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new usr/src/uts/arnmvé/ | oader/fakel oader. c
| oader: allow 1MB device maps
There’s no reason we shouldn’t allow 1MB PTEs for use on device nenory.
| oader: map as nmuch as possible using 1MB pages
Chances are that we never actually executed this bit of code since all the
maps we ever deal with are either very short or nuch larger than 1MB.
uni x: enabl e caches in |ocore
The | oader should really be as sinple as possible to be as small as
possible. It should configure the nachine so that unix can nake certain
assunptions but it should | eave nore conplex initialization to unix.

B R R R R R R

1/*

2 * This file and its contents are supplied under the terms of the

3 * Common Devel opment 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 (c) 2014 Joyent, Inc. Al rights reserved.

14 * Copyright (c) 2015 Josef 'Jeff’ Sipek <jeffpc@ osefsipek.net>

15 */

17 #include "fakel oader. h"

19 #include <sys/types. h>

20 #include <sys/param h>

21 #include <sys/elf.h>

22 #include <sys/atag. h>

23 #include <sys/sysnacros. h>
24 #include <sys/machparam h>

.bss. W should strive to avoid even that if we can.

26 #include <vni pte. h>
28 /*
29 * This is the stock ARM fake uni boot | oader.
30 *
31 * Here’s what we have to do:
32 * o0 Read the atag header and find the conbined archi ve header
33 * o Determne the set of nmappings we need to add for the follow ng:
34 * - unix
35 * - boot _archive
36 * - atags
37 * o Enabl e unal i gned access
38 * o Enabl e virtual nenory
38 * o Enabl e the caches + virtual nenory
39 *
40 * There are several inportant constraints that we have here:
41~
42 * o W& cannot use any .data! Several |oaders that come before us are broken
*
*
*

/

47 #ifdef DEBUG

48 #define FAKELOAD_DPRI NTF(x)
49 #el se

50 #define FAKELOAD DPRI NTF(x)
51 #endif /* DEBUG */

f akel oad_put s(x)

and only provide us with the ability to map our .text and potentially our
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53 /*

54 * XXX ASSUMES WE HAVE Free nenory followi ng the boot archive
*/

uintptr_t freemem
uintptr_t pt_arena;
uintptr_t pt_arena_nax;
uint32_t *pt_addr;

int nl2pages;

62 /* Sinple copy routines */

63 void

64 bcopy(const void *s, void *d, size_t n)
{

const char *src = s;
char *dest = d;

if (n==01] s ==d)
return;

if (dest < src & dest + n < src)
/* dest overlaps with the start of src, copy forward */
for (; n > 0; n--, src++, dest++)
*dest = *src;
} else {
/* src overlaps with start of dest or no overlap, copy rev */
src +=n - 1;
dest +=n - 1;
for (; n>0; n--, src--, dest--)
*dest = *src;

}

__unchanged_portion_onitted_

152 static void
153 fakel oad_map_1nb(uintptr_t pa, uintptr_t va, int prot)

154 {
155
156
157

159
160
161
162
163
164
165

167
168
169
170
171
172
166
173
174
175
176
177

180
181
182

int entry;
arnpte_t *pte
arml1s_t *I1le

entry = ARMPT_VADDR TO L1E(va);
pte = &pt_addr[entry];
if (ARMPT_L1E | SVALID(*pte))
f akel oad_pani c("ar nboot _mu: asked to map a mapped region!\n");
lle = (arml1s_t *)pte;
*pte = 0;
| 1e->al _type = ARMPT_L1_TYPE_SECT;

if (prot & PF_DEVICE) {
| 1e- >al _bbi t
| 1e->al _cbhit
| le->al _tex = O;
| le->al _sbhit = 1,

} else {

/* Assunme it’'s not device nenory */
| 1e->al _bbit = 1;
| 1e->al _chit = 1;
| le->al _tex = 1;
| 1e->al _shit = 1;

}
178 #endif /* | codereview */

if ('(prot & PF_X))
| 1le->al xn = 1;
| 1e- >al _domain = 0;
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*
*
*
*
*

*/

if (prot & PF.W {
| 1e->al _ap2 = 1;
| le->al _ap =
} else {
| le->al _ap2 =
| 1e->al _ap =

}

| le->al _ngbit = 0

| le->al _i ssuper = 0;

| 1e->al _addr = ARMPT_PADDR _TO L1SECT(pa);

Set freememto be 1 MB aligned at the end of boot archive. Wile the L1 Page
table only needs to be 16 KB aligned, we opt for 1 MB alignnment so that way
we can map it and all the other L2 page tables we might need. If we don't do
this, it’ll becone problematic for unix to actually nodify this.

