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

1.0 of the CDDL.
A full copy of the text of the CDDL should have acconpanied this

source. A copy
http://ww.illunps.org/license/ CODL.

* Copyright 2017 Toomas Soonme <t soone@re. conp
* Copyright 2019, Joyent, Inc.
*

/

/*

* This nodul e adds support for |oading and booting illunmps multiboot2

* kernel. This code is only built to support the illunpos kernel, it does
* not support xen.

*/

#i ncl ude <sys/cdefs. h>

#i ncl ude <sys/stddef. h>

#i ncl ude <sys/param h>

#i ncl ude <sys/exec. h>

#i ncl ude <sys/Iinker.h>

#i ncl ude <sys/nodul e. h>

#i ncl ude <sys/stdint.h>

#i ncl ude <sys/mul ti boot 2. h>
#i ncl ude <stand. h>

#i ncl ude <stdbool . h>

#i ncl ude <machine/el f.h>

#i nclude "libzfs.h"

#i ncl ude "bootstrap. h"
#i ncl ude <sys/conspl at. h>

#i ncl ude <machi ne/ net adat a. h>
#i ncl ude <machi ne/ pc/ bi os. h>

#def i ne SUPPORT_DHCP
#i ncl ude <boot p. h>

#if !defined(EFI)

#include "../i386/btx/|ib/btxv86.h"
#i nclude "1i bi 386. h"

#i ncl ude "vbe. h"

#el se

#i ncl ude <efi.h>

#i ncl ude <efilib.h>

#i nclude "l oader_efi.h"

static void (*tranpoline)(uint32_t, struct relocator *, uint64_t);
#endi f

Conmmon Devel opment and Distribution License ("CDDL"), version 1.0.
You may only use this file in accordance with the terns of version

of the CDDL is also available via the Internet at
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#i ncl ude "platforn a
#i ncl ude "acconfig.h
#define ACPI _SYSTEM .
#i ncl ude "actypes. h"
#include "actbl.h"

cfreebsd. h"

XFACE

extern ACPI _TABLE_RSDP *rsdp;

/* MB data heap pointer. */

oaded_file **);

boot 2_exec };

t ags.

Ox%%\ n",

68 static vmoffset_t |ast_addr;

70 static int nultiboot2_|loadfile(char *, uint64_t, struct prel
71 static int nultiboot2_exec(struct preloaded_file *);

73 struct file_ format nmultiboot2 = { nultiboot2_|loadfile, nulti
74 static bool keep_bs = false;

75 static bool have_framebuffer = fal se;

76 static vmoffset_t |oad_addr;

77 static vmoffset_t entry_addr;

79 [*

80 * Validate tags in info request. This function is provided just to
81 * recognize the current tag list and only serves as a linmted
82 * safe guard against possibly corrupt information.

83 *

84 static bool

85 is_info_request_valid(nultiboot_header_tag_informati on_request_t *rtag)
86 {

87 int i;

89 I

90 * If the tag is optional and we do not support it, we do not
91 */have to do anything special, so we skip optional
92 *

93 if (rtag->nbh_flags & MJULTI BOOT_HEADER TAG OPTI ONAL)
94 return (true);

96 for (i =0; i < (rtag->nbh_size - sizeof (*rtag)) /
97 si zeof (rtag->nbh_requests[0]); i++)

98 switch (rtag->nbh_requests[i]) {

99 case MULTI BOOT_TAG TYPE_END:

100 case MULTI BOOT_TAG TYPE_CMDLI NE:

101 case MULTI BOOT_TAG TYPE_BOOT LOADER NANE:
102 case MJLTI BOOT_TAG TYPE_MODULE:

103 case MULTI BOOT_TAG TYPE_BASI C_MVEM NFO.

