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) 637 boot code ) .

(4) 730 S(B initialization and XDELTA breakpoint

(5) 828 rpb initialization

(&) 887 lenor{ initialization

(8) 1272 specitic device boot subroutines

(11) 1544 boot 8 specific disk unit routine

(1) 1797 scb interrupt routines

(16) 1966 calculate tloating (SR address
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0000 1 .title VMB_MICROVAX_]

8888 i .ident /v0470-06/

0000 4 ;ttt't't'tt"'ttt't'"t't".!Q"'Q""Q"tt'"l't.tttt"t't"'t'tt't'tt"""

0000 S .o .

0000 6 .+ C(opyright (¢) 1984 _ .

8888 g .* by DIGITAL Equipment (orporation, Maynard, Mass. .
. ® .

0000 9 .+ This software is furnished under a lLicense and may be used and copied

0000 10 ;o qulr in  accordance with the terms of such License and with the o

0000 11 ;¢ inclusion of the above copyright notice. This software or any other ¢

0009 1§ .* copies thereof may not be provided or otherwise made availabie toc any *

0000 13 .« other person. No title to and ownership of the software is hereby o

0000 14 ;* transferred. .

0000 15 ;e ] ] . i )

0000 16 .+ The inforsation in this software is subject to change without notice *

0000 17 ;* and should not be construed as a commitment by DIGITAL Equipment

0000 18 ;* C(orporation, *

0000 19 ;e .

0020 20 .+ DIGITAL assumes no responsidility for the use or reliability of its ¢

8888 51 :* software on equipment which is not supplied by DIGITAL. .
.. 1]

0000 zg ;'".""""""'t'."'t'l't"l'!l."!...'Q..".".'li""'."'.'."."""'

0000 24 ;

0000 25 . Facility:

0000 26 . )

0000 27 Bootstrap for the MicrovAX |,

0000 28 .

0000 29 . Abstract:

0000 30 ; ) ) )

0000 b3 This module contains a modified version of the VMB which resides

0000 3% ; on ROM in the MicrovAX |, and is interded to be used as an

0000 33 . intermediate bootstrap which is not restricted by the size of the

0000 3 RO® and which allows the MicrovAX-] s‘ston to boot from floating-CSR

0000 35 . devices. Should the ROM in the MicroVAX | ever become Large enough

0000 36 . to encompass the new features contained herein, this intermediate

8888 gg ; VB should work equally as well as the primary VM8,

0000 39 . dnce assembled and Linked, this bootstrap procedure must reside

0000 40 ; on 3 device with a fixed (SR under the name ‘'sysboot.exe’’. When

0000 41 the user boots from this disk, this bootstrap program prompts the

0000 4§ : user ftor the name of the device he really wants to boot from.

0000 &3 ; The P which is tacked onto the end of the name of this and some

8888 :g ; other modules stands for ‘‘prompting version.''

0000 66 ; for information about patching the intermediate VM8, see

0000 67 ; sysSupdate:vabuvaxl.com.

0000 (8 ; ,

0000 49 ; Author: R, Heinen

0000 50 .

0000 51 ; Date: July 1983

0000 Si . o i

0000 53 ; Modifications:

0000 54 ; _

0000 55 v4.0-06 0GBO107 Donald G. Blair 19-DEC-1984

0000 56 . Change address offsets so they are relative

0000 57 . to the end of VMB code rather than the start

€S
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0000 38 . of the RPB so the intermediate VM8 will work
8888 28 ; on old MicrovAX | RUM's,
0000 61 ; v64.0-05 06BO10S Donald G. Blair 6-DE(-1984
0000 6§ ; Since the intermediate VM8 pushes SYSBOOT out
0000 63 . past the end of the 64K bytes of tested memory,
8888 gg ; test the extra pages for memory errors,
0000 66 v6.0-04 DGBO104 =~ Donald G. BlLair 25-NOV-1984
0000 67 . Fix intermediate VMB so it doesn't try to re-load
8888 gg R the SCB in the middle of its own code.
0000 70 . v4.0-03 0580100 Donald G. Biair 15-NOV-1984
0000 7 Move patch _device_name to the beginning of
0000 7% : the program to minimize possibility of its address
0000 73 . changing.
0000 74 ;
000 75 . v4.0-02 DGBOO94 Donald G. Blair 2-NOV-1984
0000 76 Add DA and DJ as device name synonyms fcr DU,
0000 7 . Set ug controller Letter for boot device so it does
8888 ;g : not change between boot time and system startup.
0000 RO ; v6.0-01 JESOOON Jack Speight . September 1984
0000 1. Added support to boot any device using Rod Gamacre's
8888 g% ; VMBUVAX? floating CSR calculations.
0000 8¢ ; v1.0-01 wKmM00O! Bill Matthews July 1984
0000 85 . Added support for Js1na VMB as a secondary bootstrap.
0000 86 Added support for the RLOZ2 boot driver.
0000 87 ;--
0000 88

0000C001 Q000 89 vab$secondary ==
0000 90 . _ )
0020 91 Sbdtdef ;define boot driver descriptor
0009 92 $bqudef .define boot driver offsets
0000 93 $btddet .define boot device types
0000 94 $ihddet :detine VAS image header
0000 95 $iodef ;detine 1/0 tunction codes
0000 96 $ipldet ;ipl's
0000 97 $ndtdet .define adapter types
0000 96 Sprdef .processor registers .
0000 99 $pruvidef ;grocessor registers for MicrovAx |
0000 109 $rpbdef .RPB
0000 10 $ssdef .define VMS status codes
0000 102 Svabargdet .detine VMB arguments
0000 103
0000 106
0000 105 ;
0000 106 ; detine some new btd symbols
0000 107 ;
0000 108

00000008 0000 109 btdSk_prom = 8

00000060 8888 }}? btdSk_qna = 96
0000 11§ AR A A A A R A R A R A A R A R R R S R R R R S R R R R R R R E R R R T
0000 11
0000 '1¢ ;
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0000 115 ; defire a macro to define boot driver names etc.
0000 116 ;
0000 117
0000 118 .MaCcro boot _device name h_unit,pcsr type,rtn,rank=0,modulo=0,max_ctrl=0,?(1
0000 119 .11t gt <modulo=-*xft>, .efror ; maximum value for modulo is ~xff
0000 120 L1t gt <max_ctrl=*xtt>, .error ; maximum value for max_ctrl is “xff
0000 121 (1: .38¢i2  /name/
0000 1 g .byte  h_unit
0000 12 .byte type
0000 1%5 .bryte rank
0000 12§ .byte modulo
0000 1%? .byte max_ctrl
0000 .byte 0
0000 128 .long pcerth_a_io_space
0000 129 .long rtn=|
0000 130 .endm
0000 131
0000 132 ;
0000 133 ; define macros to aid with error message printing
0000 13 ;
0000 135
0000 136 .macro fatal_message code
0000 137 it nb,code
0000 138 mov2wl #ss$_‘code,r0
0000 139 .end¢
0000 140 brw tfatal _error
0000 141 .endx
0000 14%
0000 14 .macro usg-def mname, txt
0000 144 .word  $$3_'mname
0000 145 it nb, dtxt>
0000 146 .Mofd  3_"mname-,
0000 147 .save_psect
0000 148 .psect $$3810boot ., byte
0000 149 last_msg = .
0000 150 a_‘mname: _
0000 151 .88Ci1Z2 \txt \
0000 152 .restore_psect
0000 153 Lift
0000 154 .word lLast_msg-.
0000 155 .endc
0000 156 .endm
0000 157
0000 158 ;
0000 159 ; define local data structure offsets
0000 160 ;
0000 161
0000 16§ . , .
0000 165 ; define boot device desc structure
0000 66 ;
0000 145 o
0000 166 $defini bd

00000004 Q000 167 bd_L_name: .blklL 1

00070005 Q004 168 bd_b_high_unit: .blkb 1

00000006 0005 199 bd_b_type: Llkd 1

00000007 Q006 170 bd_b_rank: blkd 1

00000008 0007 171 bd_t_modulo: blkb 1
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00000007

20000000

00000000
000004C0O

00000€00
00018000

00009001
00000002

00000004
00000060
0000002¢
00000028
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8-JAN-1985 17:
21-DEC-1984 10:

bd_b_max_ctrl: .bLkbD 1

bd_b_spare: blkd )

bd_a_csr: Llkl 1

bd_a_routine: bikl 1

bd_s_bd:

$defend bd

E gefine (ocal data constants

MAX_CTRLRS =7

3 define local data constants

phy_a_io_space = “x20000000

: define extents

k_max_memory_pages =
k_max_io_pages =

E define addresses to be used to locate

k_scb_addr = *x0
k_pfn_map_addr = *x400
k_next_boot_addr = “x0e00
k_max_boot_len = “x18000

3 define MicroVAX | machine check codes

1

k_parity.error
b 2

k“bus.timeout

E define scb vectors used here

scb_a_mcheck = &

sch_a_write_timecut = *x60
scb_a_breakpoint = “x2¢
scb_a_trace_trap = *“x28

 detine tits in MicroVAX | switch pack

—t
E 1, ¥}
oo
~N0
[l

Ch»

X/7VMS Macro v04-00 Pase
VIROM.BUGSRC JVMBUVAX 1P MAR ;4

;ohysical address of /0 space

:max number ot pages
;max pages in one [/0 transfer

sections of memory.