static void
fakel oad_pt _arena_init(const atag_initrd_t *aii)
204 {

}
/*

*
*

int ent ry, i;
arnpte_t *pte;
arml1s_t *I1le;
pt_arena = aii->ai_start + aii->ai_size;
i f (pt_arena & MMJ_PAGECFFSET1M {

pt _arena & MVJ_PAGEMASK1IM

pt _arena += MVU_PAGESI ZE1M

}
pt_arena_max = pt_arena + 4 * MMJ_PAGESI ZE1M
freenmem = pt_arena_nax;

/* Set up the 11 page table by first invalidating it */
pt_addr = (arnpte_t *)pt_arena;
pt _arena += ARMPT_L1_SI ZE;
bzero(pt_addr, ARVPT_L1_SI ZE);
for (i = 0; i < 4; i++)
fakel oad_map_1nb((uintptr_t)pt_addr + i * MVJ_PAGESI ZE1IM
(uintptr_t)pt_addr + i * MW _PAGESI ZEIM
PF R | PEW;

This is our generally entry point. We're passed in the entry point of the

header .
S

static uintptr_t
f akel oad_ar chi ve_mappi ngs(at ag_header _t *chain, const void *addr,

234 {

235
236
237
238
239
240
241
242

244

246
247
248
249

atag_i |l unos_status_t *aisp)

atag_i | | unos_nappi ng_ t aim
f akel oader _hdr _t *hdr;

El f 32_Ehdr *ehdr;

El f 32_Phdr *phdr;

int nhdrs, i;

uintptr_t ret;

uintptr_t text = 0, data = 0;
size_t textln = 0, dataln = 0;

hdr = (fakel oader _hdr_t *)addr;

if (hdr->fh_magic[0] != FH MAG QD)

f akel oad_pani c("fh_magi c[0] is wong!\n");
if (hdr->fh_magic[1] != FH _MAGQ Cl)

fakel oad_panic("fh_magic[1] is wong!\n");
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if (hdr->fh_magic[2] != FH MAG C2)

f akel oad_pani c("fh_magic[2] is wong!\n");
if (hdr->fh_magic[3] != FH MAG C3)

f akel oad_pani c("fh_magic[3] is wong!'\n");

if (hdr->fh_unix_size == 0)
fakel oad_pani c("hdr unix size is zero\n");
if (hdr->fh_unix_offset == 0)
f akel oad_pani c("hdr unix offset is zero\n");
if (hdr->fh_archive_size == 0
f akel oad_pani c("hdr archive size is zero\n");
if (hdr->fh_archive_offset == 0)
f akel oad_pani c("hdr archive_offset is zero\n");

ehdr = (EIf32_Ehdr *)((uintptr_t)addr + hdr->fh_unix_offset);

if (ehdr->e_ident[El _MAGD] != ELFMAQRD)
f akel oad_pani c("nmagi c[0] wong");
if (ehdr->e_ident[El _MAGL] != ELFMAGL)
f akel oad_pani c("nmagi c[ 1] wong");
if (ehdr->e_ident[El _MAR] != ELFMAR2)
f akel oad_pani c("nagi c[2] wong");
if (ehdr->e_ident[El _MAG3] != ELFMAG3)
f akel oad_pani c("nagi c[ 3] wong");
if (ehdr->e_ident[El _CLASS] != ELFCLASS32)
f akel oad_pani c("wong el fclass");
if (ehdr->e_ident[El DATA] != ELFDATA2LSB)
f akel oad_pani c("w ong encodi ng");
if (ehdr->e_ident[El _GSABI ] I'= ELFOSABI _SOLARI S)
f akel oad_pani c("wong os abi");
if (ehdr->e_ident[El ABIVERSION] != EAV_SUNW CURRENT)
f akel oad_pani c("wong abi version");
if (ehdr->e_type != ET_EXEC
fakel oad_pani c("uni x i s not an executable");
if (ehdr->e_machine != EM A_ARM)
f akel oad_pani c("unix is not an ARM Executible");
if (ehdr->e_version != EV_CURRENT)
f akel oad_pani c("wong version");
if (ehdr->e_phnum == 0)
f akel oad_pani c("no program headers");
ret = ehdr->e_entry;

FAKELOAD DPRI NTF("val i dat ed uni x’ s headers\n");

nhdrs = ehdr->e_phnum
phdr = (El f32_Phdr *)((UI ntptr_t)addr + hdr->fh_unix_offset +
ehdr - >e_phoff);
for (i =0; 1 < nhdrs; i++, phdr++) {
if (phdr->p_type != PT_LOAD) {
f akel oad_put s(" ski ppi ng non- PT_LOAD header\n");

conti nue;