104 case MULTI BOOT_TAG TYPE_BOOTDEV:

105 case MULTI BOOT_TAG TYPE_MVAP:

106 case MILTI BOOT_TAG TYPE_FRAMEBUFFER:

107 case MULTI BOOT_TAG TYPE_VBE:

108 case MULTI BOOT_TAG TYPE_ELF_SECTI ONS:

109 case MULTI BOOT_TAG TYPE_APM

110 case MULTI BOOT_TAG TYPE EFI 32:

111 case MULTI BOOT_TAG TYPE_EFI 64:

112 case MULTI BOOT_TAG TYPE _ACPI _OLD:

113 case MULTI BOOT_TAG TYPE_ACPI _NEW

114 case MULTI BOOT_TAG TYPE_NETWORK:

115 case MULTI BOOT_TAG TYPE _EFI _MVAP:

116 case MULTI BOOT_TAG TYPE EFl _BS:

117 case MULTI BOOT_TAG TYPE EFI 32_| H:

118 case MULTI BOOT_TAG TYPE EFI 64 | H;

119 case MULTI BOOT_TAG TYPE_LOAD BASE_ADDR:

120 br eak;

121 defaul t:

122 printf("unsupported information tag:
123 rtag- >nbh_requests[i]);

124 return (false);
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125 }

126 return (true);

127 }
____unchanged_portion_onitted_

803 #if defined(EFl)
804 static bool
805 overlaps(uintptr_t startl, size_t sizel, uintptr_t start2, size_t size2)

806 {

807 if (startl < start2 + size2 &&

808 startl + sizel >= start2) {

809 printf("overlaps: %x-%x, %x-%x\n",

810 startl, startl + sizel, start2, start2 + size2);
811 return (true);

812 }

814 return (false);

815 }

816 #endi f

818 static int
819 nul ti boot2_exec(struct preloaded_file *fp)

820 {

821 mul ti boot 2_i nfo_header _t *nmbi = NULL;

822 struct preloaded_file *nfp;

806 mul ti boot 2_i nfo_header _t *nbi;

823 char *cndline = NULL;

824 struct devdesc *rootdev;

825 struct file_netadata *nd;

826 int i, error, num

827 int rootfs = 0;

828 size_t size;

829 struct bios_smap *smap;

830 #if defined(EFI)

831 mul ti boot _tag_nodul e_t *nodul e, *np;

832 struct relocator *relocator = NULL;

833 EFI _MEMORY_DESCRI PTOR *map;

834 U NTN map_si ze, desc_si ze;

818 struct rel ocator *rel ocator;

835 struct chunk_head *head;

836 struct chunk *chunk;

837 vm of fset _t tnp;

839 efi _getdev((void **) (& ootdev), NULL, NULL);

841 /*

842 * W& need 5 pages for relocation. W'll allocate fromthe heap: while
843 * it’'s possible that our heap got placed | ow down enough to be in the
844 * way of where we're going to relocate our kernel, it’'s hopefully not
845 * likely.

846 */

847 if ((relocator = mall oc(EFI _PAGE_SIZE * 5)) == NULL) {
848 printf("relocator malloc failed!\n");

849 error = ENOVEM

850 goto error;

851 }

853 if (overlaps((uintptr_t)relocator, EFI_PAGE_SIZE * 5,
854 | oad_addr, fp->f_size))

855 printf("rel ocator pages overlap the kernel!\n");
856 error = ElI NVAL;

857 goto error;

858 }

860 #el se

861 i 386_getdev((void **) (& ootdev), NULL, NULL);
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863 if (have_franmebuffer == fal se) {

864 /* make sure we have text node */

865 bi os_set _t ext _npde( VGA_TEXT_MODE) ;

866

867 #endi f

833 nbi = NULL;

869 error = EINVAL;

870 if (rootdev == NULL)

871 printf("can’t determ ne root device\n");

872 goto error;

873 }

875 I*

876 * Set the inmage command |i ne.