LY

oftset from vmb_end to start of scb
oftset from vmb_end to start of

pfn map.
offset from vmb_end to start of

next bootstrap _
maximum length in bytes of the entire
bootstrap, including the rpb, primary
vmd, pfn bitmaps, intermediate vmb,
sysboot and other miscellaneous
ntervening pieces.

used here

V]
Vi
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0000 9
00000006 0000 0 switch h_v v_Qvss = ? . 1 if normal, 0 if QVSS
00000007 8888 1 switch_v_disk_boot = : 1 it normal, 0 if disable disk search
0000 5§ : _
0000 3 . define MSV-11 Memory controller values
0000 ¢35 :
0000 36
20001440 0000 37 msv1l_csr _base = “x1440 « ?hy 3_10_space
00000001 0000 38 msv11_csr_parity_enable =
0000 39
0000 40 ; ]
0000 41 ; define led values
0000 4§ :
0000 4
00000FOD 0000 244 Led_memory_ok = “xt0d
20000FCE 0000 245 led_boot_inprogress = “xfQe
COO00FOF 0000 246 Led_transfer_control = *xf0f
0000 247
0000 248 ; ]
0000 249 ; define console halt code
0000 250 ;
0000 251
00000F05 0000 252 console_halt = “xf05




VAB_MICROVAX_]

v040-06 read write data
0000 5¢6
0000 5:
00000000 59
0000 5
0000 58
0000 59
0000 60
0000 61
0000 6§
0000 6
(000 64
0000 65
0000 66
0000 267
0000 268
0000 269
0000 270
0000 2N
0000 27§
0000 27
0000 274
0000 275
00000004 0000 276
0004 577
0004 78
0004 279
0006 280
0004 281
0004 282
58 45 53 59 53 2¢ 30 53 59 53 5B 00' 0004 283
58 45 2€ 54 &F 4F 42 53 59 S3 5D 45 0010
&5 001¢C
18
284
285
41 4D 53 59 S3 2€ 30 53 959 53 58 00 286
9SG &F &4F 42 47 41 49 44 SD S& 4E 49
45 58 45 2¢
B
20 3A 65 6C 69 66 74 6F 6F &2 OA 88
63 69 76 65 &4 20 74 6F 6F 42 OA 0D
00 20 3A 65

(elelelelelsliclelelslalalelalelolalelelelalnlolele
aleleielelelelelelalslaleleclalalmiclelealalelsls]s
SNONAAVNAWAAAVAANANA LS B 8 B AN N M i) = = = O
» o0 OO OO OO OO VNO OV OO NPOO T O

OQOOOWVOOVOVOOVY VOO Wwowa
N2 OOV~ IOV N N—O Yoo~

W AHAPOPONOTUTONONAD AR POV

J 15
8-JAN-1985 17:32:09 VAX/VMS Macr- !OL 00
21-DEC-1984 10:146:07 [UVIROM.BUGSHCIV

.sbttl read write dats
.psect $$3804boot, long

gatch device_name is used by the intermediate vmb to determine the
oot device name. If the customer has eatched 8 device name into

this location usin the SYSSUPDATE :VMBUVAX1.(OM command procedure,

we boot from this device. Otherwise, we prompt the console device
to find out the name of the system disk.

AL Al S A A A A A AL Rl A S R R N S R R R 2 R R R R R R I’y

WARNING

| 4
|
*
The address of patch_device_name is hard-coded into the .
‘sSupdate :vabuvaxli.com command procedure. [f you cause .
e address of this location to change, you will break .
the command procedure. .
|

*

.. .. .l‘l-

'
.
.
0
l
'
'
O
.
.
.
I
D
'
0
O
[

""""t"'.""""""'l't"".'.".QIQQ."""'it'ttt"'t"

patch_device _name:
Bkl

: ctrings used for file opens

vmsfile: Name of standard secondary
LASCIC /CSYSO.SYSEXEISYSBOOT. EXE/ :bootstrap image file.

diagfile: ame of standard diagnostic
ASCIC /CSvsO. SYSHAINTJDIAGBOOT EXE/ .secondary bootstrap image.

nameprompt: .Prompt string for secondary
JASCIZ <13><10>/Boctfite: / ;boot file name.

devnameprompt: . : .
LASCIZ <13><10>/Boot Device: / ;Prompt string for boot device name

: detine boot device priority lists

synonym_device_Llist: ; synonyms for DU

boot_device DAA,3,<*X1468>,btdSk_uda.disk_boot, %6
boot_device DJA,3,<*X1468>,btdSk _uda,disk_boot,

e
MBUVAX1P, HAR 4

(2)

V!
v(
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vO read write data 21- UVIROM.BUGSRCIVMBUVAX1P MAR; & (2)
007A 03 boot_device_List:
007A 04
007A 0% boot_device DUA,3,<*X1468>,btdSk_uda.disk_boot,26
8885 89 boot _device OLA,3,<*X1900>,btd$k_dl,disk_Boot, {4
009¢ 03 no_disk_boot_device_list:
009¢ 09
Q09E 10 boot _device PRA,0Q,<*x0000>,btdS$k_prom,prom_boot
0080 1" boot_device XQA,0,<*X1920>,btdSk _qna.retwork_boot,,<*x10>,1
0000 00C? 1§ word 0 ;1mplant a zero name
00Cé 1
00C4 16 ; .
00Cs 15 . define text to correspond to ss$_ values.
0ocse 316 ;
00C6 317
N 00C4 318 message_header:
52 45 2D 46 2D 54 4F 4F 42 25 OA 0D 00C4 319 .a8¢iz  <13><10>/XBOOT-F-ERROR, /
00 20 2C 52 4f 52 0000
0006 320
0006 321 message_base:
00D6 322
00D6 3. .
8832 . define some ss$_ codes that are only used here
0006
000080C0 00D6 ss$_memerr = “x8000
00008008 00D6 ss$_scbint = “x8008
00008010 00D6 ss$_2ndint = “x8010
00008018 88gg ss$_norom = “xB8018
00D6 msg_detf nosuchdev,<None of the bootable devices contain a program image>
O00DA msg_def devass17n.<bev1ce is not present>
O0DE msg_det nosuchfile,<Program image not found>
00E? msg_def filestruct,<Invalid boot device file structure>
Q0E6 msg_def badchksum

msg_def badfilehdr
-s?_dcf badirectory
filn

msg_def otentg,<Invalid program image format>

(=lelelelelelslslelelelelolalalalelelsle]lsls
ek B R PP P G pir g i gl o e Telele e
LAl LU A L U L Lad A L Ll U Ll L Al L Ll o W Ll L U A i L L L i LN LM AN AN U

PURLPVNLPIRNINIA) ~d b +d = O OOO ™M M YT MM
BB POMPBPOMNMBONMPBPONIMD

ANVAASINAVAUAANVAVA S 8 85 8 8 8- 8~ 8- 8~ 8 i\ i\ L AR A PO PO PO PO RO RO N
Q0 N NS i =2 O O Q0 NONVA S L) = O O W NN i) = O O® ~NO N
- L ]

msg_def
msg_def
msg_def
msQ_def
msQ_def
msg_def
msg_def
mnsg_def
msg_def
msg_det
msg_def

endoffile L

badfilename <Invalid filename> o -
bufferovf,(Proaraq 1017e does not fit in available memory>
ctrierr, <Boot device 1/0 error> )

devinact <Failed to initialize boot device>

devotfline, <Device is otfline>

memerr, <Memory initialization error>

scbint,<Unexpected S(B exception or machine check>
an1nt.<Unengcted exception after starting program image>
norom,<No valid ROM image found>

nosuchnode,<No response from Load server>

word 0 .terminate list

E writable data

.ALIGN LONG
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81 4 59 . Parameter List handed from primary boot to secondary boot
104 60 . The first Location contains the argument count. It is intended
0124 61 . that the secondary boot will know what is in the List based on
0124 6§ : the argument count and the VMB version number. ihis means that
01264 63 . new information should be placed at new offsets even it older
0124 64 . stuft becomes obsolete. The VMB version number can be used to
8} 2 gg . totally change the argument meanings if necessary.
0154 67
0124 68 second_param: _
00000128 0124 69 fil$gq_cache == _+ymbSq_filecache ;FILEREAD cache descriptor
00000148 01%4 §70 boo$gb_systemid == . +vmbSb _systemid ;SCS system id
0000000 0124 n .lon <vnb8c-argbytcnt-6$/ :Size of argument Llist
0128 37% .rep vabSc_argbytent=¢4 ;Reserve space for the arguments
0128 37 .byte
00 0128 374 .endr
0160 375
0160 376 ftile_cache_desc: ;saved cache desc
00000000 0160 377 .long 0 ;to re=init the cache after error
00000000 0164 378 .long 0
0168 379
0168 580 ;
0168 381 ; address of the RPB as a global
0168 38% ;
0168 38
0168 384 booSgl_rpbbase::
00000000 0168 385 .long 0
016( 386
016C 387 _
016C 388 . machine check support
016C 389 .
016C 390 , _ .
016C 391 machine_check_continue: .contains 0 or that address to
0000017C 016C 392 Llkl™ 1 .transter to after a machine check
0170 393
0170 394 ;
0170 395 . error device name
0170 396 .
0170 397 _
0170 198 boot_device_name:
00000000 0170 399 .long 0
00 0176 400 .byte 0
0175 &0
0175 402 . ,
0175 403 ; floating device modulo tab.e
0175 404 ; (modulo value -1)
0175 405
0175 406 modulo_tbl:
C7 0175 407 .BYTE  *x(7 : D411 (rank = 1)
OF 0176 408 .BYTE  “x0f : DHIY (rank = g)
07 0177 409 .BYTE  *x07 : DQ11 (rank = 3)
07 0178 410 .BYTE  *x07 ; DUYY Crank = &)
07 0179 N .BYTE  *x07 . QUP1l (rank = §)
07 017A 41§ .BYTE “x07 : LK11A (rank = 6)
07 0178 & BYTE “x07 . DMC11/DMRI (rank = 7)
07 017¢ 414 Byle  “x0Q7 : D2Vl (reank = 8)
07 0170 415 BYTE *x07 ;. KRC11 (rank = 9)
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. .sbttl boot code
ROM_START

tunctional description:

This code is entered after the MicroVAX I microcode has completed its
restart/boot/halt_sequence. [t runs at IPL 31, in Kernel mode on the
ir*errupt stack. The action is to initialize an RPB, setup a bitmap of
useable memory pages and load the next part of the system boot based on
the input flag settings.