}

if (phdr->p_filesz == 0 || phdr->p_nenmsz == 0) {
f akel oad_put s("ski pping PT_LOAD with O file/nemn");
cont i nue;

}

/*

* Create a mapping record for this in the atags.
*/

ai m ai m header. ah_si ze = ATAG | LLUMOS_MAPPI NG_SI ZE;

ai m ai m header.ah_tag = ATAG TLLUMOS_MAPPI NG,

ai m ai m paddr = (UI ntptr_t)addr + hdr->fh_unix_of fset +
phdr - >p_of f set

aimaimplen = phdr- >p_filesz;
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316 ai m ai m vaddr = phdr->p_vaddr;

317 aimai mvl en = phdr->p_nensz;

318 /* Round up vlien to be a nultiple of 4k */

319 if (aimaimvlen & Oxfff) {

320 aimaimuvlen & ~Oxfff;

321 ai maimvlen += 0x1000;

322 }

323 ai m ai m mapflags = phdr->p_fl ags;

324 at ag_append(chai n, &ai m ai m header);

326 /*

327 * When built with highvecs we need to account for the fact that
328 * _edata, _etext and _end are built assuming that the highvecs
329 * are normally part of our segnents. Id is not doing anything
330 * wong, but this breaks the assunptions that krtld currently
331 * has. As such, unix will use this information to overwite the
332 * normal entry points that krtld uses in a simlar style to
333 * SPARC.

334 */

335 if (aimaimvaddr != Oxffff0000) {

336 if ((phdr—>pf|ags&PFW 1=0) {

337 alm ai m vaddr;

338 dat aI n = aimaimuvlen;

339 } else {

340 text = aimai mvaddr;

341 textln = aimaimuvlen;

342 }

343 }

344 }

346 ai sp->ai s_stext = text;

347 ai sp->ai s_etext = text + textln;

348 ai sp->ai s_sdata = data;

349 ai sp->ai s_edata = data + datal n;

351 /* 1:1 map the boot archi ve */

352 ai m ai m_header . ah_si ze = ATAG | LLUMOS_MAPPI NG _SI ZE;

353 ai m ai m header. ah_tag = ATAG I LLUMOS_NAPPI NG,

354 ai m ai m paddr = (uintptr_t)addr + hdr->fh_archive_of fset;

355 aim ai mplen = hdr->fh_archive_si ze;

356 ai mai mvaddr = aimai mpaddr;

357 aimaimvlen=aimaimp|en;

358 aimai mmapflags = PF_.R| PF_W| PF_X

359 at ag_append(chai n, &ai m ai m header);

360 ai sp->al s_archive = ai mai m paddr;

361 ai sp->ai s_archivel en = aimai mplen;

363 return (ret);

364 }

366 static void
367 fakel oad_nkat ags(at ag_header _t *chai n)
{

368

369 atag_illunps_status_t ais;

370 atag_i |l unbs_mappi ng_t aim

372 bzero(&ais, sizeof (ais));

373 bzero(&ai m sizeof (aim);

375 ai s. ai s_header. ah_si ze = ATAG | LLUMOS_STATUS_SI ZE;
376 ai s. ai s_header.ah_tag = ATAG TLLUMOS_STATUS;

377 at ag_append(chai n, &ais. a s_header) ;

378 ai m ai m_header. ah_si ze = ATAG_| LLUMOS_MAPPI NG_SI ZE;
379 ai m ai m_header. ah_tag = A AG_TLLUMOS_MAPPI NG,

380 at ag_append(chai n, &ai m ai m header);

381 }
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383 static uintptr_t
384 fakel oad_al | oc_l 2pt (voi d)

385 {

386 uintptr_t ret;

388 if (pt_ar ena & ARMPT_L2_MASK) {

389 ret = pt_arena,

390 ret & ~ARMPT_L2_MASK;

391 ret += ARMPT_L2_SI ZE;

392 pt_arena = ret + ARMPT_L2_SI ZE;

393 } else {

394 ret = pt_arena;

395 pt_arena = ret + ARMPT_L2_SI ZE;

396

397 if (pt_arena >= pt_arena_nmax) {

398 f akel oad_put s("pt _arena, max\n");

399 f akel oad_ul tostr(pt _arena);

400 f akel oad_puts("\n");

401 f akel oad_ul tostr(pt arena_nax) ;

402 f akel oad_put s("\ ;

403 f akel oad_put s("I 2pts al | oced\ n");

404 f akel oad_ul t ostr (nl 2pages) ;

405 f akel oad_puts("\n");

406 fakel oad_pani c("ran out of page tables!");
407 }

409 bzero((void *)ret, ARMPT_L2_SIZE);

410 nl 2pages++;

411 return (ret);

412 }

414 | *

415 * Finally, do all the dirty work. Let's create sone page tables. The L1 page
416 * table is full of 1 MB mappings by default. The L2 Page table is 1k in size
417 * and covers that 1 MB. W' re going to always create L2 page tables for now
418 * which will use 4k and 64k pages.