877 */

878 if (fp->f_args == NULL) {

879 cmdl i ne = getenv("boot-args");

880 if (crdline !'= NULL)

881 fp->f_args = strdup(cndline);

882 if (fp->f_args == NULL) {

883 error = ENOVEM

884 goto error;

885 }

886 }

887 }

889 error = nb_kernel _cndline(fp, rootdev, &ndline);

890 if (error I'=0)

891 goto error;

893 /* mb_kernel _cndline() updates the environment. */
894 bui | d_envi ronnment _nodul e();

896 if (have_framebuffer == true) {

897 /* Pass the | oaded console font for kernel. */
898 bui I d_f ont _nmodul e();

899 }

901 size = nbi_size(fp, cndline); /* Get the size for MBI. */
903 /* Set up the base for nmb_malloc. */

904 i =0;

905 for (nfp = fp; nfp->f_next !'= NULL; nfp = nfp->f_next)
906 i++;

908 #if defined(EFI)

909 /* W need space for kernel + MBI + # nodul es */

910 num = (EFI _PAGE_SI ZE - offsetof (struct relocator, rel_chunklist)) /
911 si zeof (struct chunk);

912 if (i +2 >= nun

913 printf("Too many nodul es, do not have space for relocator.\n");
914 error = ENOVEM

915 goto error;

916 }

918 | ast _addr = efi _| oadaddr (LOAD_MEM &si ze, nfp->f_addr + nfp->f_size);
919 nbi = (nul tiboot2_i nfo_header_t *)I|ast_addr;

920 if (nmbi == NULL) {

921 error = ENOVEM

922 goto error;

923 }

924 last _addr = (vm offset_t)nbi->nbi _tags;

