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REX_B
REX_X
REX_R
REX_W
REX_PREFI X
REX_RW
REX_BW
REX_BRW
REG ESP

static Fi xupret

tls_fixups(Ofl
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#endi

f

Sym desc
Wor d
uchar _t

_desc *ofl,

__unchanged_portion_onitted_

Ox1

0x2

0x4

0x8

0x40

(REX_PREFI X | REX_R| REX_
(REX_PREFI X | REX_ B | REX_
(REX_PREFI X | REX_.B | REX_R | REX_W
0x4

0x03 /* addq nemreg */
0x81 /* addq immreg */
0x8b /* novgq nemreg */
oxc7 /* novq i mMmreg */
0x8d /* leaq nemreg */

coder evi ew */

Rel _desc *arsp)

*sdp = arsp->rel _sym
rtype = arsp->rel _rtype;
*of fset;

of fset = (uchar_t *)((uintptr_t)arsp->rel_roffset +
(uintptr_t)_el f_getxoff(arsp->rel _i sdesc->is_indata) +
(uintptr_t)RELAUX_GET_QOSDESC( ar sp) - >0s_out dat a- >d_buf) ;

/*

* Note that

in certain of the original insn sequences bel ow, the

instructions are not necessarily adjacent

/* ! codereview */

if (sdp->sd_ref
/*

*

*/

== REF_DYN_NEED) {

| E reference nodel

switch (rtype) {
case R AVD64 TLSGD:

To:

/*

* @->1E

*

* Transition:

* 0x00 . byte 0x66

* 0x01 | eaq x@| sgd(%l p), %di
* 0x08 . word 0x6666

* 0x0a rex64

* Ox0b call __tls_get_addr@lt
* 0x10

*

*

*

0x00 novq % s: 0, % ax

0x09 addq x@ottpoff(%ip), % ax

* 0x10

*/

DBG CALL(Dbg_rel oc_transition(ofl->ofl _Im, MMACH
R_AVMD64_GOTTPCFF, arsp, |d_reloc_sym. name))

arsp->rel _rtype = R _AVD64_GOTTPOFF,;

new usr/src/cnd/ sgs/|ibl d/ comon/ machrel . and. c

576
577

579
580
581
582
583
584
585
586

588
589
590
591
592
593
594
595
596

598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

624
625
626
627
628
629

631
517
632
633
634
635
636
637
638
639
640

arsp->rel _roffset += 8;
arsp->rel _raddend = (Sxword)-4;

/*
* Adjust 'offset’ to beginnin
* sequence.
*/
offset -= 4;
(void) mem:py(offset tlsinstr

si zeof (tlsinstr_gd_ie));
return (FlI X_RELQOC);

case R_AMD64_PLT32:
/*
* Fixup done via the TLS GD r
*
/
DBG _CALL(Dbg_rel oc_transition(

R_AMD64_NONE, arsp, ld_rel
return (FI X_ DO\IE)

}

/*
* LE reference nodel
&l

switch (rtype) {
case R_AMD64_TLSGCD:
/*

* G -> LE

*

* Transition:

* 0x00 .byte Ox6

* 0x01 Ieaq x@| sgd(%l p), %di
* 0x08 .word Ox6

* 0x0a rex64

* 0x0b call _ tls_get_addr@lt
* 0x10

* To:

& 0x00 rmovq % s: 0, % ax

* 0x09 | eaq x@ pof f (% ax), % ax
* 0x10

DBG CALL(Dbg_rel oc_transition(ofl->ofl
R_AVMD64_TPOFF32, arsp, |d_rel oc_sy

arsp->rel _rtype = R_AND64_TP03F32;

arsp->rel _roffset += 8;

arsp->rel _raddend = 0;

/*

* Adjust 'offset’ to beginning of ins
*/

of fset -= 4;

(voi d) mem:py(offset

return (FI X_RELCC);

tlsinstr_gd_le,

case R _AMD64_GOTTPOFF: {
case R_AVD64_GOTTPOFF:

/ *

* |E -> LE

Transition 1:

novg % s:0, % eg

addq x@ottpoff(%ip), %eg
To:

* ok ok ok % ok ¥

nmovg % s:0, % eg
l eaq x@pof f (%eg), %Weg

g of instruction

_gd_ie,

el ocati on.

of [ ->of | _Im, M MACH,
oc_sym nane)) ;

_I'ml, M MACH,
m nane) ) ;

truction sequence.

sizeof (tlsinstr_gd_le));
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641 * 534 * Same code sequence used in the GD -> LE transition.
642 * Transition (as a special case): 697 */
643 * novg % s:0, % 12/ % sp 698 if (offset[0] == REX_RW
644 * addq x@ottpoff(%ip), %12/ % sp 699 of fset[ 0] = REX_BRW
645 * To:
646 * nmovq % s:0, %12/ % sp 701 of fset[1] = I NSN_LEA;
647 * addq x@ pof f (% ax), % 12/ % sp 702 offset[2] = Ox80 | (reg << 3) | reg;
648 *
649 * Transition 2: 536 (void) menctpy(offs t, tlsinstr_gd_le, sizeof (tlsinstr_gd_le));
650 * nmovg x@ottpoff(%ip), %eg 704 return (FI X_RELOC);
651 * movg %s: (%eg), %Weg 705 }
521 * Transition: 706 #endif /* ! codereview */
522 * 0x00 nmovg % s: 0, % ax
523 * 0x09 addq x@ottopoff(%ip), % ax 708 ld_eprintf(ofl, ERR FATAL, MSG_| NTL( MSG_REL_BADTLSI NS),
524 * 0x10 709 conv_rel oc_and64 type(arsp >rel _rtype, O, &Jnv_buf)
652 * To: 710 arsp->rel _isdesc->is_file->ifl_nane,
653 * novg x@poff (% eg), %eg 711 I d_rel oc_sym nar're(arsp)
654 * nmovq % s: (%eg), %eg 712 ar sp->rel _I sdesc->i s_nane,
526 * 0x00 rmovq % s: 0, % ax 713 EC OFF(arsp->rel _roffset));
527 * 0x09 | eaq x@ pof f (% ax), % ax 714 return (FI X_ERROR);
528 * 0x10 715 }
655 */ 716 #endif /* | codereview */
656 Conv_inv_buf _t inv_buf; 717 case R_AMD64_TLSLD:
657 uint8_t reg; /* Register */ 718 *
719 * LD -> LE
659 of fset -= 3; 720 i
721 * Transition
661 reg = offset[2] >> 3; /* Encoded dest. reg. operand */ 722 * 0x00 |l eaq x1@|I sgd(%ip), %di
723 i 0x07 call __tls_get_addr@lt
663 #endif /* | codereview */ 724 * 0x0c
664 DBG CALL(Dbg_reloc_transition(ofl->ofl _|Im, M MACH 725 * To:
665 R_AVD64_TPOFF32, arsp, |d_reloc_sym name)); 726 * 0x00 . byte 0x66
666 arsp->rel _rtype = R_ANDGA_TPCFFSZ; 727 * 0x01 . byte 0x66
667 arsp->rel _raddend = 0; 728 * 0x02 . byte 0x66
729 & 0x03 movq % s: 0, % ax
669 /* 730 */
670 * This is transition 2, and the special case of form1 where 731 DBG CALL(Dbg_reloc_transition(ofl->ofl _Im, MMACH
671 * a normal transition would index % sp or %12 and need a SIB 732 R_AMD64_NONE, arsp, |d_reloc_sym nama));
672 * byte in the leaq for which we | ack space 733 of fset -= 3}
673 */ 734 (voi d) mem:py(offset tlsinstr_ld_le, sizeof (tlsinstr_Id_le));
674 if ((offset[1] == INSN_.MOVMR) || 735 return (FI X_DONE);
675 ((offset[1] == INSN ADDNR) &% (reg == REG ESP))) {
676 I * 737 case R_AMD64_DTPOFF32:
677 * |f we needed an extra bit of MOD.reg to refer to 738 /*
678 * this register as the dest of the original novg we 739 * LD->LE
679 * need an extra bit of MOD.rmto refer to it in the 740 *
680 * dest of the replacenent novqg or addg. 741 * Transition:
681 */ 742 * 0x00 | eaq x1@it pof f (% ax), % cx
682 if (offset[0] == REX_RW 743 * To:
683 of fset[0] = REX_BW 744 */ 0x00 | eaq x1@ poff (% ax), % cx
745 *
685 of fset[1] = (offset[1] == I NSN_MOVMR) ? 746 DBG CALL(Dbg_reloc_transition(ofl->ofl _|Im, M MACH
686 INSN_MOVIR : | NSN_ADDI R; 747 R_AMD64_TPOFF32, arsp, ld_reloc_sym | narre))
687 offset[2] = OxcO | reg; 748 arsp->rel _rtype = R_ANDGA_TPCFF32
530 * Adjust 'offset’ to beginning of instruction sequence. 749 arsp->rel _raddend = 0;
531 */ 750 return (FITX_RELCC);
532 of fset -= 12; 751 }
689 return (FI X_RELCC); 753 return (FI X_RELOC);
690 } else if (offset[1] == | NSN_ADDMR) { 754 }
691 #endif /* ! codereview */
692 /* 756 static uintptr_t
693 * |f we needed an extra bit of MOD.reg to refer to 757 1 d_do_activerel ocs(Of | _desc *ofl)
694 * this register in the dest of the addg we need an 758 {
695 * extra bit of both MOD.reg and MOD.rmto refer to it 759 Rel _desc *arsp;
696 * in the source and dest of the |eaq 760 Rel _cachebuf *rchbp;
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Ali st
uintptr
_f