419 */

420 static void

421 fakel oad_map(arnpte_t *pt, uintptr_t pstart, uintptr_t vstart,

size_t len,

422 uint32_t prot)

423 {

424 int ent ry chunksi ze;

425 arnpte_t *pte, *I2pt;

426 arml| 1pt_t *I|1pt;

428 /*

429 * Make sure both pstart + vstart are 4k aligned, along with len.
430 */

431 if (pstart & MMJ_PAGEOFFSET)

432 f akel oad_pani c("pstart is not 4k aligned");
433 if (vstart & MVJ_PAGEOFFSET)

434 fakel oad_pani c("vstart is not 4k aligned");
435 if (len & MMJ_PAGEOFFSET)

436 f akel oad_panic("len is not 4k aligned");

438 I *

439 */V\é’re going to logically deal with each 1 MB chunk at a tinme.
440 *

441 while (len > 0) {

442 if (vstart & MVU PAGEOFFSET1M

443 chunksi ze = M N(I en, MVJ_PAGESI ZE1M -
444 (vstart & MMJ_PAGECFFSET1M ) ;

445 } else {

446 chunksi ze = M N(l en, MMJ_PAGESI ZE1M ;
447 }
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513 } else {
449 entry = ARVPT_VADDR TO L1E(vstart); 514 | 2pte->al e_bbit = 1;
450 pte = &pt[entry]; 515 | 2pte->ale_chit = 1;
516 | 2pte->ale_tex = 1;
452 if ('ARWPT_L1E_| SVALI D(* pt e)) { 517 | 2pte->ale_shit = 1;
453 uintptr_t |2table 518 }
519 if (prot & PF.W {
455 if (!(vstart & MWJ_PAGECFFSET1M && 520 | 2pte->al e_ap2 = 1;
456 I'(pstart & MWJ_PAGECFFSET1IM && 521 | 2pte->ale_ap = 1;
457 | en >= MVUJ_PAGESI ZEIM { 522 } else {
171 | en == MWJ_PAGESI ZEIM { 523 | 2pte->al e_ap2 = 0;
458 f akel oad_nap_lnb(pstart, vstart, prot); 524 | 2pte->ale_ap = 1;
459 vstart += MMJ_PAGESI ZE1IM 525 }
460 pstart += MVMJ_PAGESI ZE1IM 526 | 2pte->al e_ngbhit = 0;
461 len -= MWJ_PAGESI ZEIM 527 | 2pt e- >al e_addr = ARMPT_PADDR TO L2ADDR(pstart);
462 conti nue;
463 } 529 chunksi ze -= MVWJ_PAGESI ZE;
530 vstart += MMJ_PAGESI ZE;
465 | 2t abl e = fakel oad_al l oc_I 2pt (); 531 pstart += MMJ_PAGESI ZE;
466 *pte ; 532 }
467 | 1pt —(armllpt t *)pte; 533 }
468 | 1pt->al _type = ARI\/PT L1_TYPE_L2PT; 534 }
469 | 1pt - >al _pt addr ARMPT_ADDR TO LlPTADDR(I 2t abl e); ______unchanged_portion_omtted_
470 } elseif ((*pte & ARNPT L1_TYPE_MASK) T= ARMPT_L1_TYPE L2PT) {
471 f akel oad_pani c("encountered |1 entry that’s not a " 597 void
472 "pointer to a level 2 table\n"); 598 fakeload_init(void *ident, void *ident2, void *atag)
473 } else { 599 {
474 I'1pt = (arml1pt_t *)pte; 600 atag_header _t *hdr;