1t the inputs include a specific boot device name that device and only
that device is booted. On the otherhand, if no specitic boot device

is specified then a Tr1or1ty ordered sequence of boot devices is tried.
(In this case RU will be 0 or contain all blanks.

As follows:

DU units 0,1,2,3
Other disks
gg: (See below for an explanation of how the ROM is found.)

1t none ot these devices prcvide a bootstrap then a message is
displayed followed by a HALT.

ROM systems are recognized by the boot memory search. A ROM system must
be aligned on a 4KB boundary and :ontain 3 foot print which is the same
as the second part of the boot block descridbed below.

1t the boot is from a mass storige device then for each valid volume

that is found, the volume is searched as a Files-11 volume and then

the secondary boot ina?e is _fourd. (f the volume is not a Files=11 volume
then block 0 of the volume is read and _hecked to see if it meets the
standard for the boot block format, If not, the volume is not used and the
next volume is tried unless a specific device was specified by the user.

The boot block format is:

domvoccs L X T YT dovovone bPoveacvcee +
BB+0: : T n ' any value !
docncca= L LEL L L LS dovmccc= docccva= 4
+ low LBN 1 High LBN ,
-------- ¢ronrsvovysansessecvcecned

This second part is used for both the boot block and the RCM system.

Q- . ¥ Q. drmcaana *
]
L]

BB+ (2tn)+0: i Chk k ! 18 (Hex) |
[T T YT ¥ ¥ L X e LY doccvcana dococcan L 3
i any value, most likely 0 \
bvoccane doocccas drmcacaa dromcanee ¢
BB+ (2*n)+8: . size in blocks of Lhe image !
[ XL T T ¥ Y X T Y T Y T dmecnvece L T TP YT *
BB+ (2*n)+12: » load offset H
Poceavceen bPovsacecw doccavcce brcccenw [

X/VMS Macro v04=-00 Page 10
& (3)
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696 ; BB+(2*n)+16: . affset into image to start '
495 ; tecmccna tomccnen L tecccaca +
96 ; BB+(2*n)+20: . sum of the previous three LuW's:
l.gg : temcncan teoccacaa tecacnon Y +
498
gg . The input bits i R5 can contain a bit that disables the Files=11 search.
28 : It a Files-11 boot is done then the file booted 15 either:
503 ; SYSBOOT.EXE - default
306 ; DIAGBOOT.EXE - RS bit setting
8 : solicited from the console
07 : Details of how the memory Look and the register settings when the
g . secondary bootstraps are entered are documented where the exits occur’.
> inputs:
: rO = boot device name in ASCii or 0 if none s?ecified
: r1 = switch oack settings 1 is ''ON'', 0 is "‘OfF"
: Bit Meaning
: I4 Enable disk search during bootstrap
; 6 1 if VT100/vT200 console, 0 it QVSS video optioun
: 4-5 Halt action
: 3 Console Break enabled
: P4 Reserved
0-1 Console baud rat»

RS = software boot control flags from the /N boot command qualifier.
The following bits are used by this boot ROM code:

[ TR FE TR TR T X T

Bit Meaning

3 RPBSV_BBLOCK. , S
t set, the aitempt to Files-11 boot is skipped
and on[y the toot block type boot is done.

4 RPBSV_DIAG, .
Dia?nostic Loot., Secondary bootstrap is image
called CSYSMAINTIDIAGBOOT.EXE.

6 RPBSV_HEADER,
Image heaaer. Takes the transfer address of the
secondary bootstra 1maae from that file's
image header. [f RPBSV_HEADER is not set,
transfers cortrol to tRe first byte of the
secondary boot fiie.

QOOOOOOODOO0OOOOO0OO0OOOOOCOOOOOOCOODOOOLOOCOOOCOCOOCOCOOOOOOOOOOD
dﬂdﬂ“—‘-—‘-ﬂ—.—‘—-‘—‘-‘—.—D—.—l-‘-—.—l_—.-—‘—.—.—.—l—.—‘-—‘.-.-..-—I—.—-‘-‘-—‘—J—‘—l—.—l—l—l—‘—l—.—‘—l—‘—‘-—..—.—.aaga@
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RPBSV_SOLICT,

File rame. Prompt for the name of a
secondary bootstrap file.

RPBSV_HALT,

Halt Before transfer. Executes a WALT
instruction before transferring control to the
secondary bootstrap.

RPBSV_TOPSYS ,
Specitfies the top level directory number for system
disks with multiple systems

The following bits are NOT used by this boot ROM code:

AN AWV VALV ALALALNY
L TR YR YA IR Y R YU T S SO SO

D O O O O O O O O O OO O OO0 OO OO0 O VOO OO0

(=lelelelelelelolelelelelaleleloleloleolelolalelalelealelalclolalclalelalelelelalalalelalelolelelolbloltlaolelelale]
SNNNNNNNNNNOOOON OO0 OO VA VIVVWALALALA

P TR L I IR IR AL IR I R N IR IR TR SO P N NP P S W

e e We W "Ny N

OOUVOOOOOCOOVOOOLOOVOOCOOOOODOCOOOC OOOOOOOCOOOOOOOROOOOOOOOODOOO
P S iy A s S v S S S S G Sr S GGG Sy Sur S S-S SnrdurSurturSur St
NN 2 OO 00 NN E NN~ OO 00 NO VN S AP — O O 00 ~NOA AN S~ WA — O O 00 N N 8 LN — OO 0D ~JON LN 8 LU —
L) - - *® ® s B * % s

OO~ O O O O O O VAT LALALA T AA W WA WA A WA AA LAV VAU VA VAV WAVA N VI

¥ %0 O O O O N0 O O O O O O 0 O OO OOV O OO0 OO OO0
OOOCOOOOO OV OO YOO OO0 00 Co 00 0o G000 00 00 0000

Meaning

RPBSV_CONV. )

Conversational boot. At various points in the
system boot procedure, the bootstrap code
solicits parameters and other input from the
console terminal. [f the DIAG is also on, tnen
the d|agnost1c supervisor should enter ''MENU
mode and prompt user for devices to test.

RPBSYV_DEBUG. .

Debug. If this flag is set, VMS maps the code
for the XDELTA debugger into the system page
tables cof the running system,

RPBSV_INIBPT, .

Initial breakpoint. It RPBSV_DEBUG is set, VMS
executes a BPI instruction immediately after
enabling mapping.

RPBSV_BOOBPT. . .
Bootstrap breakpoint. Stops the primary
and secoqdar‘ bootstraps with a breakpcint
instruction before testing memory.

RPB$V_NOTEST, o )

Memory test inhibit. Sets a bit in the PFN bit
map for each page of memor- present. Does not

test the memory.

RPBSV_NOPFND, . .

No PFR deletion (not implemented; intended to.
teil v'8 not to read a file from the boot device
that identifies bad or reserved memory pages,

so that vMB does not mark these pages as valid
in tne ‘FN bitmap).

RPBSY_MPM, , ,

Specifies that multi-port memory is to be used

fcr the total exec memory reguirement. No local
memory is to be used. This is for tightly-coupled

~ b
W
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I

0190 multi-processing. If the DIAG is also on, then
190 the diagnostic supervisc- enters "AUTOTEST'' mode.

12 RPBSV_USEMPM, . )
Speq1fles that multi-port memcry should be used in
addition to local memory, as though both were one
single pool of pages.

13 RPBSV_MEMTEST ) .
Sgec1?1es_that a more extensive algorithm be used
when testing main memory for 'ardware uncorrectable
(RDS) errors.

14 RPBSV_F INDMEM
Requests use of MA780 memory if MS780 is insufficient
for booting. Used for 11/752 installations.

13
(3)
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r10 = original P(

r11 = original PSL

AP halt code

SP = address of 64K memory block + 200 hex

LER ER KR KR FE NI FE I FE N T N I RN WA TR I R Y YA Y W

VOV OOV OVOVOOOVOOOVOOOOO

implicit inputs:

IPL is 31, interrupt stack. ,
The first instruction of this code is at SP.

*“o Be %o Wy B

AlLL of the system's memory controllers have been
initialized to have parity error detect ON. This
means that the 64K memory block that contains this
code has correct garlty. The cache is enabled and
will continue to be enabled throughout.

Lo L Ld L Lra AN U L A L) O PO PO RO NN PN
OO NONW NI = OO OO O\ B L) — OO G0 O N B 0 — O

ooooc oo o000 O

(eleleleleleleleloleloeleleloaleoelelqlelelelolelolelolelalodelelelololololelalelelelalololololololelololelo oo e

90

90

90

90

90

9C :

90 ;

90 :

90 ;

90 ;

90 640 ; ]
28 225 . When the secondar;, bootstrap code gains control memory will look like:
90 6[,3 : 0 R en R L R EEEEE e ®®e e e ee o= e +

90 644 ; + RPB +

90 645 ; 200 tercccccccccancscccnccccccananrnrsanane +

90 646 ; + 8Kk of Boot Code +

90 647 ; + boot driver preamble starts at 200 +

90 648 ; 4200 ¢eccccccaa crmcoas cesccecccccrcccnscnnnnen + (PR$_S(BB value)
90 649 . + 2 Pages of SCB +

90 650 : ‘600 ’-----------------------------T --------- L

90 651 . + 2 Pages of PFN Bit Map described by +

90 65% : + RPB fields +

90 65 : ‘Aoo fossvcsvoccsnecsoss L DL T L T T P P p Y ¥ ¥ Y Y vy ¥ ¥ ¥ +

90 654 ; + available for stack (3 Pages) +

90 65 S ; 5000 ’---.-.---------------T ----------------- +

90 656 + Secondary boot code image ¢

9) 65 .

90 65. .

90 659 .