e
tr
of | _flal

if (aplist nitems(ofl—>of| actrels.rc
I

| *

i dx;
_t return_code = 1;
ag_t flags = ofl->of | _fl ags;

| =

_list) I'=0)
G _CALL(Dbg_rel oc_doact _title(ofl->ofl _Im));

* Process active relocations.

*/

REL_CACHE_TRAVERSE( &of | - >of | _actrels, idx, rcbp, arsp) {

uchar _t *addr;
Xwor d val ue;

Sym desc *sdp;
const char *ifl _naneg;
Xwor d r ef addr;
int nmoved = O;
Cot r ef gref;
Os_desc *osp;

*

* |f the section this relocation is against has been di scarded
* (-zignore), then discard (skip) the relocation itself.
*

if ((arsp->rel_isdesc->is_flags & FLG IS DI SCARD) &&
((arsp->rel _flags & (FLG REL_GOT | FLG REL_BSS |

FLG REL_PLT | FLG REL_NONFQ)) == 0)) {

"DBG_CALL(Dbg_rel oc_discard(ofl->of _Im, MMCH arsp));
conti nue;

}

/*

* We determine what the 'got reference’ nodel (if required)

* is at this point. This needs to be done before tls_fixup()

* since it may 'transition’ our instructions.

*

*

The got table entries have already been assigned,
* and we bind to those initial entries.
*

/

if (arsp->rel fI ags & FLG REL_DTLS)

gref GOT_REF_TLSGD;

else if (arsp- >re| “flags & FLG REL_MILS)

gref = GOT_REF_TLSLD;

else if (arsp->rel _flags & FLG REL_STLS)

gref = GOT_REF_TLSI E;
el se

gref = GOT_REF_CENERI C

*

* Performany required TLS fixups.
*/

if (arsp->rel _flags & FLG REL_TLSFI X) {
Fi xupr et ret;

if ((ret = tls_fixups(ofl, arsp)) == FI X_ERROR)

return (S_ERROR);
if (ret == FI X_DONE)

conti nue;

}

/*

* |f this is a relocation against a nove table, or

* expanded nove table, adjust the relocation entries.

*

if (RELAUX_GET_MOVE(arsp))
| d_adj _noverel oc(ofl, arsp);
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828 sdp = arsp->rel _sym

829 refaddr = arsp->rel _roffset +

830 (O f)_elf_getxoff(arsp->rel _isdesc->is_indata);

832 if ((arsp->rel _flags & FLG REL_CLVAL) ||

833 (arsp->rel _flags & FLG REL_GOTCL))

834 val ue = 0;

835 else if (ELF ST TYPE(sdp >sd_sym >st _info) == STT_SECTION) {
836 Sym desc sym

838 /*

839 * The value for a symbol pointing to a SECTION

840 * is based of f of that sections position.

841 */

842 if ((sdp->sd_isc->is flags & FLG | S RELUPD) &&

843 [* LINTED */

844 (sym= Id_am|_partial (arsp, arsp->rel_raddend))) {
845 /*

846 * The synbol was noved, so adjust the val ue
847 * relative to the new section.

848 */

849 val ue = sym >sd_sym >st_val ue;

850 noved = 1;

852 /*

853 * The original raddend covers the displacenent
854 * fromthe section start to the desired

855 * address. The val ue conputed above gets us
856 * fromthe section start to the start of the
857 * synbol range. Adjust the old raddend to
858 * renpve the offset fromsection start to
859 * synbol start, |eaving the displacenent

860 * wthin the range of the synbol.

861 */

862 arsp->rel _raddend -= sym >sd_osym >st _val ue;
863 } else {

864 val ue = _el f_get xof f (sdp->sd_i sc->i s_i ndata);
865 if (sdp->sd_isc->is_shdr->sh_flags & SHF_ALLOC)
866 val ue += sdp->sd_i sc->i s_osdesc->
867 os_shdr - >sh_addr ;

868 }

869 i f (sdp->sd_isc->is_shdr->sh_flags & SHF_TLS)

870 val ue -= ofl->of | _tlsphdr->p_vaddr;

872 } else if (1S_SIZE(arsp->rel_rtype)) {

873 /*

874 * Size relocations require the synmbols size.

875 */

876 val ue = sdp->sd_sym >st_si ze;

878 } else if ((sdp->sd_flags & FLG SY_CAP) &&

879 sdp- />sd aux && sdp->sd_aux->sa_PLTndx) {

880

881 * |f relocation is against a capabilities synbol, we
882 * need to junp to an associated PLT, so that at runtime
883 * 1d.so.1 is involved to determne the best bindi ng
884 */choi ce. Oherwise, the value is the synbols val ue.
885 *

886 value = I d_cal c_plt_addr(sdp, ofl);

887 } else

888 val ue = sdp->sd_sym >st _val ue;

890 /*

891 * Rel ocation agai nst the GLOBAL_OFFSET_TABLE.

892 */
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if

osp =

/*
*
*

*

if

*
*
*
*
*
*
*
*
f

((arsp->rel _flags & FLG REL_GOT) &&

Il1d_rel oc_set_aux_osdesc(ofl, arsp, ofl->ofl_osgot))
“return (S_ERROR);

RELAUX_GET_GOSDESC( ar sp) ;

If 1 oadabl e and not producing a rel ocatabl e object add the
sections virtual address to the reference address.

((arsp->rel _flags & FLG REL_LOAD) &&
((flags & FLG OF_RELOBJ) == 0))
refaddr += arsp->rel _isdesc->i s_osdesc->
os_shdr->sh_addr;

If this entry has a PLT assigned to it, its value is actually
the address of the PLT (and not the address of the function).

(1S_PLT(arsp->rel _rtype)) {
if (sdp->sd_ aux && sdp->sd_aux- >sa_PLTndx)
value = | d_cal c_plt_addr(sdp, ofl);

Add rel ocations addend to value. Add extra
rel ocati on addend if needed.

Note: For GOT relative relocations on and64 we discard the
addend. It was relevant to the reference - not to the
data item being referenced (ie: that -4 thing).

