi p->ctc_argc;

1068 f map- >cnf _nane = nane;

1069 if (ELF64_ST_BI ND(synp >st_in o) = STB_LOCAL) {

1070 fmap->cnf _file = file

1071 } else {

1072 fmap->cnf_file = NULL;

1073 }

1075 if (ctf_func_args(cm ->cm _input, idx, fnmap->cnf_argc,
1076 fmap->cnf_args) != 0) {

1077 ctf_free(fmap, sizeof (ctf_nerge_funcrmap_t) +
1078 sizeof (ctf_id_t) * fip->ctc_argc);

1079 return (ctf_errno(cm ->cm _input));

1080 }

1082 ctf_dprintf("added initial function %, %u, % %\n", nane,
1083 frmap->cnf _file !'= NULL ? fmap->cnf_file : "global",
1084 ELF64_ST_BI ND( synp->st _i nf0));

1085 list_insert_tail (&mi->cni_f map, fnap);

1086 return (0);

1087 }

1089 static int

1090 ctf_nerge_add_object(ctf_nerge_input_t *cm, ctf_id_t id, ul ong_t idx,

1091 const char *file, const char *nane, const El f64_ Sym sy

1092 ctf_nerge_add_objs_cb(const char *nane, ctf_id_t id, ul ong_t idx, void *arg)
1092 {

1094 ctf_nerge_input_t *cm = arg;

1093 ctf_merge_obj nap_t *cno;

1095 cmo = ctf_all oc(sizeof (ctf_nerge_objmp_t));

1096 if (cnmo == L

1097 return ( ENOVEM ;

1099 cnoD- >Cnb_nane = nane;
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1100 i f (ELF64_ST Bl ND(synp->st_info) == STB _LOCAL) {

1101 cno->cno_file = fiTe;

1102 } else {

1103 cnmo->cno_file = NULL;

1104

1105 cnmo->cno_i dx = idx;

1106 crmo->cno_tid = id;

1107 CcnD- >CNo_sym = *synp

1108 list_insert_tail(&m->cm _onmap, cno);

1110 ctf_dprintf("added initial object %, %u, %d, %\n",
1111 cnmo->cno_file !'= NULL ? cnp->cno_file : "global");
1113 return (0);

1114 }

1116 static int
1117 ctf_merge_add_synbol (const Elf64_Sym *synp, ulong_t idx, const

1118 const char *nane, boolean_t prinary, void *arg)

1119 {

1120 ctf_nerge_input_t *cm = arg;

1121 ctf file_t *fp = cmi->cni _input;

1122 ushort _t *data, funchase;

1123 uint_t type;

1124 ctf_funci nfo _t fi;

1126 /*

1127 * See if there is type information for this. If there is no
1128 * type information for this entry or no translation, then we
1129 * wll find the value zero. This indicates no type ID for
1130 * objects and encodes unknown information for functions.
1131 *

1132 if (fp->ctf_sxlate[idx] == -1u)

1133 return (0);

1134 dal = (ushort_t *)((uintptr_t)fp->ctf_buf + fp->ctf_sxlate[idx]);
1135 |f (*data == 0)

1136 return (0);

1138 type = ELF64_ST_TYPE(synp->st_info);

1140 switch (type) {

1141 case STT_FUNC:

1142 funcbase = *data;

1143 if (LCTF_INFO KIND(fp, funcbase) != CTF_K_FUNCTI ON)
1144 return (0);

1145 dat a++;

1146 fi.ctc_return = *data;

1147 dat a++;

1148 fi.ctc_argc = LCTF_I NFO_VLEN(fp, funcbase);

1149 fi.ctc_flags = 0;

1151 if (fi.ctc_argc != 0 && data[fi.ctc_argc - 1] == 0) {
1152 fi.ctc_flags | = CTF_FUNC_VARARG

1153 fi.ctc_argc--;

1154

1155 return (ctf_merge_add_function(cm, & i, idx, file, nane,
1156 synp));