475 } 601 atag_header _t *chain = (atag_header_t *)atag;
602 const atag_initrd_t *initrd;
477 /* Now that we have the I'1pt fill in 12 entries */ 603 atag_il lunos_status_t *ai sp;
478 12pt = (void *)(I1pt->al _ptaddr << ARMPT_L1PT_TO L2_SHI FT); 604 atag_i | | unbs_mappi ng_t *ai np;
479 | en -= chunksi ze; 605 uintptr_t unix_start;
480 whil e (chunksize > 0) {
481 arm| 2e_t *|2pte; 607 f akel oad_backend_init();
608 fakel oad_puts("Hello fromthe | oader\n");
483 entry = ARMPT_VADDR TO L2E(vstart); 609 initrd = (atag_initrd_t *)atag_find(chain, ATAG |N TRD2);
484 pte = & 2pt[entry]; 610 if (initrd == NULL)
611 f akel oad_panic("m ssing the initial randisk\n");
486 #ifdef MAP_DEBUG
487 f akel oad_put s("4k page pa->va, |2root, entry\n"); 613 I *
488 fakel oad_ul tostr(pstart); 614 * Create the status atag header and the initial mapping record for the
489 fakel oad_puts("->"); 615 * atags. W'll hold onto both of these.
490 fakel oad_ul tostr(vstart); 616 */
491 fakel oad_puts(", "); 617 f akel oad_nkat ags(chai n);
492 f akel oad_ul tostr((w ntptr_t)l2pt); 618 aisp = (atag_illunps_status_t *)atag_find(chain, ATAG |LLUMOS_STATUS);
493 fakel oad_puts(", "); 619 if (aisp == NULL)
494 fakel oad_ul t ost r(ent ry); 620 f akel oad_panic("can’t find ATAG | LLUMOS_STATUS");
495 f akel oad_puts("\n"); 621 ainp = (atag_illunos_mapping_t *)atag_find(chain, ATAG |LLUMOS_NMAPPI NG ;
496 #endi f 622 if (ainmp == NULL)
623 f akel oad_pani c("can’t find ATAG | LLUMOS_MAPPING');
498 if ((*pte & ARWT_L2_TYPE_NMASK) ! = 624 FAKELOAD DPRI NTF("created proto atags\n");
499 ARMPT_L2 TYPE_| NVALI D)
500 fakel oad_pani c("found existing |2 page table, " 626 fakel oad_pt_arena_init(initrd);
501 “overlap in requested mappings detected!");
502 /* l\/ap vaddr to our paddr! */ 628 f akel oad_sel f map(chain);
503 | 2pte ((arml2e_t *)pte);
504 *pte = O 630 /*
505 if (! (prot & PF_X)) 631 * Map the boot archive and all of unix
506 | 2pte->al e_xn = 1; 632 */
507 | 2pte->al e_ident = 1; 633 uni x_start = fakel oad_ar chi ve_mappi ngs(chai n,
508 if (prot & PF_DEVICE) { 634 (const void *)(uintptr_t)initrd->ai_start, aisp);
509 | 2pte->ale_bbit = 1; 635 FAKELOAD DPRI NTF("filled out unix and the archive's mappings\n");
510 | 2pte->ale_chit = 0;
511 | 2pte->ale_tex = 0; 637 /*