((arsp->rel _flags & FLG REL_GOT) == 0)
val ue += arsp->rel _raddend;

Det ermi ne whet her the val ue needs further adjustnent. Filter
through the attributes of the relocation to determn ne what
adj ustment is required. Note, many of the follow ng cases
are only applicable when a .got is present. As a .got is
not generated when a relocatable object is being built,

any adjustnments that require a .got need to be skipped.
/

((arsp->rel _flags & FLG REL GOT) &&
((flags & FLG OF_RELOB]) == 0)) {

Xwor d Rladdr;
uintptr_t R2addr ;
Wor d got ndx;
CGot ndx *gnp;

/*

* Performrel ocation against GOT table. Since this
* doesn’t fit exactly into a relocation we place the
* appropriate byte in the GOT directly
*
*
*

Cal cul ate offset into GOT at which to apply
the rel ocation.
*/
gnp = | d_find_got_ndx(sdp->sd_GOrndxs, gref, ofl, arsp);
assert(gnp);

if (arsp->rel_rtype == R_AVMD64_DTPOFF64)
got ndx = gnp->gn_got ndx + 1;

el se
got ndx = gnp->gn_got ndx;

Rladdr = (Xword) (gotndx * M GOT_ENTSI ZE);
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/*

* Add the GOTs data’'s of fset.
*

/

R2addr = Rladdr + (uintptr_t)osp->0s_outdata->d_buf;

DBG_CALL(Dbg_rel oc_doact (of | ->of | _Iml, ELF_DBG LD_ACT,
M MACH, SHT_RELA, arsp, Rladdr, val ue,
I'd_rel oc_sym nane));

/*
* And do it.
*
if (ofl->ofl _flagsl & FLG OF1_ENCDI FF)
*(Xword *)R2addr = | d_bswap_Xwor d(val ue);
el se
*(Xword *)R2addr = val ue;
conti nue;

} else if (1S_GOT_BASED(arsp->rel_rtype) &&
((flags & FLG OF_RELOBJ) == 0
val ue -= ofl->ofl _osgot->0s_shdr->sh_addr;

} else if (1S_GOTPCREL(arsp- >re| _rtype) &&
((flags & FLG OF_RELOBJ) == 0)) {
Got ndx *gnp;

/*
* Cal cul ation:
* G+CGlr+A-P
*
/
=1d f| nd _got _ndx(sdp->sd_GOrndxs, gref, ofl, arsp);
assert(
val ue = (Xword)(ofl ->of | _osgot->0s_shdr-> sh_addr) +
((Xwor d) gnp->gn_got ndx * M GOT_ENTS| ZE) +
arsp->rel _raddend - refaddr;

} else if (1S_GOT_PC(arsp->rel_rtype) &&
((flags & FLG OF_RELOBJ) == 0))
val ue = (X\mrd)(ofl->ofl _osgot - >0s_shdr - >
sh_addr) - refaddr + arsp->rel_raddend;

} else if ((IS_PC RELATIVE(arsp->rel_rtype)) &&
(((flags & FLG OF RELOBJ) == 0
(osp == sdp->sd_i sc->i s_osdesc))) {
val ue -= refaddr;

} else if (IS TLS INS(arsp->rel_rtype) &&
| S_GOT_RELATI VE(ar sp->rel _rtype) &&
((flags & FLGCF - RELOBJ) == 0)) {

Got ndx *gnp;

gnp = | d_find_got_ndx(sdp->sd_GOTndxs, gref, ofl, arsp);
assert(gnp);
val ue = ( Xwor d) gnp->gn_got ndx * M GOT_ENTSI ZE;

} else if (1S_GOT_RELATIVE(arsp->rel _rtype) &&
((flags & FLG OF_RELOBJ) == 0)) {
Got ndx *gnp;

gnp = | d_find_got_ndx(sdp->sd_GOTndxs, gref, ofl, arsp);
assert(gnp);
val ue = ( Xwor d) gnp->gn_got ndx * M GOT_ENTSI ZE;

} else if ((arsp->rel _flags & FLG REL_STLS) &&
((flags & FLG OF_RELOBJ) == 0)) {
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Xwor d tl sstatsize;

/*
* This is the LE TLS reference nodel. Static
* of fset is hard-coded.
*
/

tlsstatsize = S_ROUND(of | ->of | _t| sphdr->p_nensz,
M TLSSTATALI GN) ;
value = tlsstatsize - val ue;

/*

* Since this code is fixed up, it assunes a negative
* of fset that can be added to the thread pointer.

S

if (arsp->rel_rtype == R_AMD64_TPOFF32)
val ue = -val ue;

}

if (arsp->rel _isdesc->is_file)

ifl _name = arsp->rel _isdesc->is_file->ifl_nane;
el se

i fl_nane = MSG_| NTL(MSG_STR_NULL) ;

*
* Make sure we have data to relocate. Conpiler and assenbler
* devel opers have been known to generate rel ocations agai nst
* invalid sections (nornmally .bss), so for their benefit give
* themsufficient information to hel p anal yze the probl em
*/End users shoul d never see this.

*

f

(arsp->rel _i sdesc->i s_i ndat a- >d_buf == 0) {
Conv_i nv_buf _t inv_buf;

I d_eprintf(ofl, ERR FATAL, MSG_ | NTL(MSG REL_EMPTYSEC),
conv_rel oc_and64_t ype(arsp->rel _rtype, 0, & nv_buf),
ifl_name, ld_rel oc_sym nanme(arsp),

EC WORD( ar sp- >rel _i sdesc->i s_scnndx),
arsp->rel _i sdesc->i s_nane);

return (S_ERROR);

}

/*
* Get the address of the data itemwe need to nodify.
*
/
addr = (uchar_t *)((uintptr_t)arsp->rel _roffset +
(uintptr_t)_elf_getxoff(arsp->rel_isdesc->is_indata));

DBG _CALL(Dbg_rel oc_doact (of | ->of | _I M, ELF_DBG LD ACT,
M MACH, SHT_RELA, arsp, EC NATPTR(addr), val ue
Id_rel oc_sym nane));

addr += (uintptr_t)osp->0s_outdata->d_buf;

if ((((uintptr_t)addr - (uintptr_t)ofl->ofl_nehdr) >

of | ->of | _size) || (arsp->rel _roffset >
osp->0s_shdr->sh_si ze)) {
int cl ass;

Conv_i nv_buf _t inv_buf;

if (((uintptr_t)addr - (uintptr_t)ofl->ofl_nehdr) >
of | - >of | _si ze)
class = ERR FATAL;
el se
class = ERR_WARNI NG

Id_eprintf(ofl, class, MSG |NTL(MSG REL_I NVALOFFSET),
conv_rel oc_and64_t ype(arsp->rel _rtype, 0, & nv_buf),
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1091 i fl _name, EC WORD(arsp->rel _isdesc->i s_scnndx),
1092 arsp->rel _i sdesc->i s_nane, |d_rel oc_sym nane(arsp),
1093 EC_ADDR((ui ntptr_t)addr -

1094 (uintptr_t)ofl->ofl_nehdr));

1096 if (class == ERR _FATAL) {

1097 return_code = S_ERROR

1098 conti nue;

1099 }

1100 }

1102 *

1103 * The relocation is additive. Ignore the previous synbol
1104 * value if this local partial synbol is expanded.

1105 */

1106 if (noved)

1107 val ue -= *addr;

1109 /*

1110 * |f '-z noreloc’ is specified - skip the do_reloc_ld stage.
1111 *

1112 if (OFL_DO RELOC(ofl)) {

1113 I *

1114 * If this is a PROGBITS section and the running |inker
1115 * has a different byte order than the target host,
1116 * tell do_reloc_ld() to swap bytes.

1117 */

1118 if (do_reloc_ld(arsp, addr, &value, |d_reloc_sym nane,
1119 ifl_nanme, OFL_SWAP_RELOC DATA(ofl, arsp),

1120 of[->of | _Im) == 0) {

1121 of | ->of | _flags | = FLG OF_FATAL;

1122 return_code = S_ERROR;

1123 }

1124 }

1125 }

1126 return (return_code);

1127

1129 static uintptr_t

1130 1 d_add_outrel (Word flags, Rel _desc *rsp, O _desc *ofl)

1131 {

1132 Rel _desc *orsp;

1133 Sym desc *sdp = rsp->rel _sym

1135 /*

1136 * Static executables *do not* want any rel ocations agai nst them
1137 * Since our engine still creates relocations agai nst a WEAK UNDEFI NED
1138 * synbol in a static executable, it’s best to disable them here
1139 * instead of through out the relocation code.