1157 case STT_OBJECT:

1158 return (ctf_nerge_add_object(cm, *data, idx, file, nane,
1159 synp));

1160 defaul t:

1161 return (0);

1162

1163 }

1165 /*

name, idx,

char *file,
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1166 * \Whenever we create an entry to nerge, we then go and add a second enpty 1225 ctf_dprintf("added containers % and %\n", input, enpty);
1167 * ctf_file_t which we use for the purposes of our nerging. It’s not the best, 1226 return (0);
1168 * but it’s the best that we’ ve got at the noment. 1227 }
1169 */ ______unchanged_portion_omtted_
1170 int
1171 ctf_merge_add(ctf_merge_t *cmh, ctf_file_t *input) 1250 /*
1172 { 1251 * Synbol nmatching rules: the purpose of this is to verify that the type
1173 int ret; 1252 * information that we have for a given synbol actually natches the out put
1174 ctf_nerge_input_t *cm; 1253 * synbol. This is unfortunately conplicated by several different factors:
1175 ctf file_t *enpty; 1254 *
1255 * 1. When nerging nultiple .0’s into a single item the synbol table index wll
1177 ctf_dprintf("adding input %\n", input); 1256 * not match.
1257 *
1179 if (input->ctf_flags & LCTF_CHI LD) 1258 * 2. Visibility of a synmbol nmay not be identical to the object file or the
1180 return (ECTF_MCHI LD); 1259 * DWARF information due to synbol reduction via a mapfile.
1260 *
1182 cmi = ctf_alloc(sizeof (ctf_merge_input_t)); 1261 * As such, we have to enploy the follow ng rules:
1183 if (cm == NULL) 1262 *
1184 return ( ENOVEM ; 1263 * 1. A global synbol table entry always natches a gl obal CTF synmbol with the
1264 * sane nane.
1186 cm->cm _created = B_FALSE; 1265 *
1187 cmi->cm _i nput = input; 1266 * 2. A local synbol table entry always nmatches a | ocal CTF synmbol if they have
1188 list_create(&m ->cm fmap, sizeof (ctf_nerge_funcmap_t), 1267 * the sane name and they belong to the sane file.
1189 of fsetof (ctf_merge_funcmap_t, cnf _node)); 1268 *
1190 list_create(&m ->cm _omap, Si Zeof (ctf_merge_funcmap_t), 1269 * 3. A weak synbol matches a non-weak synbol. This happens if we find that the
1191 of fsetof (ctf_nerge_obj map_t, cno_node)); 1270 * types match, the values match, the sizes match, and the section indexes
1271 * match. This happens when we do a conversion in one pass, it al nost never
1193 if (cmh->cmh_nmsynms == B_TRUE) { 1272 * happens when we’'re nerging nultiple object files. If we match a CTF gl obal
1194 if ((ret = ctf_syntab_iter(input, ctf_nerge_add_synbol, 1273 * synbol, that's a fixed match, otherwise it’'s a fuzzy natch.
1135 if ((ret = ctf_function_iter(input, ctf_nerge_add_funcs_ch, 1274 *
1195 cm)) = 0) { 1275 * 4. A local synbol table entry natches a global CTF entry if the
1196 ctf_merge_fini_input(cm); 1276 * other pieces fail, but they have the sane nane. This is considered a fuzzy
1197 return (ret); 1277 * match and is not used unless we have no other options.
1198 } 1278 *
1279 * 5. A weak synbol table entry natches a weak CTF entry if the other pieces
1141 if ((ret = ctf_object_iter(input, ctf_nerge_add_objs_cb, 1280 * fail, but they have the sane nane. This is considered a fuzzy match and is
1142 cm)) !'=0) { 1281 * not used unless we have no other options. Wen nerging i ndependent .o files,
1143 ctf_nmerge_fini_input(cm); 1282 * this is often the only recourse we have to matching weak synbol s.