90 660 ; ) ]

88 221 ; The register contents when control is passed to the secondary
90 66§

90

3 bootstrap are:
: R11 = base address of RPB

o
o
&
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665 ; AP = address of the secondary boot parameter block alla VMB
666 ; SP = current stack pointer
ggg : PR$_SCBB = S(B address
669 : It the intermediate VMB is beina used, when the real secondary
670 . bootstrap (e.g. SYSBOOT, DIAGBOOT) begin execution, memory is organized
671 . as below. Note that we use more than the 64Xbytes of tested memory
67% . that has been allocated for us. [t a memory error is found in the
673 ; oillover area, we report an error and halt. Note also that the '‘physical'
674 addresses given below are relative to the beginning of the 64Kbytes
675 . of tested memory.
676 ;
677 ; 0 e D L ettt +
678 , + RPB +
679 ; 200 L L L L T L T T T TP O g +
6380 ; + 8K of Boot Code - VMBUVAX1.EXE ¢
681 ; + boot driver preamble starts at 200 +
682 . 6200 4e---ccccecccccccccccccccccccrcncnccnaa. + (PR$_S(BB value)
683 ; + 2 Pages nf S(B +
686 ; 4600 4escmccccecencccccccccccccccccecaaceaaa. +
685 . + 2 Pages of PFN Bit Map described by +
686 . + RPB fields +
687 ; 4A0Q 4e-c-cccmcccccccccccccccaccccnccnacanaa. +
688 ; + available for stack (3 Pages) +
689 ; 5000 #ececccccccccccncaccccecccccccccccnaaaa. +
690 ; + VMBUVAX1P EXE +
691 ; + .
692 ; vmb_end + k_scb_3ddr: ==-=---ecccmccccnccccacananaaaa. + (PR$_S(BB value)
693 ; + 2 Pages of S(B +
694 ; vmb_end ¢+ k_pfn_mag_addr: mmeesssccscsccrscnece cocen- +
695 ., + 2 a?gs of PFN Bit Map agescribed by +
696 ; ¢+ RPB Tields +
697 L L L LT L L L LT +
698 . + available for stack (3 Pages) +
€99 ; vmb_end ¢+ k_next boot_addr: e--ce-cecccccicncncnccnaa. +
700 + Secondary bootstrap +
701 ; + (2t this writing, SYSBOOT or other +
;8% : + 2ndary bootstrap begin at ACO00) +
: trmsccccccsnccenvrccccncrrerracaccancaee +
704 ; + Room for expansion +
705 . k_max_boot_len: #=-sccccccccccrccecceccnccecanenccnaa- +
706 .
707 ;--
708
709 . ,
;}? . create a label to point to the end of VMB.
712
713 .psect ___l1IVMB_END,page
714 VM8 _END::
1e
;}g . the label rom_base is (and must remain) the first location in the boot ROM
719
720 .psect $3$800boot,long
721 ROM_BASE:
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722 brw rom_start .transfer control to actual code
;52 .byte 6,°x80,“x81,*x82,*x83 ;tootprint
;%g .psect 338804boot, long :
707 ROM_START:
728 .default displacement ,word

15
(3)
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8}38 ;i? .sbttl SCB initialization and XDELTA breakpoint
26 OF DA 0190 7 mtor #4xt, 8prd _mcesr .reset any machine checks
0133 738 - ’
0193 734 ;
0193 7%5 . setup S(B for the duration of this execution
0193 736 ;
0193 ?§7
0400°'CF  9E 0193 738 10%: movab vmb_end + k_scb_addr ¢+~ ;address scb plus twec pages
57 0197 739 “x400,r?
59 FF 8F 9A 0198 740 movzbl #255,r9 . (setloop count DIV 2
77 08B1'CF DE 019C 741 178: moval unfielded_scb_int+1,=(r?} ;address general error routine
F8 59 F& OIM 76§ sob?eq r9.17s ;continue in loop
S AF D& Q1AL 74 ctr machine_check_continue ;init machine check continue address
O735°CF  9FE OQ1A7 744 movab  machine_check_detect+1,- ;init machine check vector
04 A7 01AB 745 scb_a_mcheck(r7) ¥ i
080D'CH 9E 0Q1AD 74§ movab write_timeout_int+1,- :init write timeout vector
60 A7 0181 747 scb_a”write_timeout(r?);
11 57 DA 01B3 748 mtpr r?7.8pr$_scbb ;insert scb address in PR
013¢ 749
0186 750 ; . .
01B6 731 ; Read the system identification processor register to discover which
0186 752 ; \ird of VAX is to be booted.
0186 753 ;
0186 754 .
S8 3t 08 Q0186 755 mfpr  #pr$_sid,r8B ;Read the (PU identification
0189 756 . ;processor register,
58 S8 EB BF 78 0189 757 ashl #-pr$v_sid_type,r8,r8 ;Get CPU identification code.
0000°CF 58 90 01BE 758 movb r8,exe$gb_cputype :Save processor code globally
01C3 759 :1n boot driver desc table
01C3 760
01C3 761 ; )
01C3 76% . It we are LINKED as a SECONDARY the following reference
01C3 763 ; will be non-zero.
01C3 764 ;
01C3 765 .WEAK  VMBSSECONDARY
01 DS 0Q1C3 766 TSTL #VMBSSCCONDARY . are we pretending to be a secondary?
0C 13 01Cs 767 BEQL 608 ; br if no, continue
51 20 AB DO 01C7 768 MOVL RPBSL_SOOTR1(R11) ,R1 . else, set up boot registers
5¢ 24 AB 0 Q1(B 769 Mova RPBSL_BOOTRZ2(R11) ,R2 . coe
56 2C AB 70 01CF 770 Mova RPBSL _BOOTR4&(R11) ,Ré R
0103 771
01D3 772 60%:
Q103 773 . )
8}3% ;;g ; Copy boot r1 thru bhoot rS from primary bootstrap
51 20 AB DO 01D3 776 movl rpb$L _bootri(rit),rl ;use same boot r1 as rom VMB
5¢ 24 AB DO 0107 777 mov | rpb$l_bootr2(ril),r ;use same boot r2 as rom VMB
53 28 A8 DO 01DB 778 movl rpb$L_bootr3(ril),r .use same boot r3 as rom VMB
5¢ 2C AB DO 0Q1DF 779 movl rpb$l_bootré(ri1l),ré .use same boot r4 as rom VMB
55 30 A8 00 8}5; ;g? movl rpb$l_bootr5(r11),rS .use same boot r5 as rom VMB
01€7 78% . 1t the DEBUG flag is defined (meaning that XDELTA has been linked
0167 Tg . with this primary bootstrap), set up 2 XDELTA handlers in the S(B --
01€7 784 . one for breakpoints and one for tbit traps. Then initialize the
Q1E7 785 . XDELTA breakpoint table, allocate 3 pages of stack, and, it requested,
01E7 786 ; execute a breakpoint betore proceediny with the bootstrap.

e — O —
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iatization and XDELTA breakpoint 21-DEC-1

.Weak
.weak
.deak
tsti

beql

movab
movabd
movab
mov |

movab

bbc

H 16

8-JAN-1985 17:32:09 VAX/VMS Macro V04=-00 Page
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xdtSbreakpoint
xdtStrace_trap
xdt$initial_break . _ _
#xdtSbreakpoint ; Test if XDELTA is Linked
noxdt ; Br if not

xdtSbreakpoint+,,scb_a_breakpoint(r7) ;Set up BPT handler.

xdt$trace trapsl,scb_a_trace trap(r7) ;Set up TBIT handler,

inisbrk,xdt$initial_bBreak ;Store the initial breakpoint.

sp,ré ;Save current top of stack.

vmb_end ¢ - ;address a stack
k_next_boot_addr,sp .

#rpbSv_boobptirS,nobrk ;If no BPT was requested in the

;boot flags, just proceed.

E Initial breakpoint,

: Current register status is as follows:

Se By B0 T 0,

RO=RS
Ré
R7
R8
R9

R10-FP

SP

initial input values

SP value at start of ROM code
address of the S(B
processor identification code
destroyed

nitial input values

address of a 3-page stack

. Code following the breakpoint is_going to restore SP to its original
. value. If you want to modify SP in XDELTA, modify R6 instead.

inisbrk::

NOGRK :
NOXDT:

bpt

movl

:Debugging breakpoint.
;Stop in XDELTA,

:Proceed with bootstrapping.
ré,sp .restore stack pointer

o~ —




I 16

VMB_M1CROVAX_] L 8-JAN-1985 17:32:09 VAX/VMS Macro V04=-00 Page
v04.0-06 rpb nitialization 21-DEC-1984 10:14:07 [UVIROM.BUGSRCIVMBUVAX1P.MAR:4
8%} g%g .sbttl rpb initialization
021 830 . initialize and address the RPB
021 831 ;
g2l 83§
56 S8 D0 021 83 mov | r1l,rb ;address rpb with temp reg
1C A6 50 70 0213 83% movQq rQ,rpb$L_bootrQ(ré) ;save registers
b A6 52 70 0219 835 movQq r2.rpb$i_bootr2(r6) :
2C A6 564 7D 8510 359 movq r&,rpb$i_bootré(ré) :
4 .
0221 838 . To solicit a boot device name, call a device-independent subroutine that
0271 839 ; writes a prompt string to the console terminal, and then reads the
0°21 840 ; user typed boot device name.
0221 841 ;
0221 84%
01 D3 0221 84 tstl #VMBSSE CONDARY ;are we pretending to be a secondary?
1€ 13 0223  B4é beql 108 ) ;br it no, continue
1C A6 FOD7 CF DO 0225 84S movl ?atch_dev1ce_name,rpbtl_ﬁootrogrbs ;Save patch device name
16 12 0228  B4b bneg 0s ;a device? then br, no device continue
20 A6 DD Q22D 847 pushl  rpb$Ll_bootri(ré) .Pass options switch settings
68 A6 9F 0230 848 pushab rgbtt_f1le(r6) :Set address of input buffer.
05 DD 0233 849 pushl & :5et maximum character count.
FEOD CF  9F 0235 850 pushab cevnameprompt :Set address of prompt string.
0000'CF 04 FB 0239 851 calls  #4,booSread romgt :Prompt and read string.
69 A6 DO 023¢ 85% mov l rpbst_file+l(ré),- ;save device name as boot r(
1C A6 02641 85 rpb$L_boot~0(ré)
0243 854
0243 855 10%:
10 A6 SA 7D 0243 856 movq r10,rgb$l haltpc(ré) ;save halt PC and PSL
66 56 DO 0247 857 mov | ré,rpbsL_base(ré) .address of RPB
FF19 CF 56 DO 024A 858 mov | ré.boosgl_rpbbase ;also globally
18 A6 5C D0 024F 859 mov L ap,rpb$(_Ralzcode(r6) ;save halt code
06 A6 D4 0253 860 clrt rpbSl_restart(ré) .init header fields
OC A6 D& (0256 B! ctrl r?btl rstrtflg(ré) :
08 A6 01 CE 0259 862 mnegl  # rpbSL_chksum(ré6) _ )
3¢ A6 0000°CF  9E 0250 863 movab  booS$al_vector,rpb$l_iovec(ré) ;insert address of driver
00 6E 00 2C 0263  B64 movc5  #0,(sp7,#0,- . .init remainder of RPB
38 A6 00DV 8f 0267  Bé6S lrprc_(ength-rprt_wovecsz.rpbil_\ovecsz(r6)
38 56 00 026C Bé&6 mov ré,r1l .set future RPB address
0080 (B 57 DO Q26F Beo7 mov r7,rpb$l_scbb(r11) :save scbb address in RPB
0090 (B 28 90 0274  B68 movb  #ndtd_ubl,rpbSb_contreg(r1l) ;one Qbus on Micro-VAX I.
00A1 (B 28 80 85;2 393 movw fndt$_ubl,rpbtSw_bootndt(r11) ;Pretend this is UNIBUS.
027¢e 871 .
0276 B72 . init the secondary bootstrap parameter block
027¢ 873 ;
027e 874 .
5C FEA2 CF  9E 027¢ 875 movab second Taran.ap ;load its base address
0C AC 0V (E 0283 876 mnegl  #1,vmb8l_Lo_ptniap) ;set pfn data
10 AC 0 (b 0287 877 mnegl  #1,vmbSL_hi_pfn(ap) ;set pfn data
o8B 878
0¢88 879 . )
0288 880 . address lLarger stack and setup free memory pointer
0288 881 ;
0288 88%
OE00'CF 9 0288 B8B83 15%: movao vmb_end + - .address target for /0
S5E 028F 884 k_next_boot_addr.sp ;and create a thrce page stack

o~ —
o
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SA SE DO 0290 885 mov | sp,r10 .copy to address of free memory

)
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8-JAN-1985 17:
21-DEC-1934 10:

.sbttl memory initialization
; initialize parity memory

; allocate and init RPB PFN bit map

;set up pfn desc addr
., init to zeroes

nue ;setup continue address

.set qage number of Last memor
3s. 1f set console not
256X used for QVSS v1deo

;else - ast

ashl no,.n, rEbS? ptamap(r11) ;set size to 1024 bytes

movab vmb_end+ n_map_ addr,
rpbiq p nmap*k(rll

moves 40, (gg f (r11) ,ymb_end+k_pf dd
robSq_pfrmap(r vmb_end+k_pfn_map_addr

movab b*5 E nacﬁine check contT

mov | #k_max_memory_pages-1,r9

bbs #switch_v_qvss,rpb$l_bootri(ri

subt #512,r9°

38: setipl #*x1d-1

5% : movab
clry rb
movad rprl memdsc{(r11).r8
clri (r8)
mnegl  #1,4(r8)

: write 0's to a page

page_boundary:

ashi #9,r7,r6

don't write 0's in the 64k where this

cmpl ril.ré

bneq 208

tstl vab$l _Llo_pftn .
bgeq 10%

mov | r7,vmbs$l_Lo_ptn(ap)

10%: tstl “(r8)
bgeq 15¢%
mov | r?7,4(r8)
15%: mnegl  #1.,r0

insv rQ,r7,.#32,ymb_end + k_p
insvy r0.r7.432.ymb end + Kk p
insvy rQ,r7,#32,vmb_end + k p
insy r0,r7, l32 vmb_end + k_p
movzbl W17

MmOV20 (r?)(rOJ r7

addl rO,.rpb$i_pfnent(r1l)

;lower [PL to allow write timeout
sweep all of memory to set parity and establish bit map

nxm_memory,machine_check_continue ;enable machine check

Tset first physical address
;2ero page count

addre's first memor{ descriptor

.init page count field
.set very {ow PFN

.compute page address

code is

;compare addresses to find out
64XB of good memory

;br if not in the
;low pfn inited?
br if yes

;insert pase of ares as louest PFN

;memory desc PFN set yset?
br it yes

;insert this low PFN
.set all bits in a register

fn_map_addr ;enable 128 pages
n_map_addr+4 .of good memory
n_map_addr+8 :

n map “addr+12

: Toad aae count in rQ
;adjust
ad)ust good page coun

S Macro V04=00 Pa
M.BUGSRCIVMBUVAX1P . MAR; 4

FN to Last page test
< 800
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68 50 (0 031D 944 addl r0, (r8) ;adjust desc size
30 11 0320 945 brb 0§ ;continue in common
032 946
8%% 32; : ' g th d ingl
. write and then read a single memory page
032 949 ; g 7 Pag
0322 950
8%%5 3 L heck t ] d verit
. loop to check for correct parity and verify contents
0322 95% . g g
0322 954
66 7C 0322 955 20s8: clrq (ré) _ ;Write memory to zero
50 02 DO 0324 956 mov | #k_bus.timeout,r0 initialize for error exit
51 86 70 0327 957 movq (r&)+,r1 .read memory back for parity detect
032A 958 ;tirst read checks for page present
032A 659 ;skip out if not present to nxm_memory
032a 960 ;skip out on parity error
52 12 032A 961 bneg nxm_memory :it eql then correct read back
0320 962 ;it neq then odd case of PROM
0320 963
032C 966 ;
032C 965 ; check for page cross
0320 966 ;
032C 967
56 O1FF BF BY 032C 968 bitw x1tt,r6 ;page cross?
EF 12 033 969 bneq 20$% :gr if no, keep going
0333 970
0333 971 ;
8%%% 8;% . try to write a non-zero value and verify that it can be done
0333 974 . This is to detect pages in ROM's that are all zeros
0333 975 ;
0333 976
OFFFFFFC E6 3F B8O 0333 977 movw #63,<1328>-4(r6) ;write memory, gage_is present
0334 978 :Wwith don't cache bit
OFFFFFFC E6 3F B1 03385 9ry cmpw #63,<1828>-4(ré) ;read back correct?
I8 12 0341 980 bneq NXM_Memory ;if neq then some non RAM memory
FC A6 B4 0343 981 clrw -4(ré) .reset to zero
0346 982
0306  O8% | page is wri -
. page is written - parity appears correct
0346 985 ;
0346 986 _ . o
01 57 0N FO 0346 987 30s$: insy M,r7.n,- ;insert bit in PFN map
0400°CF 034A 988 vmb_end + k_pfn_map_addr o
0C AC DS 034D 989 tstl vmb$l_Llo_pfn(ap) ;low pfn inited?
06 18 0350 990 bgeq 358 br it yes
0C AC_ 57 D0 0352 99N mov | r7,vmb$i_lo_pfn(ap) ;insert lowest PFN
04 AB DS 0356 992 35%: tstl 4(r8) ;memory desc PFN set yet?
O« 18 0359 993 bgeq 408 ;br it yes
06 A8 57 DO 0358 99 mov r?,4(rBY .insert this low FFN
10 AC 57 D0 O035F 995 40%: mov | r?7, vac8l_hi_pfn(ap) ;insert highest
68 06 0363 996 incl (r8) ;count Vi current memory desc
4C AB D6 0365 997 incl reb$l_pfncrt(ril) .count as good page
0368 998
0368 999 ;
0368 1000 ; come here to move to next page

)
O~ —»
~
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001 ;
0
8 next_page:
FE69 57 01 59 RN 8 acbl r9.#1,r7,page_boundary ; continue unrtil end of memory

: restore IPL and setup SCB for booting

setipl #ipl$_power . ;reset IPL _
FOF7 CF D4 clrl machine_check _continue ;reset machine check continue addr
23 00000F0D BF DA mtgr #Led_memory_ok,#pr$_txdb; set Lights
¢ 1N br begin_boot

: come here when a page does not exist

nxm_memory:

ejelalelelelolalalelalelalelelolaleolelelels)
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8
8
8
8
8
3
E
3
c
E
€
1
p)
C
E
E
E
E
£
E
;
037€ : the primary bootstrap and SYSBOOT were all intended to fit within
037E ; 64 K bytes of memory which are tested and determined to be error-free.
037¢ . however when the secondary bootstrap is used, the bootstrap procedures
0376 026 . collectively take up more than the 64K bytes of tested memory. As a
0376 1027 . stopgap measure, if we find an error in the untested portion of memory,
8375 ; g ; we treat it as a fatal error,
00000001'€EF DS 037t 1030 tstl vmb$secondary . primary or secondary bootstrap?
n 13 0384 10N beql $ ; br if primary
51 00018000 EB 9t 0386 1032 movab  k_mar_boot_len(r11),r1 ; r? <- address of end of sysboot
5t 51 F7 8F 78 038D 1033 ashl #=9,T,r1 . convert rl1 to pfn
51" S7 D1 0392 1034 cmpl r7.r1 ; is memory error in range of
0395 1035 : the bootstrap code?
31 19 0395 1036 blss fatal_memory_error : br it so
0397 1037
50 01 D1 0397 1038 Ss$: cmpl #k_parity.error,rC .expected error?
12 12 039A 1039 bneq 208 ;parity is ok
039C 1040
039C 1041 ;
039¢ 104§ . reset the memory controllers to clear parity error
039C 1043 ;
039C 1044
ST 0F DO 039C 1045 mov l "MnS,rl .set loop count of controllers
52 20001440 8F DO 0Q39F 1046 mov | fasvll_csr_base,r? :address base of contrnllier CSR's
82 01 B0 03A6 1047 108: movw #asvil_csr_parity_enable,(r2)+;blast all possible CSR's
FA 51  F& Q3A9 1048 sobgeq r1,10% ;continue until done ]
BA 11 OQ3AC 1049 brb next_page :no check for PROM needed on parity
O3AE 1050 ;problem
03AE 1031 ; _ ' .
8%:% }82; . bus timeout means non existant memory on a read, the page is not present
O03AE 1054 ; But, page could be PROM memory
03AE 1055 ;
O3AE 1059 '
50 02 0' O3AE 1057 20%: cmpl #k_bus.timeout,r0 ;expected error?