925 #el se

926 /* Start info block fromthe new page. */
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927 | ast _addr = i386_| oadaddr (LOAD_MEM &si ze, nfp->f_addr + nfp->f_size); 993 * - Mbdul es are aligned to page boundary.
994 * - MBI is aligned to page boundary.
929 /* Do we have space for multiboot info? */ 995 * - Set the tnp to point to physical address of the first nodule.
930 if (last_addr + size >= mentop_copyin) { 996 * - tnp !'= nfp->f_addr only in case of EFI.
931 error = ENOVEM 997 */
932 goto error; 998 #if defined(EFI)
933 } 999 tmp = roundup2(l oad_addr + fp->f_size + 1, MJILTI BOOT_MOD_ALIGN);
1000 nodul e = (rul tiboot_tag_nodul e_t *)last_addr;
935 nbi = (rrultlboot2 i nfo_header _t *)PTOV(I| ast_addr); 1001 #endi f
936 | ast _addr = (vm offset_t)nbi->nbi_tags;
937 #endif /* EFl */ 1003 for (n'fp = p->f_next; nfp !'= NULL; nfp = nfp->f_next) {
1004 tiboot _tag nodule_t *tag;
939 {
940 mul tiboot_tag_string_t *tag; 1006 num = strlen(nfp->f_nane) + 1,
941 i = sizeof (multiboot_tag_string_t) + strlien(cndline) + 1; 1007 num += strlen(nfp->f_type) + 5 + 1,
942 tag = (nul tiboot _tag string_t *)nb_malloc(i); 1008 if (nmfp->f_args !'= NULL) {
1009 num += strlen(nfp->f_args) + 1;
944 tag->mb_type = MULTI BOOT_TAG TYPE_CMDLI NE; 1010 }
945 tag->nb_size = i; 1011 cmdline = mal | oc(num;
946 mencpy(tag->nb_string, cndline, strlien(cndline) + 1); 1012 if (cmdline == NULL) {
947 free(cndline); 1013 error = ENOVEM
948 cndl i ne = NULL; 1014 goto error;
949 1 1015 }
951 { 1017 if (nfp->f_args != NULL)
952 mul tiboot_tag_string_t *tag; 1018 snprintf(cndline, num "% type=% %",
953 | = sizeof (multiboot_tag_string_t) + strlen(bootprog_info) + 1; 1019 nf p->f _name, nfp->f_type, nfp->f_args);
954 ag = (nultiboot_tag_string_t *)nb_malloc(i); 1020 el se
1021 snprintf(cndline, num "% type=%",
956 tag->nb_type = NULTI BOOT_TAG_TYPE_BOOT_LOADER_NAME; 1022 nf p->f _nanme, nfp->f_type);
957 tag->nb_size =
958 mencpy(tag->nmb tr| ng, boot prog_info, 1024 tag = (rmultiboot_tag_nodule_t *)nb_mall oc(sizeof (*tag) + num;
959 strlen(bootprog_info) + 1);
960 } 1026 tag->nb_type = MILTI BOOT_TAG TYPE_MODULE;
1027 tag->nb_size = sizeof (*tag) + num
962 #if !defined(EFI) 1028 #if defined(EFl)
963 /* Only set in case of BICS. */ 1029 /*
964 { 1030 * We can assign nodul e addresses only after BS have been
965 mul tiboot _tag_basic_mem nfo_t *tag; 1031 * switched off.
966 tag = (nultiboot_tag_basic_nem nfo_t *) 1032 */
967 nb_mal | oc(si zeof (*tag)); 1033 tag->nb_nod_start = O;
1034 tag->nb_nod_end = nf p->f_si ze;
969 tag->nb_type = MILTI BOOT_TAG TYPE_BASI C_MEM NFQ, 1035 #el se
970 tag->nb_size = 5|zeof (*tag); 1036 tag->nb_nod_start = nfp->f_addr;
971 tag->nb_nmem | ower = bios basemem / 1024; 1037 tag->nb_nod_end = nfp->f_addr + nfp->f_size;
972 t ag- >mb_nmem upper = bi os_extmem/ 1024; 1038 #endi f
973 } 1039 mencpy(tag->nb_cndl i ne, cndline, num;
974 #endi f 1040 free(cndline);
1041 cmdl i ne = NULL;
976 num = 1042 }
977 for (m‘ = fp->f_next; nfp !'= NULL; nfp = nfp->f_next) {
978 num++; 1044 md = file_findnmetadata(fp, MODI NFOVD_SMVAP);
979 if (nfp->f_type != NULL && strcnp(nfp->f_type, "rootfs") == 0) 1045 if (md == NULL) {
980 rootfs++; 1046 printf("no menory smap\n");
981 } 1047 error = EI NVAL;
1048 goto error;
983 if (num==0 || rootfs == 0) { 1049 }
984 /* We need at |east one nodule - rootfs. */
985 printf("No rootfs nodul e provided, aborting\n"); 1051 smap = (struct bios_smap *)nd->nd_dat a;
986 error = EINVAL; 1052 num = nd->nd_si ze / sizeof (struct bios_smap); /* number of entries */
987 goto error;
988 } 1054 {
1055 mul ti boot _tag_mmap_t *tag;
990 I* 1056 mul tiboot _mmap_entry_t *mmap_entry;
991 * Set the stage for physical nenory |ayout:
992 * - We have kernel at |oad_addr. 1058 tag = (nul tiboot _tag_mmap_t *)
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1059
1060

1062
1063
1064
1065
1066
1067

1069
1070
1071
1072
1073
1074
1075

1077
1078
1079
1080

1082
1083
1084
1085

1087
1088
1089

1091
1092
1093
1094
1095
1096
1097

1099
1100
1101
1102

1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117

1119
1120
1121
1122
1123
1124

}

nb_mal | oc(si zeof (*tag) +
num * sizeof (multiboot_nmap_entry_t));

tag->nb_type = MILTI BOOT_TAG_TYPE_MVAP;
tag->nb_size = sizeof (*tag) +

num * sizeof (multiboot_mmap_entry_t);
tag->nb_entry_size = sizeof (multiboot_mmap_entry_t);
tag->nb_entry_version = 0;
map_entry = (nul tiboot _nmmap_entry_t *)tag->nb_entries;

for (i =0; i <num i++) {
mmap_entry[i].mmap_addr = smap[i]. base;
mrap_entry[i].mmap_len = smap[i].|ength;
mmap_entry[i].mmap_type = snap[ i].type;
mmap_entry[i].mmap_reserved = O;

if (bootp_response != NULL) {

}

mul tiboot_tag_network_t *tag;
tag = (multiboot_tag_| network _t o)
nb_mal | oc(si zeof (*tag) + bootp_response_size);

tag->nb_type = MULTI BOOT_TAG TYPE_NETWORK;
tag->nb_si ze si zeof (*tag) + bootp_response_si ze;
mencpy(tag->nb_dhcpack, bootp_response, bootp_response_size);