1144 return (ret); 1283 *
1199 } 1284 * In the end, this would all be nuch sinpler if we were able to do this as part
1146 } 1285 */of l'i bl d which would be able to do all the synbol transformations.
1286 *
1201 list_insert_tail (&mh->cnmh_i nputs, cni); 1287 static bool ean_t
1202 crh- >ch_ni nput s++; 1288 ctf_merge_synbol natch(const char *ctf_file, const char *ctf_nane,
1289 const El f64_Sym *ctf_synp, const char *symab file, const char *syntab_nane,
1204 /* And now the enpty one to nerge into this */ 1290 const Elf64_Sym *syntab_synp, boolean_t *is_fuzzy)
1205 cm = ctf_al | oc(si zeof (ctf_merge_input_t)); 1197 static int
1206 if (cm == NULL) 1198 ctf_nerge_synbol s(ctf_nmerge_t *cnh, ctf_file_t *fp)
1207 return (ENOVEM; 1291 {
1208 list_create(&m ->cm fnap, si zeof (ctf_nerge_funcmap_t), 1292 *is_fuzzy = B_FALSE;
1209 of fsetof (ctf_merge_funcrmap_t, cnf_node)); 1293 ui nt _t syntab_bind, ctf_bind,
1210 list_create(&m ->cm _omap, si Zeof (ctf_merge_funcmap_t), 1200 int err;
1211 of f set of (ctf_nmerge_obj map_t, cno_node)); 1201 ulong_t i;
1213 enpty = ctf_fdcreate(cnmh->cnmh_ofd, é&ret); 1295 syntab_bi nd = ELF64_ST_BI ND( synt ab_synp- >st _i nf 0) ;
1214 if (empty == NULL) 1296 ctf_bind = ELF64_ST BIND(ctf_synp->st_info);
1215 return (ret); 1203 uintptr_t symbase = (uintptr_t)fp->ctf symab cts_data;
1216 cm->cm _i nput = errpty, 1204 uintptr_t strbase = (uintptr_t)fp->ctf_strtab.cts_data;
1217 cmi->cmi _created = B_TRUE;
1298 ctf_dprintf("conparing nerge match for %/ %/ %->%/ %/ %\ n",
1219 if (ctf_setnodel (enpty, ctf_getnodel (input)) == CTF_ERR) { 1299 syntab_file, syntab_nane, syntab_bind,
1220 return (ctf_errno(enpty)); 1300 ctf _file, ctf_nane, ctf_bind);
1221 } 1301 if (strcnp(ctf_name, syntab_nanme) != 0) {
1302 return (B_FALSE);
1223 list_insert_tail (&mh->cnmh_inputs, cmi); 1303 }
1224 ch- >crh_ni nput s++; 1206 for (i =0; i < fp->ctf_nsyms; i++) {
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1207 const char *nane;
1208 ctf_merge_input_t *cm; 1334 if (ctf_bind == STB_GLOBAL ||
1209 ctf_merge_obj map_t *cno; 1335 (ctf_bind == STB_WEAK && syntab_bi nd == STB_WEAK)) {
1336 *is fuzzy = B_TRUE;
1305 if (syntab_bind == STB_GLOBAL && ctf_bind == STB_GLOBAL) { 1337 return (B_TRUE);
1306 return (B_TRUE); 1338 }
1307 } else if (syntab_bind == STB_GLOBAL) {
1308 return (B_FALSE); 1340 return (B_FALSE);
1211 if (fp->ctf symab cts_entsize == sizeof (EIf32_Sym) { 1253 return (0);
1212 const El f32_Sym *synp = (El f32_Sym *)synbase + i; 1341 }
1213 int type = ELF32_ST_TYPE(synp->st_info);
1214 if (type != STT OBJECT) 1343 /*
1215 conti 1344 * For each synbol, try and find a match. W will attenpt to find an exact
1216 if (ctf_sym valld(strbase type, synp->st_shndx, 1345 * match; however, we will settle for a fuzzy match in general. There is one
1217 synp- >st _val ue, synp->st_nane) == B_FALSE) 1346 * case where we will not opt to use a fuzzy match, which is when perform ng the
1218 conti nue; 1347 * deduplication of a container. In such a case we are trying to reduce conmon
1219 name = (char *)(strbase + synp->st_nane); 1348 * types and a fuzzy match woul d be inappropriate as if we’'re in the context of
1220 } else { 1349 * a single container, the conversion process should have identified any exact