512 | 2pte->ale_sbhit = 1; 638 * Fill in the atag mappi ng header for the atags thenselves. 1:1 map it.
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639 */ 705 f akel oad_pt _setup((uintptr_t)pt_addr);
640 ai np->ai m paddr = (uintptr_t)chain & ~Oxfff;

641 ai np->ai mplen = atag_|l ength(chain) & ~Oxfff;
642 ai np->ai m pl en += 0x1000; 708 /* MW Enabl e */
643 ai np->ai m vaddr = ai np- >ai m paddr; 709 FAKELOAD DPRI NTF("see you on the other side\n");
644 ai np->ai m vl en = ai np->ai m pl en; 710 f akel oad_nmu_enabl e() ;
645 ai np->ai m nmapflags = PF_R | PF_W| PF_NORELCC;
712 FAKELOAD DPRI NTF("why hel o thar\n");
647 /*
648 * Let the backend add mappi ngs 428 /* Renabl e caches */
649 */ 429 arnmv6_dcache_enabl e() ;
650 f akel oad_backend_addnmaps(chai n); 430 arnmv6_i cache_enabl e();
652 /* 714 /* we should never come back */
653 * Turn on unaligned access 715 f akel oad_exec(ident, ident2, chain, unix_start);
654 */ 716 fakel oad_panic("hit the end of the world\n");
655 FAKELQAD_DPRI NTF("turning on unaligned access\n"); 717 }
656 fakel oad_unal i gned enabl e(); __unchanged_portion_onitted_
657 FAKELOAD_DPRI NTF( " successf ul 1 y enabl ed unal i gned access\n");
659 /*
660 * To turn on the MMJ we need to do the follow ng:
661 * o Programall relevant CP15 registers
662 * o0 Program 1st and 2nd | evel page tables
663 * o Invalidate and Disable the I/D-cache
664 * o Fill inthe last bits of the ATAG |LLUMOS_STATUS atag
665 * 0 Turn on the MMJ in SCTLR
666 * 0 Junp to unix
667 */
669 /* Last bits of the atag */
670 ai sp->ai s_freenem = freenem
671 ai sp->ai s_version = 1;
672 ai sp->ai s_pt base = (ul ntptr_t)pt_addr;
674 I*
675 * Qur initial page table is a series of 1 MB sections. Wile we really
676 * shoul d map 4k pages, for the norment we’'re just going to map 1 MB
677 * regions, yay teanl
678 */
679 hdr = chain;
680 FAKELOAD DPRI NTF("creating nmappi ngs\n");
681 while (hdr !'= NULL)
682 if (hdr->ah_tag == ATAG | LLUMOS_MAPPI NG)
683 f akel oad_cr eat e_nmap(pt_addr,
684 (atag_i |l umos_mapping_t *)hdr);
685 hdr = atag_next (hdr);
686 }
688 /*
689 * Now that we’ve nmapped everything, update the status atag.
690 */
691 ai sp->ai s_freeused = freenem - ai sp->ais_freenem
692 ai sp->ai s_pt_arena = pt_arena;
693 ai sp->ai s_pt _arena_max = pt_arena_nax;
695 /* Cache disable */
696 FAKELOAD_DPRI NTF( " Fl ushi ng and di sabl i ng caches\n");
697 arnmv6_dcache_fl ush();
698 arnmv6_dcache_di sabl e();
699 armv6_dcache_i nval () ;
700 arnv6_i cache_di sabl e()
701 arnv6_i cache i nval ();
703 /* Programthe page tables */
704 FAKELOAD_DPRI NTF( " progranmmi ng cpl5 regs\n");
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60 #endif /* __lint */
62 #if defined(__lint)

64 fakel oad_pt_setup(uintptr_t ptroot)
65 {}

67 #else /* __lint */

69 /*

70 * W need to set up the world for the first time. We'll do the
71 * followi ng in order:

72 *

73 * 0 Set the TTBCR to al ways use TTBRO

74 * 0 Set donmin O to nanager node

75 * o Programthe Page table root

76 *

77 ENTRY( f akel oad_pt _set up)

78 /* use TTBRO only (should already be true) */

79 #endif /* | codereview */

80 nmv rl, #0

81 ncr pl5, 0, r1, c2, cO, 2

83 /* set domain O to manager node */

84 #endif /* | codereview */

85 nmv rl, #3

86 ncr pl5, 0, r1, c3, cO0, O

88 /* set TTBRO to page table root */

89 orr r0o, r0, #0x18 /* Quter WB, no WA Cachable */
90 orr r0, r0, #0x2 /* Sharable */

91 orr r0, r0, #0x1 /* Inner Cachable */
78 orr r0, r0, #0x1lb

92 necr pl5, 0, r0, c2, cO, O

93 bx Ir

94 SET_SI ZE( f akel oad_pt _set up)

96 #endif /* __lint */

98 #if defined(__lint)
100 /* ARGSUSED */

101 void

102 fakel oad_nmu_enabl e(voi d)

103 {}

105 #else /* __lint */

107 I*

108 * W fi nmake sure that the ARWG6 pages are enabled (bit 23) and then
109 * enabl e heM\/U(blt 0).

110 */

111 ENTRY( f akel oad_nmu_enabl e)

112 nrc pl5, 0, r0, cl1, cO, O

113 orr r0, #0x800000 /* enabl e ARW6 pages */
114 orr r0, #0x1 /* enable MW */

100 orr r0, #0x800000

101 ncr pl5, 0, r0, cl1, cO, O

new usr/src/uts/arnv6/| oader/ fakel oader _core.s

102
103
115
116
117

nrc pl5, 0, r0, c1, cO, O
orr r0, #0x1

ncr p15 0, r0, c1, c0, O
bx

SET_SI ZE(f akel oad_nmu_enabl e)
__unchanged_portion_onitted_
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191 ENTRY(ar nv6_i cache_i nval )

192 nmv ro,

193 #endif /* | codereview */

194 ncr pl5, 0, r0, c7, c5, O @l nvalidate i-cache
195 bx Ir

196 SET_SI ZE(ar nv6_i cache_i nval )

198 ENTRY(ar mv6_dcache_i nval )

199 nmv ro,

200 #endif /* ! codereview */

201 ncr pl5, 0, r0, c7, c6, O @ nval i date d-cache
202 ARM DSB_| NSTR(r 2)