—~r)
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15 12 0381 1058 bneg fata._remory_error ;br it unexpected
0383 1059
0383 1060 ; , , ,
0383 1061 ; record holes in memory via descriptors
03R§ 106§ ;
0383 106 ) .
68 D3 03B3 1064 tstl (r8) ;this desc in use?
Bl 13 0385 1065 beql next_page .br if no, don't move to next
50 Q0FC (R 9E 0387 1066 movab  <rpb8c_nmemdscerpb$c_memdscsiz>+rpb$lL_memdsc(ri1),r0
58 < D1 03BC 1067 cmpl r0,r8 ;overrun area?
A7 12 038F 1068 breq next _page . :br it yes
58 08 (0 0301 1069 addl Irgb!c_memdSCSIz.rS ;address next memory desc
68 D& 03C4 1070 clrl (rd) ;set count to zero
AO 11 Q3C6 107? brb next_page :
03C3 1072
03c8 1073 . oL
03C8 1074 ; memory initialization error
03c8 1075 .
03C8 1076
03C8 1077 fatal_memory_error:
03(8 1078
03c8 1079 fatal_message memerr

O N
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0300 1081 ;++
%g 835 . begin_boot - start the booting process
gg 83? E functional description:
%B 839 E This sequence is entered after the RPB and PFN bitmap are set up.
3D 088 : The process of selecting 3 boot device and type of ooot operation starts
D 089 ; here.
D 090 ;
3D 091 ; inputs:
3D 09§ :
L) 093 ; r11 = address of the RPB
gg 832 ; ap = address of the secondary parameter block
D 96 :--
97
98 begin_boot:
i
01 : If the "'solicit for secorndary bootstrap tile'' flag is not set,
8% : Just use a predefined file specification.

4
03 €0 5 bbs #rpbSv_bblock,= ;br it not files-11 boot
30 AB é rg $L_bootrS(ri11),- ;
43 7 2H$ ) ; .
08 &1 8 bbc #rpbsv_solict,- 1t V'solicit” flaa is not
30 AB 9 rB $L_bootr5(r11),- ;net, just use a default tile
? 108 ;specitication,
2 :
3 ; To solicit a file name, call a device-independent subroutine that
& . writes a prompt string to the console terminal, and then reads the
2 . user typed file name. All device specifications are ignored.
¢0 AB DD pushl  rpb$l_bootr1(rll) .Pass options switch settings
68 AB  9F pushab rngt_flle(r11) :Set address of input bufter.
27 DD pushl  #39 :Set maximum character count,
FCS3 (F  9F pushab nameprompt :Set address of prompt string.
0000'CF Q4 FB calls  #4 booSreadprompt ;Prompt and read struq?.
28 1N orb 5§ :Go try to read the file.

It the solicit boot flag was not set, use a default file name string.

13

Usually, this file name is [SYSEXE]SYSBOOT.EXZ, However, if the
diagnostic boot flag is set, the file name is LSYSMAINTIDIAGEHOOT.EXE.
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57 FC13 CF  9E 0%: movab wvmstile,r? ;Assume SYSBOOT.EXE. )
06 E1 03 bbc #rpbSv_diag,- .1t the diagnostic tlag it not
30 6% g ;g‘Sl_Bootrﬁ(r11).- ;set, SYSBQOT is correct.
S7 FC22 CF 9t 03 movab diagfile,r? :Otherwise, use predefired
g ;name of diagnostic boot.
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E Copy the file name to the RPB.

50 67 9A 15%: movzbl (r7),r0 .512e of name string
50 D6 incl rQ , ;Include the byte count character
68 AB 67 50 28 moved  r0,(r7),rpbSt_tile(r11) ;Move name into RPB
04 1C EF extay lrgbtv tops s,lrgb!s_topscs -
50 30 A8 rob$L_Bootr5(r11),r0 :Value ot 0-F means top level
;system directory ''SYSQ'" - "'SYSF'’
09 S50 M cmpl r0,#9 0 -9
0z 15 bleq 20§ :Branch it yes
50 07 (O addl H<CAA/A/>=<*A/9/>=1>.r0 ;Add bias to make A -
60 AB 50 80 20$: addb rO,rpbSt_files+sS5(r11) ;Form ''SYSn''

E extract and stabilize device name info

9 9 9 0 9999 99 9 99999 4 v v v v
PORIPIN) = b b b b b 2 2 s O OO OO N N AT

e]lelelelelalelelalelalelslalelelelelolealelelolole]
@O0 T OO0 IS =T OO =TT

11%8
1139
1140
i
114§
1144
1145
1146
1147
1148
1149
1150
115
'152
1153
1154
1155
1156 _ )
57 FC3A CF  9E 1157 25§%: movab s nonxm device list,r? .address descriptor list
7€ 1C AB  B0AOAJAQ 8F (B 1158 bict3  #*x80A0K0AO,rpbSL_bootr0(ri1),-(sp) :make name uppercase
1159 .remove possible parity bit
20 6E 9 1160 cmpb (sg),l‘a/ / ;special non-name?
13 14 }}g% bgtr 35 :br if gtr then specific device
0428 1163 ; o _
042B 1164 ; non-specitic device name
0628 1165 ;
0428 1166
57 FC4B CF  9E 0428 1167 movab boot_device_list,r7 : Skip checking synonym device names
6E D& 0430 1168 clrl (sp) ] ;specity non name
07 EO 0432 1169 bbs #switch_v_disk _boot,~ ;br it entire List i; to be searched
10 20 AB 0434 1170 rob$L_bootr1(rT1), 408 , _
57 FC63 CF 9t 0437 1M movab no_disk_vLoot_device_Llist,r7;address alterrate descriptor list
09 11 043C 1172 brb «0% ;continue
043 1173
063E 1174 ;
043E 1175 ; specific device name
0436 1176 ;
0638 1177
FD2D CF  6E DO OQ43E 1178 35%: mov L (sp) ,boot_device_name ;save specified name
03 AE 30 82 06443 1179 subb l‘a/é/.S(sp) ;reduce unit number
0447 1180
0447 1181 ; ) ) ) ) .
0447 1182 ; start with first entry in boot device {ist and try each one until a
0447 1183 ; boot occurs or the List is empty
0447 1184 ;
0447 1185
6: AB 96 0447 1186 408: clrb rpbsb_slave(rll) ;no slave or
64 AB B4 (Q44A 1187 clrw rpbSw_unit(ril) ;unit _info )
SA OEOQ'CF 9t 044D 1188 movab vmb_end + k_next boot_addr,rl10 ;set nominal load address
66 AB 05 A7 90 0452 1189 movb bd_b_type(r?),rpbSb_devtyp(r11) ;load device type
6E 95 0457 1190 tstb (sp) ;special non-name? .
24 13 04959 119 beql 45 :br if yes, no specific device
67 6E 18 00 ED 0458 119% cmp2v 40 lZG.(sp).bd_l_name(r75; compare three characters for equal
00 13 06460 119 beql 434 ;or it no match
0462 1194 assume bd_b_modulo EQ bd_b_rank-1
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BS 046% 1195 tstw bd _b_rank(r?7) ;other controllers supported?
13 0465 1196 beql 508 :8r it no, continue
Bl 0467 1197 Cmpw (SP),bd_L_name(r?7) ;18 this the right device?
12 046A 1198 bneq 50%
91 046C 1199 438: cmpb 3(sp),bd_b_high_unit(r7) ;unit in range?
1A 0471 1200 bgtru gos . ;br it no
90 0473 1201 movb (sp),bd_b_high_unit(r?) boot specific unit only
98 0478 120§ & Mmovzbw 3(sp),rpbSu_unit(r1l) ;
11 0470 120 brb 478
DO Q47F 1.6 458: mcvl bd_L_name(r?) boot_device_name:build errgr device name
81 0484 1205 47$: addb3  rpB$u_unit(r1f) #*a/0/,boot_device_name+3.;
16 0Q48B 1§06 ASb aga 8 routine(r?)(r?7) * ;us® devicé specific routire
E8 048F 1207 los r0,.7008 ;br it success, transter control
E1 0492 1208 bbc #1,r0,55% .severe or fatal error?
0496 1209 ;br it fatal error
95 0496 1210 tstb (sg) ;special non=name?
12 0498 1201 bneq 55 :br if specitic device
049A 1212 :
049A 1213 . search for next controller of this type
049A 1214 :
96 049A 1215 inch 2(SP) ;bump the controller number (char)
83 0490 1216 subbl  #*a/A/,2(SP),r1 ;get controller number (value)
91 Q46A3 1217 cmpb r1 #max ctrirs ;have we done all controllers?
15 04A6 1218 bleq 0é ,
(0 0Q4AB 1219 508: addl2 #bd_s_bd,*7 .try next device
DA 04AB 1220 mtpr #lea_nemor;‘ok,lprs_txdb: tell operator
BS 0482 1221 tstw bd_(_name(r’) :is there another? _
12 04B4 1222 bneq 40% .continue if not and of Llist
04B6 1223
0486 1224 ; X _ ) _
0486 1225 ; device data base search done without a match or valid boot device
04B6 1226 ;
04B6 1227 . ' .
3C 04B6 1228 movzwl #ss$_devassign,r( ;list end, specitic name error
95 04BB 1229 tstb (sg) :special non=name?
12 048D 1230 bneq 55 :br it specific device
3C 0Q4BF 1231 movzwl #ss$_nosuchdev,r0 ;list end, generic error
D4 04C4 1232 clrl  boot_device_name ino specific name
04C8 1233 55¢8: fatal_message ;issue error in r0
04CB 1234
04CB 1235 . . . _
04(B 1236 . secondary image in place, transfer control to it
04CB 1237 .
04CB 1238
04CB 1239 1008: subbl #%a/A/-1,- . Controller letter A->1, B->2, etc.
04CE 1240 boot_device_name+2,rpbSb_ctriltr(ril)
0404 1241 movab vmb_end ¢+ k_next_boot_addr,sp ;load fresh sp
0409 1242
04D9 1243
04D9 1244 ; restore SCBB values
04D9 1245
04D9 1246
0409 1247 mtpr #led_transter_control ,#pr$ txdd; tell user
04ED 1246 movab vmb_end ¢ k_scb_addr ¢- ; .ddress scb plus two pages
04E4 1249 “x600,r7
04ES 1250 movzol #255.r9 ) ; setloop count DIV 2 ‘
C4E9 1251 1108:  moval secondary_scb_int+1,-(r?) ;address general error routine
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F8 59 F& Q4EE 1 S§ sobgeq r9,110¢ .continue in Loop
04F1 125
04F1 1256 ; ‘
04F1 1255 ; recompute size of bitrap
04F1 1256 ;
04F1 1257
S0 10 AC  FD BF 78 Q4F1 1258 ashl #-3,ymbSL _hi_pfn(ap),r0 ;get Last valid PFN
& AB 50 01 C1 OQ4F7 1259 addl3 M, r0, rpb$q_p nmap(ri 1) ;set size of map in bytes
14 AC 44 AB 7D 826% }gg? movq rprq pfnmap(r11) vmbS$q_pfrmap(ap);copy pfnmap desc
0501 126% : )
8;8} }Sg‘ ; halt system prior to entering secondary boot 1f requested
0501 1265
09 EY 0501 1266 bbc gb%v hatt, - ;1f boot flags don't call for
30 AB 0503 1267 g $L Bootrd(ri1),- ‘halt, just transfer to new
07 0505 1268 :bootstrap rmaE .
23 00000F05 8F DA Q506 1269 mtpr #console _halt, #pr$_txdb ;Otherwise, HALT
65 17 050D 1279 120%: jmp (rS) ;Execute JUMP,
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.sbttl specific device hoot subroutines