1221 const Elf64_Sym *synp = (Elf64_Sym *)synbase + i; 1350 * or fuzzy matches that were required.
1222 int type = ELF64_ST_TYPE(synp->st_info); 1351 */
1223 if (type !'= STT_OBJECT) 1352 static int
1224 conti nue; 1353 ctf_merge_synbol s(const Elf64_Sym *synp, ulong_t idx, const char *file,
1225 if (ctf_symvalid(strbase, type, synp->st_shndx, 1354 const char *name, boolean_t primary, void *arg)
1226 synp->st _val ue, synp->st_nane) == B_FALSE) 1257 ctf_merge_functions(ctf_nerge_t *cmh, ctf_file_t *fp)
1227 conti nue; 1355 {
1228 name = (char *)(strbase + synp->st_nane); 1356 int err;
1309 } 1357 uint_t type, bind;
1358 ctf_nerge_synbol _arg_t *csa = arg;
1311 if (ctf_bind == STB_LOCAL && ctf_bind == sym ab_bi nd && 1359 ctf _file_t *fp = csa->cnsa_out;
1312 ctf _file != NULL & syntab file !'= NULL 1260 ulong_t T;
1313 strcnp(ctf_file, syntab_file) == 0) { 1261 ctf_funcinfo_t fi;
1314 return (B_TRUE)
1231 cmo = NULL; 1361 type = ELF64_ST_TYPE(synp->st_info);
1232 for (cm = list_head(&nh->cnmh_inputs); cm != NULL; 1362 bi nd = ELF64_ST Bl ND( synmp- >st _i nf o) ;
1233 cm = |ist_next(&nh->cnh_inputs, cm)) { 1263 uintptr_t symbase = (uintptr_t)fp- Sctf _syntab. cts_data;
1234 for (crm = |ist_head(&m ->cni _omap); cno != NULL; 1264 uintptr_t strbase = (uintptr_t)fp->ctf_strtab.cts_data;
1235 cno l'ist_next(&m ->cni _omap, cm:))) {
1236 |f (strcnp(cno->cmo_nane, name) == 0) 1364 ctf_dprintf("Trying to find match for %/ %/%\n", file, nane,
1237 goto found; 1365 ELF64_ST_BI ND(synp- >st _i nfo));
1315 } 1266 for (i =0; i < fp->ctf_nsyms; i++) {
1267 const char *nane;
1317 if (syntab_bind == STB_WEAK && ctf_bind != STB_WEAK && 1268 ctf_merge_input_t *cm;
1318 ELF64_ST_TYPE(synt ab_synp->st_info) == 1269 ctf_merge_funcmap_t *cnf;
1319 ELF64_ST TYPE(ctf synp->st_info) &&
1320 synt ab_synp->st _val ue == ctf_synp->st_val ue && 1367 if (type == STT_OBJECT)
1321 synt ab_synp->st_size == ctf_synp->st_size && 1368 ctf_merge_objmap_t *cnpo, *match = NULL;
1322 synt ab_synp->st_shndx == ctf_synp->st_shndx) {
1323 if (ctf_bind == STB_GLOBAL) { 1370 for (crm = |list_head(csa->cmsa_obj map); cno != NULL;
1324 return (B_TRUE); 1371 cmo = |ist next(csa- >cnsa_obj map, cm)) {
1325 } 1372 bool ean_t is_fuzzy = B_FALSE;
1373 if (ctf_merge_synbol _mat ch(cno->cno_file, cno->cno_nane,
1327 if (ctf_bind == STB_LOCAL && ctf_file != NULL && 1374 &cnmo->cno_sym file, nane, synp, & s_fuzzy)) {
1328 synmtab_file !'= NULL & strcnp(ctf_file, symtab file) == 0) { 1375 if (is_fuzzy && csa->cnsa_dedup &&
1329 *is_fuzzy = B _TRUE 1376 bi nd ! = STB_WEAK) {
1330 return (B_TRUE); 1271 if (fp->ctf_syntab.cts_entsize == sizeof (Elf32_Sym) {
1240 found: 1272 const Elf32_Sym *synp = (Elf32_Sym *)synbase + i;
1241 if (cno !'= NULL) { 1273 int type = ELF32_ST_TYPE(synp->st_i nfo);
1242 if (cno->cno_tid == 0) 1274 i f (ELF32_ST_TYPE(symp->st_info) T= STT_FUNC)
1243 continue; 1377 conti nue;
1244 if ((err = ctf_add_object(fp, i, cmo->cno_tid)) != 0) { 1378 }
1245 ctf_dprintf("Failed to add symbol  %s- >%J 0/‘s\ n", 1379 match = cno;
1246 nanme, cno->cno_tid, 1380 if (is_fuzzy) {
1247 ctf_errmsg(ctf_errno(fp))); 1276 if (ctf_symuvalid(strbase, type, synp->st_shndx,
1248 return (err); 1277 synp- >st _val ue, synp->st_nane) == B_FALSE)
1331 } 1381 conti nue;
1332 } 1382 }
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1383 br eak;