1140 */

1141 if (OFL_I'S_STATIC EXEC(ofl))

1142 return (1);

1144 /*

1145 * |f we are adding a output relocation against a section

1146 * synbol (non-RELATIVE) then mark that section. These sections
1147 * will be added to the .dynsym synbol table.

1148 */

1149 if (sdp & (rsp->rel _rtype !'= MR RELATIVE) &&

1150 ((flags & FLG REL_SCNNDX)

1151 (ELF_ST_TYPE(sdp->sd_sym >st _info) == STT_SECTION))) {

1153 /*

1154 * If this is a COMWON synbol - no output section

1155 * exists yet - (it's created as part of symvalidate()).
1156 * So - we nmark here that when it’s created it should
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1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167

1169
1170
1171
1172
1173
1174
1175

1177
1178
1179

1181
1182
1183
1184
1185
1186
1187
1188
1189
1190

1192
1193

1195
1196
1197
1198
1199
1200
1201

1203
1204
1205
1206
1207

1209
1210
1211
1212
1213

1215
1216
1217
1218
1219
1220
1221 }

* be tagged with the FLG OS_OUTREL fl ag.
=

if ((sdp->sd_flags & FLG SY. SPECSEC) &&
(sdp->sd_sym >st _shndx == SHN_ ) {
i f (ELF_ST_TYPE(sdp->sd_sym >st_info) != STT_TLS)
of T->of | _flagsl | = FLG OF1_BSSOREL;
el se
of | ->of | _flagsl | = FLG OF1_TLSOREL;
} else {
Os_desc *osp;
Is_desc *isp = sdp->sd_isc;

if (isp & ((osp = isp->is_osdesc) != NULL) &&
((osp->o0s_flags & FLG OS_QUTREL) == 0)) {
of | - >of | _dynshdr cnt ++;
osp->os_flags | = FLG_OS_CUI’REL;

}

/* Enter it into the output relocation cache */
if ((orsp =1ld_reloc_enter(ofl, &ofl->ofl _outrels, rsp, flags)) == NULL)
return (S_ERROR);

if (flags & FLG REL_GOT)
of | ->of I _relocgot sz += (Xword)si zeof (Rela);

f (flags & FLG REL_PLT)

of | ->of | _rel ocpl tsz += (Xword)sizeof (Rela);
f (flags & FLG REL_BSS)

of | ->of | _rel ochsssz += (Xword)sizeof (Rela);
f (flags & FLG REL_NO NFO

of | ->of | _rel ocrel'sz += (Xword)si zeof (Rela);

el se

el se

el se

el se
RELAUX_GET_GOSDESC( or sp) - >0s_szoutrel s += (Xword)si zeof (Rela);

if (orsp- >re| _rtype == M R RELATI VE)
of | ->of | _rel ocrelcnt ++;

/*
* W don't performsorting on PLT rel ocati ons because
* they have already been assigned a PLT index and if we
* were to sort themwe would have to re-assign the plt indexes.
*/
i f ('(flags & FLG REL_PLT))
of | - >of | _rel occnt ++;

/*
* Insure a GLOBAL_OFFSET_TABLE is generated if required.
*
if (I'S_GOT_REQU RED(orsp->rel _rtype))
of | ->of | _flags | = FLG_OF_BLDGOT;
*

* |dentify and possibly warn of a displacenent relocation.
*/

if (orsp->rel_flags & FLG REL_DI SP)
of | ->of | _dtflags_1 | = DF_1_DI SPRELPND;

if (ofl->ofl _flags & FLG OF VERBCSE)
I d_di sp_errmsg(MSG_| NTL( MSG_REL_DI SPREL4), orsp, ofl);

}

DBG CALL(Dbg_reloc_ors_entry(ofl->ofl _Im, ELF_DBG LD, SHT_RELA,
M _MACH, orsp));

return (1);
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1223 /*

1224 * process relocation for a LOCAL synbol

1225 */

1226 static uintptr_t

1227 1d_rel oc_l ocal (Rel _desc * rsp, Ol _desc * ofl)

1228 {

1229 of | _flag_t flags = ofl->of | _fl ags;

1230 Sym desc *sdp = rsp->rel _sym

1231 Wor d shndx = sdp->sd_sym >st _shndx;

1232 Wor d ortype = rsp->rel _rtype;

1234 /*

1235 * if ((shared object) and (not pc relative relocation) and
1236 * (not agai nst ABS synbol ))

1237 * then

1238 * buil d R_AMD64_RELATI VE

1239 * fi

1240 */

1241 if ((flags & FLG OF SHAROBJ) && (rsp->rel fla gs & FLG REL_LQAD) &&
1242 I (1 S_PC_RELATI VE(rsp->rel _rtype)) &% T(1S_SIZE(rsp->rel _rtype)) &&
1243 I (1 S_GOT_BASED( r sp->rel rtype)) &&

1244 I'(rsp->rel _isdesc != NULL

1245 (rsp->rel _isdesc->is_shdr- >sh _type == SHT_SUNW dof)) &&
1246 (((sdp->sd_flags & FLG SY_SPECSEC) == 0) []

1247 (shndx != SHN_ABS) || (sdp->sd_aux && sdp- >sd_aux- >sa_synspec))) {
1249 /*

1250 * R_AMD64_RELATI VE updates a 64bit address, if this
1251 * relocation isn't a 64bit binding then we can not
1252 * sinplify it to a RELATIVE rel ocation.

1253 */

1254 if (reloc_tabl e[ort pe].re_fsize = sizeof (Addr)) {
1255 return (1 d_add_outrel (0, rsp, ofl));

1256 }

1258 rsp->rel _rtype = R AVD64_ RELATI VE;

1259 if (ld_add_outrel (FLG REL_ADVAL, rsp, ofl) == S _ERROR)
1260 return (S_ERROR);

1261 rsp->rel _rtype = ortype;

1262 return (1);

1263 }

1265 /*

1266 * |If the relocation is against a 'non-allocatable’ section
1267 * and we can not resolve it now - then give a warning

1268 * nessage.

1269 *

1270 * W can not resolve the synmbol if either:

1271 * a) it’'s undefined

1272 * b) it’s defined in a shared library and a

1273 * COPY relocation hasn’t noved it to the executable
1274 *

1275 * Note: because we process all of the relocations against the
1276 * text segment before any others - we know whet her
1277 * or not a copy relocation will be generated before
1278 * we get here (see reloc_init()->reloc_segnments()).
1279 */

1280 if (!(rsp->rel _flags & FLG REL_LOAD) &&

1281 ((shndx == SHN UNDEF) ||

1282 ((sdp->sd_ref == REF_DYN_NEED) &&

1283 ((sdp->sd flags & FLG SY ~MWTOCOW) == 0)))) {

1284 Conv_inv_buf _t inv_buf;

1285 GCs_desc *osp = RELAUX_(ET_CSDESC(rsp);

1287 /*

1288 * |f the relocation is against a SHT_SUNW ANNOTATE
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1289 * section - then silently ignore that the relocation
1290 * can not be resol ved.

1291 */

1292 if (osp & (osp->0s_shdr->sh_type == SHT_SUNW ANNOTATE) )
1293 return (0);

1294 Id_eprintf(ofl, ERR WARNING, MSG | NTL(MSG REL_EXTERNSYM) ,
1295 conv_rel oc_and64 _type(rsp- >rel _rtype, 0, & nv_buf),
1296 rsp->rel _isdesc->is_file->ifl_nane,

1297 I d_rel oc_sym name(rsp), osp->0S name)

1298 return (1);

1299 1

1301 /*

1302 * Performrel ocation.