203 bx Ir

204 SET_SI ZE(ar mv6_dcache_i nval )

206 ENTRY(ar mv6_dcache_f 1 ush)

207 nmov ro,

208 #endif /* ! codereview */

209 ncr pl5, 0, r0, c7, cl0, 4 @ Fl ush d-cache

210 ARM DSB_| NSTR(r 2)

211 bx Ir

212 SET_SI ZE(ar mv6_dcache_f | ush)

213

214 ENTRY(ar mv6_t ext _fl ush_r ange)

215 add rl, r1, r0

216 sub rl, r1, r0

217 ncrr pl5, 0, r1, r0, c5 @I nvalidate i-cache range
218 nerr pl5, 0, r1, r0, cl2 @ Fl ush d-cache range
219 ARM DSB_| NSTR(r 2)

220 ARM_| SB_I NSTR(r 2)

221 bx Ir

222 SET_SI ZE(ar nv6_t ext _f |l ush_r ange)

224 ENTRY(ar nv6_t ext _fl ush)

225 nmv ro

226 #endif /* | codereview */

227 ncr pl5, 0, r0, c7, c5, O @l nvalidate i-cache
228 ncr pl5, 0, r0, c7, cl0, 4 @ Fl ush d-cache

229 ARM DSB_| NSTR(r 2)

230 ARM | SB_| NSTR(r 2)

231 bx Ir

232 SET_SI ZE(ar mv6_t ext _f | ush)

234 #endi f

236 #ifdef __lint

238 /*

239 * Performall of the operations necessary for tlb maintenance after an update
240 * to the page tables.

241 */

242 void

243 arnv6_t | b_sync(void)

244 {}

246 #el se /* _lint */

248 ENTRY(armv6_t | b_sync)

249

nmv ro,
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250
251
252
253
254
255
256
257

259 #endi f

ncr pl5, 0, r0, c7,
ARM DSB_| NSTR(r 0)

ncr pl5, 0, r0, c8,
ncr pl5, 0, r0, c8,

ARM DSB_| NSTR( r 0)
ARM_| SB_I NSTR( r 0)

bx Ir

SET_SI ZE(arnv6_t | b_sync)

I* _lint */

clo, 4

c7, 0
c5, 0

@ Fl ush d-cache

@invalidate tlb
@I nvalidate |I-cache + btc
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*

*

This file and its contents are supplied under the terms of the
Conmmon 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/ CODL.

/

=
QOWONOUTAWN
* ok Ok ok k% k%

12 /*

13 * Copyright 2013 (c) Joyent, Inc. Al rights reserved.

14 * Copyright (c) 2015 Josef 'Jeff’ Sipek <jeffpc@ osefsipek.net>
15 */

17 #include <sys/asm|inkage. h>
18 #i ncl ude <sys/machparam h>
19 #incl ude <sys/cpu_asm h>

21 #include "assym h"

1/D L1 caches have may be di sabl ed
- 1/D L1 caches have been enabl ed

23 /*
gg :/Every story needs a beginning. This is ours.
27 | *
28 * Each of the different nachines has its own locore.s to take care of getting
29 * the machine specific setup done. Just before junping into fakebop the
30 * first time, we call this nmachine specific code.
31 */
33 /*
34 * We are in a prinordial world here. The | oader is going to cone along and
35 * boot us at _start. As we’'ve started the world, we also need to set up a
36 * few things about us, for exanple our stack pointer. To help us out, It's
37 * useful to renenber what the |oader set up for us:
38 *
39 * - unaligned access are allowed (A =0, U=1)
40 * - virtual nenory is enabled
41 = - we (unix) are napped right were we want to be
42 = - a UART has been enabl ed & any nmenory mapped regi sters have been 1:1
43 = mapped )
44 * ATAGs have been updated to tell us what the mappings are

*

*

*

/

48 I*

49 * External globals
50 */

51 .globl _locore_start
52 .globl nlsetup

53 .globl sysp

54 . gl obl bootops

55 . gl obl  boot opsp

56 .globl tO

new usr/src/uts/arnv6/ m /gl ocore.s

58 .data

59 .comm tOstack, DEFAULTSTKSZ, 32
60 .comm tO, 4094, 32

63 /*

64 * Recall that _start is the traditional entry point for an ELF binary.
65 */

66 ENTRY(_start)

67 | dr sp, =tOstack

68 I dr r4, =DEFAULTSTKSZ

69 add sp, r4

70 bi c sp, sp, #Oxff

72 I*

73 * establish bogus stacks for exceptional CPU states, our exception
74 * code shoul d never make use of these, and we want |oud and viol ent
75 * failure should we accidentally try.