1384 }

1385 }

1387 if (match == NULL) {

1388 return (0);

1389 }

1391 if ((err = ctf_add_object(fp, idx, match->cno_tid)) != 0) {
1392 ctf_dprintf("Failed to add synbol %->%: %\n", nane,
1393 mat ch->cno_tid, ctf_errmsg(ctf_errno(fp)));
1394 return (ctf_errno(fp));

1395 }

1396 ctf_dprintf("mapped object into output %/%->%d\n", file,
1397 name, match->cno_tid);

1279 nane = (char *)(strbase + synp->st_nane);

1398 } else {

1399 ctf_merge_funcmap_t *cnf, *match = NULL,;

1400 ctf_funcinfo_t fi;

1402 for (cnf = list_head(csa->cnmsa_funcmap); cnf != NULL;

1403 cnf = list_next(csa->cmsa_funcmap, cnf)) {

1404 bool ean_t is_fuzzy = B FALSE;

1405 if (ctf_merge synbol match(cnf->cnf file, cnf->cnf_nane,
1406 &cm‘ cm‘ “sym file, name, synmp, & s fuzzy)) {
1407 f (is_fuzzy && csa->cnsa_dedup &&

1408 bind ! = STB_WEAK) {

1281 const Elf64_Sym *synp = (El f64_Sym *)synbase + i;
1282 int type = ELF64_ST_TYPE(synp->st_info);

1283 i f (ELF64_ST TYPE(synmp->st_info) = STT_FUNC)

1409 conti nue;

1410 }

1411 match = cnf;

1412 if (is_fuzzy) {

1285 if (ctf_symuvalid(strbase, type, synp->st_shndx,
1286 synp->st_val ue, synp->st_nane) == B_FALSE)
1413 conti nue;

1288 name = (char *)(strbase + synp->st_nane);

1414

1415 break;

1416 }

1417 }

1419 if (match == NULL) {

1420 return (0);

1291 cnf = NULL;

1292 for (cm = list_head(&nh->cnh_inputs); cm != NULL;

1293 cm = |ist_next(&nmh->cnh_inputs, cm)) {

1294 for (cnf = list_head(&m ->cni_frmap); cnf != NULL;
1295 cnf = |ist_next(&m->cm _fmap, cnf)) {

1296 if (strcnp(enf->cnf_nane, nane) == 0)
1297 goto found;

1421 }

1423 fi.ctc_return = match->cnf _rtid;

1424 fi.ctc_argc = match->cnf_argc;

1425 fi.ctc_flags = match->cnf_fl ags;