1303 */

1304 return (ld_add_actrel (NULL, rsp, ofl));

1305 }

1308 static uintptr_t

1309 I d_rel oc_TLS(Bool ean | ocal, Rel_desc * rsp, Ol _desc * ofl)

1310 {

1311 Wor d rtype = rsp->rel _rtype;

1312 Sym desc *sdp = rsp->rel _sym

1313 of | _flag_t flags = ofl->of | _fl ags;

1314 Got ndx *gnp;

1316 /*

1317 * |f we're building an executable - use either the IE or LE access
1318 * model. |If we’'re building a shared object process any | E nodel.
1319 */

1320 if ((flags & FLG OF_EXEC) || (IS _TLS IE(rtype))) {

1321 /*

1322 * Set the DF_STATIC_TLS fl ag.

1323 */

1324 of | ->of | _dtfl ags | = DF_STATI C TLS;

1326 if (!local || ((flags & FLG OF_EXEC) == 0)) {

1327 /*

1328 * Assign a GOT entry for static TLS references.
1329 *

1330 if ((gnp = Id_find_got_ndx(sdp->sd_GOrndxs,

1331 GOT_REF_TLSIE, ofl, rsp)) == NULL) {

1333 if (ld_assign_got_TLS(local, rsp, ofl, sdp,
1334 gnp, GOT_REF_TLSIE, FLG REL_STLS,

1335 rtype, R_AVMD64_TPOFF64, 0) == S ERROR)
1336 return (S_ERROR);

1337 }

1339 /*

1340 * | E access nodel .

1341 *

1342 if (I1S_TLS IE(rtype))

1343 return (1d_add_actrel (FLG REL_STLS, rsp, ofl));
1345 I *

1346 */Fixups are required for other executable nodels.
1347 *

1348 return (1d_add_actrel ((FLG REL_TLSFI X | FLG REL_STLS),
1349 rsp, ofl));

1350 }

1352 /*

1353 * LE access nodel .

1354 */
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1355 if (I1S_TLS LE(rtype))

1356 return (1d_add_actrel (FLG REL_STLS, rsp, ofl));

1358 return (1d_add_actrel ((FLG REL_TLSFI X | FLG REL_STLS),

1359 rsp, ofl));

1360 }

1362 /*

1363 * Building a shared object.

1364 *

1365 * Assign a GOT entry for a dynamic TLS reference.

1366 *

1367 if (IS TLS LD(rtype) &% ((gnp = |d_find_got_ndx(sdp->sd_GOIndxs,

1368 GOT_REF_TLSLD, ofl, rsp)) == NULL)) {

1370 if (ld_assign_got_TLS(local, rsp, ofl, sdp, gnp, GOT_REF_TLSLD,
1371 FLG REL_MILS, rtype, R._ AND64 DTPMODG4, NULL) == S_ERROR)
1372 return (S_ERROR);

1374 } elseif (ISTLS GD(rty

1375 ((gnp = 1d_ f| nd_got ndx(sdp >sd_GOlndxs, GOT_REF_TLSGD,

1376 of I, rsp)) == NULL)) {

1378 if (ld_assign_got_TLS(local, rsp, ofl, sdp, gnp, GOT_REF_TLSGD,
1379 FLG REL_DTLS, rtype, R _AVD64_DTPMOD64,

1380 R_AND64_DTPOFF64) == S_ERROR)

1381 return (S_ERROR);

1382 }

1384 if (IS TLS_LD(rtype))

1385 return (ld_add_actrel (FLG_REL_MILS, rsp, ofl));

1387 return (I d_add_actrel (FLG REL_DTLS, rsp, ofl));

1388 }

1390 /* ARGSUSED5 */
1391 static uintptr_t
1392 | d_assign_got_ndx(Alist **al pp, Gotndx *pgnp, Gotref gref, Ol _desc *ofl,

1393 Rel _desc *rsp, Sym desc *sdp)

1394 {

1395 Xwor d raddend;

1396 Got ndx gn, *gnp;

1397 Aliste 1 dx;

1398 uint_t gotents;

1400 raddend = rsp->rel _raddend;

1401 if (pgnp && (pgnp->gn_addend == raddend) && (pgnp->gn_gotref == gref))
1402 return (1);

1404 if ((gref == GOT_REF_TLSGD) || (gref == GOT_REF_TLSLD))
1405 gotents = 2;

1406 el se

1407 gotents = 1;

1409 gn. gn_addend = raddend;

1410 gn. gn_got ndx = of | ->of | _gotcnt;

1411 gn.gn_gotref = gref;

1413 of | ->of | _gotcnt += gotents;

1415 if (gref == GOT_REF_TLSLD) {

1416 if (ofl->of T_tlsldgotndx == NULL) {

1417 if ((gnp = libld_malloc(sizeof (Gotndx))) == NULL)
1418 return (S_ERROR);

1419 (void) mencpy(gnp, &gn, sizeof (Gotndx));

1420 of | ->of | _tI sl dgot ndx = gnp;
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1421 }

1422 return (1);

1423 }

1425 idx = 0;

1426 for (ALl ST_TRAVERSE(*al pp, idx, gnp)) {

1427 if (gnp->gn_addend > raddend)

1428 br eak;

1429 }

1431 I*

1432 * QOT indexes are nmintained on an Alist, where there is typically
1433 * only one index. The usage of this list is to scan the list to find
1434 * an index, and then apply that index inmrediately to a relocation.
1435 * Thus there are no external references to these GOT index structures
1436 * that can be conpromi sed by the Alist being reallocated.

1437 *

1438 if (alist_insert(alpp, &gn, sizeof (Cotndx),

1439 AL_CNT_SDP_GOT, idx) == NULL)

1440 return (S_ ERR(P)

1442 return (1);

1443 }

1445 static void
1446 |1 d_assi gn_plt_ndx(Symdesc * sdp, Ol _desc *ofl)

1447 {

1448 sdp->sd_aux->sa_PLTndx = 1 + ofl->of| _pltcnt++;

1449 sdp- >sd_aux- >sa_PLTGOIndx = of|->of | _got cnt ++;

1450 of | ->of T_flags [= FLG OF_BLDGOT;

1451 }

1453 static uchar_t pltO_tenplate[ M PLT_ENTSI ZE] = {

1454 /* 0x00 PUSHQ GOT+8(% i p) */ oxff, 0x35, 0x00, 0x00, 0x00, 0x00,
1455 /* 0x06 JMP  *CGOT+16(%ip) */ Oxff, Ox25, 0x00, 0x00, 0x00, 0x00,
1456 /* 0x0c NOP */ 0x90,

1457 /* 0x0d NOP */ 0x90,

1458 /* 0x0e NOP */ 0x90,

1459 /* OxOf NOP */ 0x90

1460 };

1462 /*

1463 * Initializes .got[0] with the _DYNAM C synbol val ue.

1464 */

1465 static uintptr_t

1466 1 d_fillin_gotplt(Ofl_desc *ofl)

1467 {

1468 int bswap = (ofl->of | _flagsl & FLG OF1_ENCDI FF) != 0;
1470 if (ofl->ofl_osgot) {

1471 Sym desc *sdp;

1473 if ((sdp = Id_symfind(MSG ORI G( M5G_SYM DYNAM C U),
1474 SYM NOHASH, " NULL, ofl)) !'= NULL) {

1475 uchar_t *genptr;

1477 genptr = ((uchar_t *)ofl->of | _osgot->o0s_out dat a- >d_buf +
1478 (M_GOT_XDYNAM C * M GOT_ENTSI ZE) ) ;

1479 /* LINTED */

1480 *(Xword *)genptr = sdp->sd_sym >st_val ue;
1481 if (bswap)

1482 /* LINTED */

1483 *(Xword *)genptr =

1484 /* LINTED */

1485 | d_bswap_Xwor d(*( Xword *)genptr);

1486 }
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1487 }

1489 /*

1490 * Fill in the reserved slot in the procedure |inkage table the first
1491 * entry is:

1492 * 0x00 PUSHQ GOT+8( % i p) # GOT[ 1]

1493 * 0x06 JMP *GOT+16( % i p) # GOT[ 2]

1494 * 0x0c NOP

1495 * 0x0d NOP

1496 * 0x0e NOP

1497 * 0x0f NOP

1498 *

1499 if ((ofl->ofl _flags & FLG OF_DYNAM C) && of | ->of | _osplt) {

1500 uchar _t *pltent;

1501 Xwor d val 1;

1503 pltent = (uchar_t *)ofl->ofl _osplt->o0s_outdata->d_buf;
1504 bcopy(pltO_tenplate, pltent, sizeof (pltO_tenplate));
1506 /*

1507 * |f -z noreloc’ is specified - skip the do_reloc_Id
1508 * stage.