(X2
. prom_boot

. functional description:

. This routine tries to boot from a PROM system image that may be 1n

. memory. Each bad page 16KB ooundary is tested to see if it is readable.

E inputs:

: r?

: r1Q =

; r11 = RPB address

: ap

. outputs

: r0 =

: or

: rO = 1 if success

; rS5 = transfer address
: r?7,c11 are preserved

prom_boot:

E cycle up through nemory

= address of the internal boot device description
address of the secondary boot's memory

= address of the secondary parameter block

ss$_norom = no rom present, severe error

movab b;ZnS,machine_check_continue;in lant for read timeout

clrl
108 bbs

ashil #9 r3,r

CMpw (ri),#x18

bneq ~0%

bsbw verif‘_boot_block
r0.20

blbc
é PROM found, boot from it
addll  r1,16(r1),r5
. reset machine state

clrq reb$l_iovec(rll)
rsb

r
r3,/mb_enc + k_pfn_mar _addr, 208

;initia gage address

scompute address

:try to read that memory
:may machine check

:br it not key

.verity the boot block
;br it not correct

scompute starting address

:no driver
;Jdone

r it that boundary is not bad
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0535 1
0535 1 . move onto next 16kB boundary
822%
bFDB 53 20 QOQO1FFF BF  F1 05;5 1 g 27s: acbl Pk _max nenory Bages-I .#32,r3,108; continue until done
50 801A 8F  3C OS3F 1334 movzwl #sS$_norom!?, .set severe error code
FC24 CF D& 0544 1335 clrl machine check _continue ;
05 0548 1336 rsb
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s
: network_boot

(=]
N
P
O
—t

: functional description:

; This routine tries to boot from a network device

E inputs:
E r?7 = address of the internal boot dev1ce description
: r10 = address of the secondary boot's memory
. r11 = RPB address
: 8P = address of the secondary parameter block
E outputs
E rO = 1 it success
: rS = transfer address
: or
r0 = ss$ no'uchdev (SR does not exist - severe

ssS tufferovt
>s_devinact
s.$ ctrierr

ssS .devoffline

secondary bootstrap does not fit - fatal
device could not be inited - fatal

1/0 error during operation = fatal
device is offline - severe

Hon

r7,r11 are preserved

ne’ rk_boot-

0277 30 bsbw validate_csr ;test (SR of device

sreturn implies success
3 boot via the Ethernet

eleleleleleololeleleloleleoleleleleloclelaleleolaleoleleleleleloldlelelelaolealoleolelelolelelaeleoleleololels]
WA ALALAWVAHA AATIA WM A A AT TN A A WA TR LA WA WA WA WAL A LI VWA WAWAA A AWV WA VAWVIAVIVAVAVALA
NNOOOOWNNNANNES DB D
(V1 N0 e oo Wt do s EVIV. S lalalalalalal sl oL slielieliokie Ve Ve e RFelialve XNele Ve lVe lalVe Ve XV e RV o IVe T¥o RV e IV e 2V o RV IV o TV s Ve ¥, |
b el el el ) el e et md e e ) o bl ) ) ) ) el el il el el il D D D el ) e ) D el el e ) ) D D ) D ) ) ol il ol el el waedd
L Ll Ll L L nd L U G Lt W Ll L s * L Ll Ll L A L Wl ol il L L U U W U UL, Ul L L U Ld U Ul Lt Ld U Lt L s i i
OO0 OO0 N NN NNV NNNNOOOOOOOOOO WV AWVIVAWVNMWNWNMNNVWNE S B B 002
QO NOMA L NN = O WO NO VNS L V=2 O O 00 O N8 i) =2 O O D N O S L) =2 O O 00 N O N 8 L) = DO 00

5¢ 7t DE moval ~=(sp),r2 ;address target for transfer address
68 AB  9F pushab rpbdt_file(rll) ;address to store node name
28 AB  9F pushab rpbil bootr3(rll) ;address to store node address
62 9F pushab (r?2) ;address to store transfer address
0400°CF  OF pushab vmb_end+k Etn map addr :address of bit map
0E0O0"'CF 9F pushab vmb_end + k_next_boct_addr ;bufter sp gco
53 2E00°'CF  9E movab Vlg end + k_next_boot_ lddr0<16'512> rd ;image load address
63 9F pushab :image load address
0000'cF Q6 B calls #6,booSdownline_load ;try QNA boot
55 S3 8 (1 addl3  (sp)+,r3,rS .conpute transfer address
03 50 €9 blbc r0, 10§ ;br it not success
34 AB 7C clrg rpbtl_lovec(r11) ;no driver
25 108 : rsb :done
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st
; disk_boot

: functional description:

: This routine tries to boot from a disk device

inputs:
r7 = address of the internal boot dev1ce description
r10 = address of the secondary boot's memory
r1Y = RPB address
ap = address of the secondary parameter bdiock
outputs
r0 =1t success

rS = transfer address

CSR does not exist - severe

file is not on the volume - fatal

boot file is not contiguous - fatal
secondary bootstrap does not fit - fatal
device could not be inited - fatal

1/0 error during operation - fatal
device is offline - severe

ss$_nosuchdey
ss$_nosuchfile
ss$_tilnotentg
ss$_bufferovf
ss$_devinact
ss$_ctrlerr
ss$_devoffline

r7,r11 are preserved

Ve Ve Do B0 0000000909090 0080900090080 00VeVeWeVsve VeV
]
]

o

-

disk_boot:

bsbw validate_csr scheck CSR and return it success

. move and initialize the disk driver

mov | r?bSl iovec(r1l) ,r? ;address boot driver
mov ; load addr ot rpb
jsb abqoSl move(r2)(r2] ;call move code

try low to high units, removable first, non-removable second

Build a mask with two sets of 8 bits. The first 8 bits are the available
“soft’’ disk units and the second 8 are the available “‘hard'’. The mask
starts with rpbSw_unit to bd_b_high_unit set in each set.

LA R R NN PR FN N

clri r8 :no _units to search
mov2wl rpru unit(rll),ré ;build the basic mask
movzbl bd_b ah unit(r?),rl .get high

subtd r6.rT ;number of units

incl r8 ‘plus 1
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asht r8.81,r8 storm mask ‘

dect r8

asht ré,18,r8 imove to correct bit pos

insy r8,#8,#8,r8 ;duplicate mask

cmpb ré, rl :high = low = one unit?

bneq 19§ ;br if yes, enter search

clrd r8 ;no soft disk search
E select a unit from the mask
108: ffs #0,Mm6,r3,r6 -get the unit number

bicw}  #*x8 r6 gbiu unit(rll) ;set unit number Less mask flag
addb3 l‘a/b/ rpbSw_unit(rl1) ,boot _device nane03 new unNit in name

; now, init that unit on the controller

mov | rpb$l_iovec(ril),r
mov | baoil unit_init 2
beql

2 .address boot driver

),r1  ;Pick up device init routine
;None

init the controller and a specific unit

it is OK for the unit to he offline but not for the controller to fail

catlg <ap), . (r2)(r1] :do any necessary unit init
blbs-  r0,208 :br it unit is online

; If the unit is not online, it is a fatal crror it the controlter failed.