1426 if ((err = ctf_add_function(fp, idx, & i, match->cnf_args)) !=
1427 0) {

1428 ctf_dprintf("Failed to add function %: %\n", nane,
1429 ctf_errmsg(ctf_errno(fp)));

1430 return (ctf_errno(fp));

1431 }

1432 ctf_dprintf("mapped function into output %/%\n", file,
1433 nane) ;

1300 found:
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1301 if (cnf = NULL) {

1302 fi.ctc_return = cnf->cnf_rtid;

1303 fi.ctc_argc = cnf->cnf_argc;

1304 fi.ctc_flags = cnf->cnf_flags;

1305 if ((err = ctf_add_function(fp, i, &fi,
1306 cnf->cnf_args)) != 0)

1307 return (err);

1434 1

1309 }

1436 return (0);

1437 }

1439 int

1440 ctf_merge_nerge(ctf_merge_t *cmh, ctf_file_t **outp)

1441 {

1442 int err, nerr;

1443 ctf_merge_input_t *cm;

1444 ctf_id_t ltype;

1445 mergeq_t *ngp;

1446 ctf nerge input_t *final;

1447 ctf_file_t *out;

1449 ctf_dprl ntf("Begl nning ctf_nerge_merge()\n");

1450 if (cmh->crmh_l abel !'= NULL && cmh->crh_uni que !'= NULL) {
1451 const char *label = ctf_| abel _topnost (cnh->crh_uni que);
1452 if (label == NULL)

1453 return (ECTF_NOLABEL);

1454 if (strcnp(label, cmh->cmh Iabel) 1= 0)

1455 return (ECTF LCONFLI CT) ;

1456 1

1458 if (mergeq_init(&mp, crh->cnh_nthreads) == -1) {

1459 return (errno);

1460 1

1462 VERI FY( crmh->cmh_ni nputs % 2 == 0);

1463 for (cm = list_head(&cnh->cnh_inputs); cm != NULL;
1464 cm = list_next(&nh->cnh_inputs, cm)) {

1465 if (mergeq_add(mp, cm) == -1) {

1466 err = errno;

1467 mer geq_fini (mp);

1468 }

1469 }

1471 err = mergeq_nerge(ngp, ctf_nerge_types, NULL, (void **)&final,
1472 mer geq_fini (myp);

1474 if (err == MERGEQ ERROR) {

1475 return (errno);

1476 } else if (err == MERGEQ UERROR) {

1477 return (nerr);

1478 }

1480 /*

1481 * Disassociate the generated ctf_file_t fromthe original
1482 * way when the input gets cleaned up, we don't accidentally kill
1483 * final reference to the ctf_file_t. If it gets uniquified then we'll
1484 *kill it

1485 */

1486 VERI FY(final ->cmi _input != NULL)

1487 out = final->cm _input;

1488 final->cm _i nput = NULL;

1490 ctf_dprintf("preparing to uniquify against: %\n", cnh->cnh_unique);
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1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501

1503
1504
1505
1506
1507
1508
1509
1510
1511

1513
1514
1515
1516
1517
1518
1519
1520
1390
1521
1522
1523
1393
1524

1396
1397
1398
1399
1525
1401

1527
1528
1529
1530
1531
1406
1532

1534
1535
1536 }

if (cmh->crmh_unique !'= NULL) {

ctf _file_t *u;
err = ctf_um qwfy_types(cnh, out, &u);
if (err 1= 0)

err = ctf_errno(out);
ctf_close(out);
return (err);

}
ctf_cl ose(out);

out = u;
}
Itype = out->ctf_typenax;
if ((out->ctf_flags & LCTF_CHI LD) && Itype != 0)

| type += CTF_CH LD_START;
ctf_dprintf("trying to add the Iabel\n");
if (cmh->crh_l abel !'= NULL &&
ctf_add_I abel (out, cnmh->cnh_| abel,
ctf_close(out);
return (ctf_errno(out));