1509 */

1510 if (!OFL_DO RELOC(ofl))

1511 return (1);

1513 /*

1514 * filin:

(515 * PUSHQ GOT + 8(% i p)

1516 *

1517 * Note: Ox06 bel ow represents the offset to the

1518 * next instruction - which is what %ip wll
1519 * be pointing at.

1520 */

1521 val 1 = (ofl->of| _osgot->0s_shdr->sh_addr) +

1522 (M_GOT_XLI NKVAP * M GOT_ENTSI ZE) -

1523 of I->of | _ospl t->0s_shdr->sh_addr - 0x06;

1525 if (do_reloc_|l d(& desc_r_and64_gotpcrel, &pltent[0x02],
1526 &val 1, syn_rdesc_sym nane, MSG ORI G MSG_SPECFI L_PLTENT),
1527 bswap, ofl->ofl _Inm) == 0) {

1528 I'd_eprintf(ofl, ERR FATAL, MSG | NTL(MSG PLT_PLTOFAIL));
1529 return (S_ ERRO?);

1530 }

1532 /*

1533 * filin:

1534 *  JMP *GOT+16(% i p)

11585] */

1536 val1 = (of | ->of _osgot->o0s_shdr->sh_addr) +

1537 (M_GOT_XRTLD * M GOT_ENTSI ZE) -

1538 of T->of | _ospl t->0s_shdr->sh_addr - 0xOc;

1540 if (do_reloc_ld(& desc_r_anmd64_gotpcrel, &pltent[0x08],
1541 &val 1, syn_rdesc_sym_ name, MSG_ORI G(I\/BG SPECFI L PLTENT)
1542 bswap, ofl->ofl Irﬂ) == 0) {

1543 I'd_eprintf(ofl, ERR FATAL, NMBG | NTL(MSG PLT PLTOFAIL));
1544 return(SERCR);

1545 }

1546 }

1548 return (1);

1549 }
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"void (*)(void)" function

{ [* amd64 */
/* pushq % bp */
/* novq % sp, % bp */
/* movq % bp, % sp */
/* popq % bp */
/* ret */

paddi ng i n SHF_EXECI NSTR secti ons

starting offset for fill within nmenory referenced by base

cnt)

* 0x90 is an X86 NOP instruction in both 32 and 64-bit worlds.

S {

/* Target _mach */
/* mmach */
/* m machpl us */
/* mflagsplus */
/* mclass */
/* mdata */

/* msegmalign */
/* msegmorigin */
/* msegmaorigin */
/* m.dataseg_perm */
/* mstack_perm */
/* mword_align */

MBG_ORI G( MSG_PTH_RTLD AVD64), /* mdef_interp */

* Rel ocation type codes */

*mr arrayaddr */
mr_copy *
mr_gl ob dat */
mr_jnp_slot */

mr_none */

1553 /*

1554 * Tenpl ate for generating

1555 */

1556 static const uchar_t nullfunc_tnpl[] =
1557 /* 0x00 */

1558 /* 0x01 0x8b, Oxec,

1559 /* 0x04 0x8b, Oxe5

1560 /* 0x07

1561 /* 0x08

1562 };

1565 /*

1566 * Function used to provide fill

1567 *

1568 * entry:

1569 *

1570 * base address of section being filled
1571 *

1572 * - # bytes to be filled
1573 *

1574 * exit:

1575 * has been conpl et ed.
1576 */

1577 static void

1578 execfill (void *base, off_t off, size_t
1579 {

1580

1581

1582 * There are no alignment constraints.
1583 *

1584 (void) menset (off + (char *)base, 0x90, cnt);
1585 }

1588 /*

1589 * Return the lId_targ definition for this target.
1590 */

1591 const Target

1592 I d_targ_init_x86(void)

1593 {

1594 static const Target _ld_targ
1595

1596 M_MACH

1597 M_MACHPLUS,
1598 M_FLAGSPLUS
1599 M _CLASS,

1600 M _DATA,

1602 M _SEGM ALI GN,
1603 M_SEGM ORI Gl N,
1604 M _SEGM ACRI G N,
1605 M_DATASEG_PERM
1606 M_STACK_PERM
1607 M WORD_AL| GN,
1608

1610 /

1611 M R_ARRAYADDR,
1612 M_R_COPY,

1613 M R_GLOB_DAT,
1614 M_R_JMP_SLOT
1615 M_R_NUM_

1616 M_R_NONE,

1617 M_R_RELATI VE,
1618 M R_REGQ STER,

/
/*
/*
/*
[* mr_num */
/*
/* mr_relative */
/* mr_register */

17
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1620
1621
1622
1623
1624
1625

1627
1628
1629

1631
1632
1633
1634
1635

1637
1638

1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684

——

P

/* Rel ocation related constants */
/* mrel _dt_count */

M REL_DT_COUNT,
M_REL_DT_ENT

M REL_DT_SI ZE,
M REL_DT_TYPE,
M REL_SHT TYPE,

* mrel _dt_ent */
mrel _dt_size */
mrel _dt_type */

—~———
S

/* GOT related constants */

M _GOT_ENTSI ZE,
M _GOT_XNunber ,

/* m.got _entsize */
/* m_got _xnunber */

/* PLT related constants */

M PLT_ALI GN,
M PLT_ENTSI ZE,

M_PLT_RESERVSZ,
M PLT_SHF_FLAGS,

/* Section type of
SHT_AMD64_UNW ND,

M DT_REG STER,

/* mplt_align */
I * mplt entsi ze */

mrel _sht_type */

/* mplt_reservsz */

/* mplt_shf_flags

.eh_frane/.eh_franme_hdr

/* msht_unwind */

/* mdt_register */

/* Target _machid */
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id_array */
id_bss */
id_cap */
id_capinfo */
id_capchain */
id_data */
id_dynamc */
id_dynsort */
id_dynstr */
id_dynsym */

i d_dynsym ndx */
id_got */
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id_user */
id_version */
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/* Target_nul | func */

nul | func_t npl ,

|
si zeof (null func _tnpl),

/* nf _tenplate */
/* nf_size */

/* Target_fillfunc */

execfill

[* ff_execfill */

/* Target _machrel */

*/

sections */

id_got data (unused) */
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This file and its contents are supplied under the terms 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.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunos.org/license/ CDDL.