#if !defined(EFl)
mul ti boot tag_vbe_t *tag;
extern nul'tiboot_tag_vbe t vbestate;

#endi f

#if defined(EFI)

#i f def

i f (VBE_VALI D_MODE(vbest at e. vbe_npde

1) o
tag = (multiboot_tag_vbe_t *)nb_malloc(sizeof (*tag));
mencpy(tag, &vbestate, sizeof (*tag));
tag->mb_type = MULTI BOOT_TAG TYPE_VBE;
tag->nb_size = sizeof (*tag);

if (rsdp !'= NULL) {

}

mul ti boot _tag_new acpi _t
mul tiboot _tag_ol d_acpi _t
uint32_t tsize;

*nt ag;
*ot ag;

if (rsdp->Revision == {
tsize = sizeof (*otag) + sizeof (ACPlI_RSDP
otag = (rmltlboot _tag_ol d_acpi _t *)mb_ rmlloc(tS|ze)
otag->nb_type = MILTI BOOT_TAG_ TYPE_ACPI _QOLD,
ot ag- >nb_si ze = tsize;

rrem:py(otag—>rrb_rsdp, rsdp, sizeof (ACPlI_RSDP_COWON));

} else {
tsize = sizeof (*ntag) + rsdp->Length;
ntag = (nul tiboot_tag_new acpi _t *)nb_mal | oc(tsize);
ntag->nb_type = MULTI BmT TAG_TYPE_ACPI _NEW
nt ag- >nb_si ze = tsize
mencpy(nt ag- >rrb_rsdp, rsdp, rsdp- >Lengt h) ;

mul tiboot_tag_efi64_t *tag;
tag = (nmultiboot _tag_efi64 t *)
mb_mal | oc(sizeof (*tag));
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1126
1127
1128
1129
1130
1131
1132
1133
1134

1136
1137
1138
1139
1140
1141

1143
1144
1145
1146

1148
1149
1150
1151
1152
1153
1154
1155

1157
1158
1159
1160
1161
1162
1163
1164
1165
1166

1168
1169

1171
1172
1173

1175
1176
1177
1178
1179
1180
1181
1182

1184
1185
1186
1187
1188
1189

#el se
o1
#endi f /* LP64__
#endif /* EFl */
if (have_l

#if defined(EFI)

#el se

tag->mb_type = MULTI BOOT_TAG TYPE_EFI 64;
tag->nb_size = sizeof (*tag);
tag->nb_pointer = (ulnt64t)(U|ntptr _t)ST;

mul tiboot _tag_efi32_t *tag;
tag = (multiboot_tag_efi32_t *)
nb_mal | oc(si zeof (*tag));

tag->mb_type = MILTI BOOT_TAG TYPE_EFI 32;
tag->nb_size = sizeof (*tag
tag- >nb_poi nter = (uint32 t)ST

*/

franebuffer == true) {
mul tiboot_tag_framebuffer_t *tag;
extern multiboot _tag_franebuffer_t gfx_fb;

tag = (nul tiboot _tag _franebuffer_t *)nb_malloc(sizeof (*tag));
mencpy(tag, &gfx_fb, sizeof (*tag));
t ag- >f ramebuf f er _common. nb_type =
MULTI BOOT_TAG_TYPE_FRAVEBUFFER,
t ag- >f ranmebuf fer _conmon. nb_si ze = si zeof (*tag);

extern mul tiboot_color_t *cmap;
uint32_t size;

if (gfx_fb.franebuffer_comon. franebuffer_type ==
MULTI BOOT_FRAMEBUFFER_TYPE_| NDEXED)
ui nt 16_t nc;
nc = gfx_fb.u.fbl. franebuffer_pal ette_numcol ors;
size = sizeof (struct nultiboot_tag_franebuffer_comon)
+ sizeof (nc)
+ nc * sizeof (nultiboot_color_t);
} else {
) size = sizeof (gfx_fb);