Itype, 0) !'=0) {

}

ctf_dprintf("nergi ng synbols and the like\n");
if (cmh->cmh_nsynms == B_TRUE)
ctf_merge_synbol _arg_t arg;
arg.cnsa_obj map = &final->cm _omap;
arg. cnsa_funcmap = &final ->cm _f nap;
arg.cmsa_out = out;
arg. cnsa_dedup = B_FALSE;
err = ctf_syntab_iter(out, ctf_nerge_synbols,
err = ctf_merge_synbol s(cnh, out);

&arg);

if (err 1=0)
ctf_close(out);
return (err);
return (ctf_errno(out));
}
err = ctf_nerge_functions(cnmh, out);
if (err 1= 0)

ctf_close(out);
return (ctf_errno(out));

}
}

err = ctf update(out)
if (err 1= {
err = ctf_errno(out);
ctf_close(out);
return (err);
return (ctf_errno(out));

}
*outp = out;
return (0);
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1569 /
1570
1571
1572
1573
1574
1575
1576
1577

*
*
*
*
*
*
*
*
*

Dedup a CTF contai ner.

DWARF and ot her encoding formats that we use to create CTF data nay create
mul tiple copies of a given type. However, after doing a conversion, and
before doing a nerge, we'd prefer, if possible, to have every input container
to be unique.

Doi ng a deduplication is |ike a normal However,

nmer ge. when we diff the types
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1578 * in the container, rather than doing a normal diff, we instead want to diff
1579 * against any already processed types. eg, for a gi ven type i in a container,
1580 * we want to diff it fromO to i - 1.

1581 */

1582 int

1583 ctf_merge_dedup(ctf_merge_t *cnp, ctf_file_t **outp)

1584 {

1585 int ret;

1586 ctf_diff_t *cdp = NULL;

1587 ctf_merge_input_t *cni, *cnt;

1588 ctf _file_t *ifp, *ofp;

1589 ctf_marge_types_t cm

1591 if (cmp == NULL || outp == NULL)

1592 return (EINVAL);

1594 ctf_dprintf("encountered %l inputs\n”, cnp->cnh_ninputs);
1595 if (cmp->cnh_ninputs != 2)

1596 return (EINVAL);

1598 ctf_dprintf("passed argunent sanity check\n");
1600 cnmi = |ist_head(&np->cnh_inputs);

1601 VERIF (cm = NULL);

1602 cnt = Ilst_next(&crrp >cnh_i nputs, cm);

1603 VERI FY(cnt ™ !'= NULL)

1604 ifp = cm->cm _input;

1605 of p = cnt->cm _i nput;

1606 VERI FY(ifp !'= NULL);

1607 VERI FY(of p !'= NULL);

1608 cmcmsrc = ifp;

1609 cmcmout = ofp

1610 cm cm dedup = B_TRUE;

1611 cm cm uni que = B_FALSE;

1613 if ((ret = ctf_nerge_types_init(&m) !'=0) {
1614 return (ret);

1615 }

1617 if ((ret =ctf_diff_init(ifp, ifp, &dp)) != 0)
1618 goto err;

1620 ctf_dprintf("Successfully initialized dedup\n");
1621 if ((ret = ctf_diff_self(cdp, ctf_dedup_cb, &m) != 0)
1622 goto err;

1624 ctf dpri ntf("Successfully diffed types\n");

1625 ret = ctf _merge_ comon( &m ;

1626 ctf_dpri ntf( deduping types result: %\n", ret);
1627 if (ret ==

1628 ret = ctf_update(cmcmout);

1629 if (ret 1=0)

1630 goto err;

1632 ctf_dprintf("Successfully deduped types\n")'

1633 ctf_phase_dunp(cm cm out, "dedup-pre-syms", NULL);
1508 ctf_phase_dunp(cm cm out, "dedup-pre- syms") ;

1635 I

1636 * Now we need to fix up the object and function maps.
1637 */

1638 ctf_nerge_fixup_symmaps(&m cmi);