Copyright 2012, Richard Lowe.

i ncl ude $(SRC)/ Makefil e. master

# We have to use GCC, and only GCC. The best way is to ask cw(1) which GCC to u
CC_CWD = $( ONBLD_TOOLS) / bi n/ $( MACH) / cw - _gcc - _conpi | er

cC = $( CC_CMVD: sh)
CFLAGS -0l -nb4

LINK. ¢ = env LD ALTEXEC=$( PROTO)/ usr/ b| n/ and64/1d $(CC) $(CFLAGS) -0 $@ $"

COWPI LE. ¢ = $(CC) $(CFLAGS) -c -0 $@ $"
COWPI LE.s = $(CC) $(CFLAGS) -c -0 $@ $"
. KEEP_STATE:

install default: all

.C.O:
$( COVPI LE. ¢)

$( COWPI LE. s)

# A basic use of TLS that uses the novg mir --> novq i/r variant
PROGS += styl e2
STYLE2OBJS = style2.0
styl e2: $(STYLE2OBJS)
$(LINK. c)

# A copy of style2 that uses %13 in the TLS sequence, and thus excercises the
# REX transitions of the novg nemreg -> novqg immreg variant.
PROGS += style2-with-r13
STYLE2R130BJS = style2-with-r13.0
style2-with-r13: $(STYLE2R130BJS)
$(LINK. c)

# A copy of style2 that uses %12 in the TLS sequence,
# it is _not_ special to this variant
PROGS += style2-with-r12
STYLE2R120BJS = style2-with-r12.0
style2-with-r12: $(STYLE2R120BJS)
$(LINK. ¢)

so we can verify that

# A copy of style2 that has a R AMD64_GOTTPOFF rel ocation with a bad insn sequen

STYLE2BADNESSOBJS = styl e2-w t h- badness. o
styl e2-wi t h- badness: $( STYLE2BADNESSOBJS)
-$(LINK c)

# A basic use of TLS that uses the addq nmenireg --> | eag nemreg variant
PROGS += stylel

new usr/src/cnd/ sgs/test/1d/ x64/tls/iel Makefile 2

62
63
64

STYLE1OBJS = stylel-main.o stylel-func.o
stylel: $(STYLE1OBIS)
$(LINK. )

# A copy of stylel-func that uses % 13 in the TLS sequence and thus excercises
# the REX transitions. of the addg nemreg --> |l eaq nemreg vari ant
PROGS += stylel-with-r13
STYLE1R130BJS = stylel-nain.o stylel-func-with-ri3.0
stylel-with-r13: $(STYLEIR130BJS)
$(LINK. c)

# A copy of stylel-func that uses %12 to test the addqg nmemreg --> addq i nmreg
PROGS += stylel-with-r12
STYLE1IR120BJS = stylel-nain.o stylel-func-with-r12.0
stylel-with-r12: $(STYLEIR120BJS)
$(LINK. ¢)

all: $( PROGS)
cl obber cl ean:
rm-f $(PROGS) $(STYLELIOBJS) $(STYLEIR13OBJS) $(STYLELR120BJS) \
$(STYLE20BJS) $( STYLE2R130BJS) $( STYLE2R120BJS) $( STYLE2BADNESSOBIS)
fail: style2-wth-badness FRC

FRC:
#endif /* | codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/iel READVE
3337 x64 link-editor is painfully literal-m nded about TLS

R R R R R R

1 This tests the x64 link-editor’s handling of Initial Executable TLS sequences.

The original C source files are in orig/ but unused, since we need to avoid
any changes to the conpiler influencing our tests.

3

4

6 % ksh test.sh /path/to/protol/root
7 pass: addg-->leaq 1
8
9
0

béés: bad insn sequence
#endi f /* | codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielorig/stylel-func.c
3337 x64 link-editor is painfully literal-nm nded about TLS
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* This file and its contents are supplied under the ternms of the

"CDDL"), version 1.0.

of the CDDL is also available via the Internet at

* Common Devel opnent and Distribution License (

* You may only use this file in accordance with the terns of version
* 1.0 of the CDDL.

*

* A full copy of the text of the CDDL should have acconpanied this

* source. A copy i

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

*/

/*

* Copyright 2012, Richard Lowe.
*
/

#i ncl ude <stdio. h>

extern __thread char *foo, *bar;
voi d
func()

printf("foo: % bar: 9%\n",
#endif /* | codereview */

& oo, &bar);
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielorig/stylel-min.c
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/*

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

* Common Devel opment and Distribution License ("CDDL"), version 1.0.
* You may only use this file in accordance with the terns 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://ww.illunps.org/license/ CDDL.

*/

/*

* Copyright 2012, Richard Lowe.

*/

#i ncl ude <stdio. h>

extern void func();

__thread char *foo = "fo00";

__thread char *bar = "bar";

i nt

nmai n(voi d)

{
printf("foo: % bar: %\n", & oo, &bar);
func();
return (0);

#endif /* | codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielorig/style2.c
3337 x64 link-editor is painfully literal-nm nded about TLS
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This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

/
12 /*
13 * Copyright 2012, Richard Lowe.
14 =/

16 #include <stdio. h>

18 _ thread char *foo _ attribute_ ((tls_nodel ("initial-exec"))) = "foo";
20 int

21 nmain(void)

23 printf("foo: %\n", &foo0);

24 return (0);

25

26 #endif /* | codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstylel-func-with-ri2.s
3337 x64 link-editor is painfully literal-m nded about TLS

R R R R R R

*
*

This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

Copyright 2012, Richard Lowe.

.section .rodata.strl1.1,"aMs", @rogbits, 1

. LCO:

.string "foo: Y% bar: %\n"
text

. gl obl func

.type func, @unction

func:
. LFBO:
pushqg % bp
. LCFI 0:
nmovq % sp, % bp
. LCFI 1:
novq % s:0, %12
novq % 12, % dx
addq bar @OTTPOFF( % i p), % dx
addq f 00@OTTPOFF( % i p), % 12
nmovq % 12, % si
novl $. LCO, %edi
novl $0, %ax
cal | printf
| eave
ret
. LFEO:

si ze func, .-func

39 .
40 #endif /* 1 codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstylel-func-with-ri3.s
3337 x64 link-editor is painfully literal-m nded about TLS

R R R R R R

/*
* This file and its contents are supplied under the ternms of the
* Common Devel opment and Distribution License ("CDDL"), version 1.0.
* You may only use this file in accordance with the terns 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://ww.illunps.org/license/ CDDL.
*
/*
* Copyright 2012, Richard Lowe.
*
.section .rodata.str1.1,"aMs", @rogbits,1
. LCO:
.string "foo: Y% bar: %\n"
. text
.globl func
.type func, @unction
func:
. LFBO:
pushq % bp
. LCFI 0:
novq % sp, % bp
. LCFI 1:
novq %s:0, %13
novq % 13, % dx
addq bar @3OTTPOFF( % i p), % dx
addq f 00@OTTPOFF( % i p), % 13
nmovq % 13, % si
nov| $.LC0, %di
mov| $0, Y%eax
cal | printf
| eave
ret
. LFEO:
. Si ze func, .-func

39 #endif /* | codereview */
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*
*

This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

Copyright 2012, Richard Lowe.

.section .rodata.strl1.1,"aMs", @rogbits, 1

. LCO:

.string "foo: Y% bar: %\n"
text

. gl obl func

.type func, @unction

func:
. LFBO:
pushqg % bp
. LCFI 0:
nmovq % sp, % bp
. LCFI 1:
novq % s:0, %si
novq % si, % dx
addq bar @OTTPOFF( % i p), % dx
addq f o0@OTTPOFF( % i p), % si
nov| $.LC0, %di
mov| $0, Y%eax
cal | printf
| eave
ret
. LFEO:
. Si ze func, .-func

39 #endif /* | codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstylel-main.s
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This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

12 /*

13 * Copyright 2012, Richard Lowe.