76 */

77 cps #( CPU_MODE_UND)

78 nmv sp, #-1

79 cps #( CPU_MODE_ABT)

80 nmov sp, #-1

81 cps #( CPU_MODE_FI Q

82 nmv sp, #-1

83 cps #( CPU_MODE_| RQ

84 nmov sp, #-1

85 cps #( CPU_MODE_SVQ)

87 /* Enabl e highvecs (noves the base of the exception vector) */
88 nrc pl5, 0, r3, cl1, cO,

89 orr r3, r3, #(1 << 13)

90 ncr pl5, 0, r3, cl1, cO, O

92 /*

93 * Go ahead now and enable the L1 I/D caches. (Involves
94 */i nval i dati ng the caches and the TLB.)

95 *

96 nmov r4, #0

97 nmv r5, #0

98 ncr pl5, 0, r4, ¢c7, c7, 0 /* invalidate caches */
99 ncr pl5, 0, r4, ¢8, c7, 0 /* invalidate tlb */

100 ncr pl5, 0, r5, c¢7, c10, 4 /* DSB */

101 nrc pl5, 0, r4, cl, cO, O

102 orr r4, #0x04 /* D-cache */

103 orr r4, #0x1000 /* |-cache */

104 ncr pl5, 0, r4, cl, cO, O

106 #endif /* ! codereview */

107 /* invoke machi ne specific setup */

108 bl _mach_start

110 bl fakebop_start

111 SET_SI ZE(_start)

114 #if defined(__lint)

116 /* ARGSUSED */

117 void

118 _locore_start(struct boot_syscalls *sysp, struct bootops *bop)
119 {}

121 #el se [* __lint */

123 /*
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124 * We got here from _kobj_init() via exitto(). W have a few different
125 * tasks that we need to take care of before we hop into nlsetup and
126 * then main. We're never going back so we shouldn’t feel conpelled to
127 * preserve any registers.

128 *

92 * o Enable our |/D-caches

129 * 0 Save the boot syscalls and bootops for |ater

130 * 0 Set up our stack to be the real stack of tOstack.

131 * o Save t0 as curthread

132 * 0 Set up a struct REGS for mlsetup

133 * o0 Make sure that we're 8 byte aligned for the call

134 */

136 ENTRY(_l ocore_start)

139 /*

140 * We've been running in tOstack anyway, up to this point, but
141 * _locore_start represents what is in effect a fresh start in the
142 * real kernel -- We'll never return back through here.

143 *

144 * So reclaimthose few bytes

145 */

146 I dr sp, =tOstack

147 I dr r4, =(DEFAULTSTKSZ - REGSI ZE)

148 add sp, r4

149 bic sp, sp, #Oxff

151 /*

152 * Save flags and argunents for potential debuggi ng

153 */

154 str r0, [sp, #REGOFF_RO]

155 str rl, [sp, #REGOFF_R1]

156 str r2, [sp, #REGOFF_R2]

157 str r3, [sp, #REGOFF_R3]

158 nrs r4, CPSR

159 str r4, [sp, #REGOFF_CPSR]

161 /*

162 * Save back the bootops and boot_syscalls.

163 */

164 I dr r2, =sysp

165 str ro, [r2]

166 | dr r2, =bootops

167 str rl, [r2]

168 | dr r2, =bootopsp

169 I dr r2, [r2]

170 str rl, [r2]

172 /*

173 * Set up our curthread pointer

174 */

175 I dr ro, =to

176 ner pl5, 0, r0, c13, cO0, 4

142 /*

143 * Go ahead now and enable the L1 I/D caches.

144 */

145 nrc pl5, 0, r0, c1, cO, O

146 orr r0, #0x04 /* D-cache */

147 orr r0, #0x1000 /* |-cache */

148 ncr pl5, 0, r0, cl1, cO, O

178 *

179 * mlsetup() takes the struct regs as an argument. main doesn’t take

180 * any and shoul d never return.

Currently,

we have an 8-byte aligned

3
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we

181 * stack. We want to push a zero frame pointer to term nate any
182 * stack wal king, but that would cause us to end up with only a
183 * 4-pyte aligned stack. So, to keep things nice and correct,
184 * push a zero value twice - it's simlar to a typical function
185 * entry:

186 * push { r9, Ir }

187 */

188 nmv r9, #0

189 push {r9} /* link register */

190 push {ro} /* franme pointer */

191 mov ro, sp

192 bl m set up

193 bl nai n

194 /* NOTREACHED */

195 I dr r0,=_return_frommain

196 I dr ro,[ro0]

197 bl pani c

198 SET_SI ZE(_| ocore_start)

__unchanged_portion_ontted_