tag = (nultiboot_tag_franebuffer_t *)nb_malloc(size);
mencpy(tag, &gfx_fb, sizeof (*tag));

tag->franebuf fer _common. nb_type =
MULTI BOOT_TAG_TYPE | FRANEBUFFER
t ag- >f r anebuf fer _conmon. nb_si ze = si ze;

if (gf x_fb.franebuffer_common. franmebuffer_type ==
MULTI BOOT_FRAMEBUFFER_TYPE_| NDEXED)
mencpy(tag->u. fbl franebuffer_palette,
si zeof (multiboot_color_t) *
gf x_fb.u.fbl. framebuffer_pal ette_numcol ors);

cmap,

}
#endif /* EFI */
}

#if defined(EFI)
/* Leave

EFl menmmap last as we will also switch off the BS. */

mul ti boot _tag_efi_mmap_t *tag;
U NTN key;
EFI _STATUS st at us;
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1191
1192

1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211

1213
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196

1215
1216
1217
1218
1219
1220
1221
1222

1224
1225
1226
1227

1229
1230
1231
1232
1233
1234
1235
1236
1237

tag = (multiboot_tag_efi_mmap_t *)
mb_mal | oc(si zeof (*tag));

map_si ze = 0;
status = BS->Get Menor yMap( &map_si ze,
(EFI MEMORY_DESCRI PTOR *)t ag- >nb_ef i _mmap, &key,
&desc_si ze, &t ag->nb_descr_vers);
if (status != EFI _BUFFER_TCQO SMVALL) {
error = El NVAL;
goto error;

}
status = BS->Get Menor yMap( &rap_si ze,
( EFI _MEMORY_DESCRI PTOR *)t ag->nb_efi _mmap, &key,
&desc_si ze, &t ag->nb_descr_vers);
if (EFI _ERROR(status)) {
error = EINVAL;
goto error;

tag->mb_type = MULTI BOOT_TAG TYPE EFlI _MVAP,
tag->nb_si ze si zeof (*tag) + nap_size;
tag->nb_descr_size = (uint32_t)desc_size;

= ( EFI _MEMORY_DESCRI PTOR *)t ag->nb_efi _nmap;

* Find relocater pages. W assune we have free pages
* bel ow kernel |oad address.

* In this version we are using 5 pages:

* relocator data, tranpoline, copy, nemove, stack.
*

for (i =0, map = (EFI _MEMORY_DESCRI PTOR *)tag- >nb_efi _map;

I < map_size / desc_size;
i++, map = Next MenoryDescri ptor(nap, desc_size)) {
if (map->Physical Start ==
conti nue;
if (map->Type ! = Efi Conventi onal Menory)
cont i nue;
if (map->Physical Start < | oad_addr &&
map- >Nunber O Pages > 5)
br eak;

}
i f (map->Physical Start == 0)
pani c("Coul d not find menory for relocater");

if (keep_bs == 0) {
status = BS->Exit Boot Services(IH, key);
if (EFI _ERROR(status))

printf("Call to ExitBootServices failed\n");

error = ElNVAL;
goto error;

}

| ast _addr += map_si ze;
| ast _addr = roundup2(last_addr, MJILTI BOOT_TAG ALI GN);

}
#endif /* EFI */

/'k

* MB tag |list end nmarker.
*

/

{
mul tiboot_tag_t *tag = (nultlboot _tag_t *)
nb_mal | oc(si zeof (*tag
tag->nb_type = MILTI BOOT_TAG TYPE_END;
tag->nb_si ze = sizeof (*tag);
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1239
1240

1242
1243
1244
1245
1246
1247
1248
1249
1233
1250
1251

1253
1254
1255
1256
1257

1259

1261
1262
1263
1264

1266
1267
1268
1269
1270
1271
1272

1274
1275
1276
1277

1279
1280
1281
1282
1283
1284
1285
1286
1287
1288

1290
1291

1293
1294

1296
1297
1298

1300
1301
1302

10

nmbi - >nmbi _total _size = last_addr - (vm.offset_t)nbi;
nmbi - >nbi _reserved = 0;

#if defined(EFI)
/

#el se

At this point we have | oad_addr pointing to kernel |oad
address, nodule list in MBI having physical addresses,
nodul e list in fp havi ng | ogi cal addresses and tnp pointing to
physi cal address for

* Now we nust nove all pi eces to place and start the kernel.