14 */

16 .section .rodata.strl1.1,"aMs", @rogbits, 1
17 . LCO:

18 .string "foo: Y% bar: %\n"
19 .text

20 .globl nain

21 .type mai n, @unction

22 main:

23 . LFBO

24 pushqg % bp

25 .LCFIO

26 nmovq % sp, % bp

27 .LCFI1

28 novq % s:0, %si

29 | eaq bar @POFF(% si ), % dx
30 addq $f oo@POFF, % si

31 novl $. LCO, %edi

32 nmovl $0, %ax

33 call printf

34 novl $0, %ax

35 cal | func

36 nmovl $0, %eax

37 | eave

38 ret

39 . LFEO:

40 .si ze main, .-nain

41 .globl foo

42 .section .rodata.stri1.1
43 . LCI1:

44 .string "foo"

45 .section .tdata, "awl", @rogbits
46 .align 8

47 .type f oo, @bject

48 .size foo, 8

49 foo:

50 . quad L1

51 . gl obl bar

52 .section .rodata.str1.1
53 .LC2:

54 .string "bar"

55 .section .tdata

56 .align 8

57 .type bar, @bj ect

58 . sl ze bar,

59 bar:

60 quad .Lc2

61 #endif /* | codereview */




new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstyle2-wth-badness.s

R R R R

926 Mon Nov 5 20:40:48 2012
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*

This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

Copyright 2012, Richard Lowe.
*
/

.section .rodata.strl1.1,"aMs", @rogbits, 1

.string "foo: Y%p\n"

.type mai n, @unction

mai n:
. LFBO:
pushqg % bp
LCFI 0
nmovq % sp, % bp
LCFI 1
| eaq foo@XJTTPO:F(%l p), %si
addq % s:0, %si
novl $.LC0, %di
novl $0, Yeax
call printf
novl $0, %eax
| eave
ret
. LFEO:
.si ze main, .-nain
.globl foo
.section .rodata.str1.1
. LC1:
.string "foo"
.section .tdata, "awTl", @rogbits
.align 8
.type foo, @bject
. sl ze foo, 8
f oo:

uad .LCL

-q
#endi f /* | codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstyle2-with-r12.s
3337 x64 link-editor is painfully literal-m nded about TLS

R R R R R R

*

This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

Copyright 2012, Richard Lowe.
*
/

.section .rodata.strl1.1,"aMs", @rogbits, 1
LCO:
.string "foo: Y%p\n"
.text
.globl nain
.type mai n, @unction
mai n:
. LFBO:
pushqg % bp
LCFI 0
nmovq % sp, % bp
LCFI 1
novq foo@XJTTPO:F(%l p), %12
addq % s: 12
nmovq % 12 % SI
novl $. LCO, %edi
nov| $0, Y%eax
call printf
novl $0, %ax
| eave
ret
. LFEO:
. Si ze main, .-main
.globl foo
.section .rodata.stri1.1
. LCIL:
.string "foo"
.section .tdata, "awT", @rogbits
.align 8
.type foo, @bject
. sl ze foo, 8
f oo:

#en

. quad .La
dif /* ! codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstyle2-with-ri13.s
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*

This file and its contents are supplied under the ternms of the
Common Devel opnent and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terms of version
1.0 of the CDDL.

A full copy of the text of the CDDL shoul d have acconpanied this
source. A copy of the CDDL is also available via the Internet at
http://ww.illunmos. org/license/ CDDL.

Copyright 2012, Richard Lowe.
*
/

.section .rodata.strl1.1,"aMs", @rogbits, 1
LCO:
.string "foo: Y%p\n"
.text
.globl nain
.type mai n, @unction
mai n:
. LFBO:
pushqg % bp
LCFI 0
nmovq % sp, % bp
LCFI 1
novq foo@XJTTPO:F(%l p), %13
addq % s: 13
nmovq % 13 % SI
novl $. LCO, %edi
nov| $0, Y%eax
call printf
novl $0, %ax
| eave
ret
. LFEO:
. Si ze main, .-main
.globl foo
.section .rodata.stri1.1
. LCIL:
.string "foo"
.section .tdata, "awT", @rogbits
.align 8
.type foo, @bject
. sl ze foo, 8
f oo:

#en

. quad .La
dif /* ! codereview */
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new usr/src/cnd/ sgs/test/1d/ x64/tls/ielstyle2. s
3337 x64 link-editor is painfully literal-m nded about TLS
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1/*
2 * This file and its contents are supplied under the terns of the
3 * Conmon Devel opnent and Distribution License ("CDDL"), version 1.0.
4 * You may only use this file in accordance with the terns of version
5 * 1.0 of the CDDL.
6 *
7 * Afull copy of the text of the CDDL shoul d have acconpanied this
8 * source. A copy of the CDDL is also available via the Internet at
9 * http://ww.illunos.org/license/ CDDL.

10 */

12 /*

13 * Copyright 2012, Richard Lowe.

14 */

16 .section .rodata.strl1.1,"aMs", @rogbits, 1

17 . LCO:

18 .string "foo: Y%p\n"

19 .text

20 .globl nain

21 .type mai n, @unction

22 muin:

23 . LFBO

24 pushqg % bp

25 .LCFIO

26 nmovq % sp, % bp

27 . LCFI1:

28 novq foo@XJTTPO:F(%l p), %si

29 addq % s:0, %si

30 novl $. LCO, %edi

31 mov| $0, %ax

32 call printf

33 mov| $0, Y%eax

34 | eave

35 ret

36 . LFEO:

37 .size nmein, .-main

38 .globl foo

39 .section .rodata.stri1.1

40 . LC1:

41 .string "foo"

42 .section .tdata, "awTl", @rogbits

43 .align 8

44 .type foo, @bject

45 .size foo, 8

46 foo:

47 uad .La

-q
48 #endif /* 1 codereview */
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1 #!/bin/ksh

2 #

3 # This file and its contents are supplied under the ternms of the

4 # Conmmon Devel opnment and Distribution License ("CDDL"), version 1.0.
5 # You may only use this file in accordance with the terms of version
6 # 1.0 of the CDDL.

7 #

8 # A full copy of the text of the CDDL shoul d have acconpanied this
9 # source. A copy of the CDDL is also available via the Internet at
10 # http://ww.illunos.org/license/ CDDL.

11 #

13 # Copyright 2012, Richard Lowe.

15 function grep_test {

16 name=$1

17 pattern=$2

19 if /usr/xpg4/bin/fgrep -q "${pattern}"; then
20 print -u2 "pass: $nane"

21 el se

22 print -u2 "FAIL: $nane"

23 fi

24 }

26 function dis_test {

27 name=${ 1}

28 func=${ 2}

29 file=${3}

30 pat t er n=${ 4}

32 ) dis -F${func} ${file} | grep_test "${name}" "${pattern}"
33

35 make PROTO="${1}"

37 dis_test "addg-->leaq 1" func stylel \

38 "func+0x10: 48 8d 92 f8 ff ff |eaq - 0x8( % dx), % dx’
39 dis_test "addg-->leaq 2" func stylel \

40 "func+0x17: 48 8d b6 fO ff ff I|eaq -0x10( % si), %si’
42 dis_test "addg-->leaq w REX 1" func stylel-with-r13 \

43 "func+0x10: 48 8d 92 f8 ff ff |I|eaq - 0x8( % dx), % dx’
44 dis_test "addqg-->leaq w REX 2" func stylel-with-r13 \

45 "func+0x17: 4d 8d ad fO ff ff leaq -0x10( % 13), % 13’

47 dis_test "addqg-->addq for SIB 1" func stylel-with-r12 \
- 0x8( % dx), % dx’

48 "func+0x10: 48 8d 92 f8 ff ff leaq

49 dis_test "addg-->addq for SIB 2" func stylel-with-r12 \

50 "func+0x17: 49 81 c4 fO ff ff addg  $-0x10, %12 <Oxfffffffffffffffo>’
52 dis_test "novg-->novqg" main style2\

53 "mai n+0x4: 48 c¢7 c6 fO ff ff novg  $-0x10, % si <Oxfffffffffffffffo>’
55 dis_test "novg-->novg w REX" main style2-with-r13 \

56 "mai n+0x4: 49 c7 c5 fO ff ff nmovg  $-0x10, %13  <OxfffffffffffffffoO>’

58 dis_test "novg-->novq incase of SIB" main style2-with-r12 \
59 "mai n+0x4: 49 c7 c4 fO ff ff novg $-0x10, w12  <OxfffffffffffffffO>

61 nake PROTO="${1}" fail 2>&1 | grep_test "bad insn sequence" \

new usr/src/cnd/ sgs/test/1d/ x64/tls/ielx64-ie-test.sh

62 "Id: fatal: relocation error: R_AVD64_TPOFF32:
63 #endif /* | codereview */

file styl e2-with-badness. o:
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