1513 ctf_nerge_fixup_nontypes(&m cm);

1640 if (cmp->cnh_msynms == B_TRUE) {

1641 ctf_merge_synbol _arg_t arg;
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1642 arg. cnsa_obj map = &cmi ->cm _onap;

1643 arg. cnsa_funcmap = &cni - >cm _f nap;

1644 arg.crmsa_out = cmcmout;

1645 arg. cnsa_dedup = B_TRUE;

1646 ret = ctf_syntab_iter(cmcmout, ctf_nerge_synbols, &arg);
1516 ret = ctf_merge_synbol s(cnp, cmcmout);
1647 if (ret l—O) {

1518 ret = ctf_errno(cmcmout);

1648 ctf_dprintf("failed to dedup synmbol s: %\ n",
1649 ctf_errmsg(ret));

1650 goto err;

1651 }

1524 ret = ctf_merge_functions(cnp, cmcmout);
1525 if (ret |—O) {

1526 ret = ctf_errno(cmcmout);

1527 ctf_dprintf("failed to dedup functions: %\n",
1528 ctf_errmsg(ret));

1529 goto err;

1652 }

1531 }

1654 ret = ctf_update(cmcmout);

1655 if (ret ==0) {

1656 cntc->cm _i nput = NULL;

1657 *outp = cmcm.out;

1658 }

1659 ctf_phase_dunp(cm cm out, "dedup-post-syns", NULL);
1660 err:

1661 ctf_nerge_types_fini(&m;

1662 ctf_diff_fini(cdp);

1663 return (ret);

1664 }
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10812 ctf tools shouldn't add bl ank labels

10813 ctf synmbol mappi ng needs work

Revi ewed by: Jerry Jelinek <jerry.jelinek@oyent.conr

LR

* This file and its contents are supplied under the terns of the

* Common Devel opnent and Distribution License ("CDDL"), version 1.0.
* You may only use this file in accordance with the ternms of version
* 1.0 of the CDDL.

*

* Afull copy of the text of the CDDL should have acconpani ed this

* source. A copy of the CDDL is also available via the Internet at

* http://ww.illunps.org/license/ CODL.

*/

/*

* Copyright 2019 Joyent, Inc.
* Copyright 2015 Joyent, Inc.
*

/

#i fndef _LI BCTF_| MPL_H
#def i ne _LI BCTF_I MPL_H

/*

* Portions of libctf inplementations that are only suitable for CTF s userland
* |library, eg. converting and nerging related routines.

*/

#i nclude <libelf.h>
#i nclude <libctf.h>
#include <ctf_inpl.h>

#i fdef __cpl uspl us
extern "C' {
#endi f

typedef enum ctf_conv_status {
CTF_CONV_SUCCESS
CTF_CONV_ERROR
CTF_CONV_NOTSUP

} ctf_conv_status_t;

nun
N_I—‘O

typedef ctf_conv_status_t (*ctf_convert_f)(int, EIf *, uint_t, int *,
ctf_file_t **, char *, size_t);

extern ctf_conv_status_t ctf_dwarf_convert(int, EIf *, uint_t, int *,
ctf_file_t **, char *, size_t);

/*

* Synbol wal ki ng

*

typedef int (*ctf_syntab_f)(const ElIf64_Sym=*, ulong_t, const char *,
const char *, boolean_t, void *);

extern int ctf_symab_iter(ctf_file_t *, ctf_syntab_f, void *);

/*
* zIlib conpression routines
*/

extern int ctf_conpress(ctf_file_t *fp, void **, size_t *, size_t *);
extern int ctf_diff_self(ctf_diff_t *, ctf_diff_type_f, void *);

/*
* I nternal debugging aids

new

59
60
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*
/
extern void ctf_phase_dunp(ctf_file_t *,

61 extern void ctf_phase_bunp(void);

53 extern void ctf_phase_dump(ctf_file_t *,
63 #ifdef __cplusplus

64 }
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const char *,

const char *);

const char *);