*

/
rel ocator = (struct relocator *)(uintptr_t)map->Physical Start;
head = &rel ocat or->rel _chunk_head;
STAILQ | NI T( head) ;

EE

i =0;

chunk = &relocator->rel _chunklist[i++];
chunk->chunk_vaddr = fp->f_addr;

chunk- >chunk_paddr = | oad_addr;

chunk- >chunk_si ze = fp->f_si ze;

STAI LQ | NSERT_TAI L( head, chunk, chunk_next);

np = nodul e;
(nfp = fp->f_next; nfp !'= NULL; nfp = nfp->f_next) {
chunk = &relocator->rel _chunklist[i++];
chunk- >chunk_vaddr = nfp->f_addr;

/*
* fix the nb_nod_start and nb_nbd_end.
*

mp->nb_nod_start = efi_physaddr(nmodul e, tnp, map,
map_si ze / desc_size, desc_size, np->nb_nod_end);
if (mp->nmb_nod_start == 0)
pani c("Could not find nmenory for nodule");

mp->nb_nod_end += np->nb_nod_start;
chunk->chunk_paddr = np->nb_nod_start;
chunk->chunk_si ze = nf p->f_si ze;

STAI LQ | NSERT_TAI L( head, chunk, chunk_next)

mp = (rul tiboot_tag_nodul e_t *)
roundup2((uintptr_t)nmp + np->nb_si ze,
MULTI BOOT_TAG _ALI GN) ;

chunk = &relocator->rel _chunklist[i++];
chunk->chunk_vaddr = (EFI_VI RTUAL ADDRESS) (uintptr_t)nbi;
chunk->chunk_paddr = efi _physaddr (nodul e, tnp, map,

map_si ze / desc_size, desc_size, nbi “>nbi _total _size);
chunk->chunk_si ze = nbi —>n‘0| tot al _si ze;
STAI LQ | NSERT_TAI L( head, chunk, chunk_next);

trampoline = (void *)(uintptr_t)rel ocator + EFI _PAGE_SI ZE;
menmove(tranpol i ne, nultiboot_tranp, EFlI_PAGE SIZE);

relocator->rel _copy = (uintptr_t)tranpoline + EFI _PAGE_SI ZE,
menmove( (void *)rel ocator->rel _copy, efi_copy_finish, EFl_PAGE_SI ZE);

rel ocator->rel _memove = (uintptr_t)relocator->rel _copy + EFl_PAGE S| ZE;
mermove( (voi d *)rel ocator->rel _nemmove, memmove, EFlI _PAGE_SI ZE);

rel ocator->rel _stack = rel ocator->rel _menmove + EFlI _PAGE_SI ZE - 8;

t ranpol i ne( MULTI BOOT2_BOOTLOADER_MAG C, rel ocator, entry_addr);

dev_cl eanup();
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1303 __exec((void *)VTOP(nul tiboot _tranp), MJLTI BOOT2_BOOTLOADER_MAG C,
1304 (void *)entry_addr, (void *)VTOP(nbi));

1305 #endif /* EFI */

1306 pani c("exec returned");

1308 error:

1293 if (cndline !'= NULL)

1309 free(cndline);

1311 #if defined(EFl)

1312 free(relocator);

1314 if (nbi !'= NULL)

1315 efi _free_|l oadaddr ((vm_ of fset _t)nbi, EFI_SIZE TO PAGES(size));
1316 #endi f

1318 return (error);

1319 }

____unchanged_portion_onitted_