CMpw rQ, #ss$_devotfline ;oft ine?
bneq 50$ :br f no, more tatal error
brb 35% ;continue with next unit

controller is up, unit is online, make removable, non-removable tests
success from the online is:
#1 unit is online, can't detect hard or soft

#9 unit is onl1ne. hard disk
#25 unit is oriine, soft disk

208: bbs #3,r6,30% ;br it hard disk masih, try unit

: looking for a soft disk - can the controller can tell?
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06 50 03 €1 0509 bbe #3,r0,25% br 1t not detectable soft or hard

: looking for a soft disk and the controller can tell

0¢ 50 U& EO bbs #6,r0,308 :br it soft disk flag set, try unit
18 N brb 40§ icontinue in common
E since the controller can't tell, shut off tests in soft mask
: but do this unit anyway
58 94 25%: clrd r8 ;no more soft disk tests

E try a boot of this unit

e]alglaelelolelalealelololalealelealolelalalelalelelelelala)
O VAW VAL AA WA LA VAWAVA LA A VAWA AVTEAVAVA AV LAWY
O T\ AT I HMMMMMMMmMmmMMmMMmMmMMmmMMmMrOMmMOoO OO0 C
M PO MDD O WVNVVHAWVM N UHANIWNUHAN NI DIN S O O O O O

03¢0 8F B8 308: ushr  #°m<ré,r7,r8.r9 ;save context values
1F 10 sbbd boot d‘sk unit :try this unit
03CO 8F BA gogr l‘u<r6 r75r8,r9 ;restore context values
17 S0 E8 ibs r0,508 :br if success
13 S0 01 E1 bbc #1,¢0,508 .br if tatal error
.contxnue if just severe error
51 56 08 (1 35¢: addl3  #8,r6,r" .clear bit in both masks
00 58 51 ES bb:¢ ri,r8,40% hard mask or greater
00 58 S6 ES «0%: bbce rb.r8.45$ .and soft or hard
58 BS 65%: tstw r8 smore units?
A6 12 0604 bneq 10% ;br if yes X
0606 _ .exit with error status of last unit
SO 02 88 8288 bisb Mar,r0 ;make error semi-success
0609 . ) )
8283 s tixup nawe with real booted device and transfer control

e e el el el ol el i e el D el ) el o) el ) el e ) e D . ® ) el ) el ) D o e ) el D e D D e
AAWALA AR WAV A AA LAWAA U A A AV WAA VA WA WA UAAWA VAW A UMA LIWVIVAVAVALALYY,

&5 85 8 LN N AN NN LN N RO N PO PO PONOPONORIN) — =3 b b ekt et s = O O OO OO
A= OO0 ~NO\WNE AN ~ O OO0 O S NN — OO 00 NN £ LN — OO 00 O S~

05 0609 508: rsb
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M1

ss$_ctrierr

) 1/0 error during operation
ss$_devoffline

device is offline

r10 and r11 are preserved.
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060A 1544 .sbttl boot a specific disk unit routine

060A 1545 ;+¢ ]

Q60A 1546 . boot_disk_unit

060A 1547 ; . .

C60A 1548 ; functional description:

0G0A 1549 ; . _ .

Q60A 1550 . This routine tries a boot of a pa-ticular disk unit. The device and

GS50A 1531 . driver are present and veritied. This ~outine is used for each unit on

828: gg . which a boot is to be tried. RPBSB_UNIT contains the unit information.

060A 1554 . irputs

060A 1555 ;

060A 1556 ; 19 = rpb address

060A 1557 ; r10 = address of the secondary boot's memory

060A 1558 ; ri1 = RPB address

060A 1559 ; 8D = address of the secondary parameter block

060A 1560 .

060A ; outputs

060A :

060A : r0 = ss$_success

060A . rS = transfer aciress

060A .

060A : or

060A :

Q60A : r0 = ss$_nosuchdev = (S" does not exits

060A ; = ss$_nosuchfile - file is not on the volume

060A : = ss$_tilnotentg - boot file is not contiguous _

060A . = ss$_butferovt - secondary bootstrap does not fit

060A : = ss$_devinact - device could not be inited

boot_disk_unit:

do forced boot block boot

é{ R:BSV-BBLOCK is set then read LBN 0 and transter control to the
ock.

0 bts lrgbtv bblock, .br it direct boot block boot
53 30 AB 060C rp :

$L_bootrS(r11),808 ;
E init the file read cache if this is a FILES-11 boot

FB12 CF  FB4D (F

1
FOES"

{ movq faie_cache_desc.fingq_cache_:reload the descriptor
3

8000 8¢ 3
I

bneq 1 ;br it done

bsbw booScache_alloc ;allocate the cache

movzul #ss$_memerr,r0 ;3SSUMe NO memory

movq filsqq_cache,f1le_cache_desc ;save the descriptor
begl 75» ;br it cache not allocated

50
FB39 CF  FBO& C(F
‘8

o

o~

o

»
B S S A S N L P S L
O WO NO WS NN = OO NN NN = O O 0D NONN S NN = O OO0 NN S AN = O O 0D ~N O S~ WiR) — O O 00~ N

O ANWALA WA LA A WA WA LIWVAIA WA VAR WA A WAWA A AR A LA VAL VAAAWVAVAVAVIVALA
OV OOV VO VOOV OO NN NNNNNYYNNFROO OO
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0629 1601
0629 160§ H .. i
0629 1603 : Call a device-independent routine, FILSOPENFILE to locate the named
0629 1604 ; file on the disk.
0629 1605 ; , _
0629 1606 ; the cache open is where the drive is mounted so it can fail if tnere is
0629 1607 ; no physical volume
0629 1608 ;
0629 1609
FOD4' 30 0629 1610 108: bsbw bootgache_open :0pen the FILERFAD cache
23 S0 E9 062¢C 1611 blb¢ r0,55% ;br it error
69 AB 9F Obgf 161; 15%: pushab rpbS$t_file+1(r?*) ;Address of tile name string.
76 68 AB  9A 0632 161 movzbl rpbS$t_file(r1l),-(sp) ;Character count of file name.
7E D& 0636 1614 clrl -(sp) :Allocate scratch for channel
0638 1615 ) ;and ?gt adr of scratch storage
3C AB DF 0638 1616 pushal rpb$L_fillbn(ri1) :RPB Tields that rrceive file
0638 1617 .statistics during OPEN.
6A DF 0638 1618 pushal (R10) ;File header buffer at end of
0630 1619 ;memory,
0200 CA DF 063D 1620 pushal 512(R10} ;Index file header buffer at
0641 16¢i ;end of memory.
10 AE DF 0641 1622 pushal 16(sp) ;Address in file name desc.
10 AE DF 0644 1623 pushal 16(sp) _ ;Address of Bhony channel .
00CO°CF 05 FB 0647 1624 calls #5,filSopenfile :Call FILREAD to locate file.
SE__0C €O 064C 1625 addl2 #12,sp _ .Clean up scratch space
58 50 E8 wuyo4F 1626 blbs r0.boot_file ;Branch on success.
0652 1627
0652 1628 ; ) )
0652 1629 ; the volume is not a files-11 volume, try boot block booting, if the error
0652 1630 ; related to a file structure problem
0652 1631 ;
0652 1632 i )
08C0 8F 50 B1 0652 1633 55%: cmpw rO #ss$_filestruct ;test for file structure error code
19 13 0657 1634 beql 80 . :br it that's what it is
0810 8F 50 B1 0659 1635 CMpW r0 #ss$_badfilehdr .test for file structure error code
12 13 065 1636 beqgl 0 . sbr if that's what it is
0828 8F 50 Bl 0660 1637 cmpw r0 #ss$_badirectory .test for file structure error code
0B 13 0665 1638 beql 80 :br if that's what it is
0808 8F 50 B1 0667 1639 Cmpw rO #ss$_badchksum ;test tor file structure error code
064 13 066C 1640 beal § :br if that's not what it is
S0 02 (8 066 1641 bisl fat,r0 ;make non-fatal
05 0671 1642 75%: rsb ;and go back to caller
0672 1643
0672 1644 ;
0672 1645 ; read I1BN 0 as boot block
0672 1646 ;
0672 1647
58 D& 0672 1648 80%: clri r8 ;block to read
%9 01 DO 0674 1649 movtL #,r9 :size to read
56 S5A DO 0677 1650 mov L r16.r§ ;:Start of free nemor¥
0080 30 067A 1651 bsbw readfile .read the block to RI0
F1 50 E9 0670 1652 blbc r0,75% ;br if error
0680 1653
0080 1654 ; )
0680 1655 . validate the boot biock
0680 1656 :
0680 1657
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50 08BC2 8F 3C 0680 1658 movzwl W#ss$ filestruct!c,r0 ;set error code, semi-success
52 0§ AA  9A (0685 16959 movzbl i(r10).r2 .get offset to secondary id field
01 03 AA 91 0689 1660 cmpb (r10),m .next tield a BR instruction
E2 12 068D 1661 bneq 758 ;br if no
51 6A42 3 Q6BF 1662 movaw (r10)(r2],r1 ;address next field
0693 1663 ;this must be in the same page!'
01FA 30 0693 1664 bsbw ver\fl_boot_block .check boot block
D8 50 E9 0696 1665 blbe r0,75 :br if not a valid block
58 04 AA 10 9C 0699 1666 rotl #16 4(r10),r8 .get secondary image LBN
59 08 Al DO 069E 1667 movl  8(r) r9 :get image size
SA  0C A1 (O 06A2 1668 addl 12¢r1),r10 ;compute load address
55 10 A1 SA (1 Q6A6 1669 addl3  r10,16(r1),r5 .compute transfer address
42 11 06AB 1670 brb readin_boot ;boot block is valid, read file
06AD 1671
Q6AD 1672 .
Q6AD 1673 ; File was located successfully. Make sure that the file is contiguous.
06AD 1674 ; The file statistics block is the following:
06AD 1675 ;
06AD 16.6 ; drcnrrssr e sa s nsssasEe. +
06AD 1677 ; ' starting LBN + (0 7f file not contiguous)
06AD 1678 . $rmmccccccccmccccancens +
06AD 1679 . ' size in blocks '
06AD 1680 . teeroccccccccccccsncen~ +
06AD 1681 ;
06AD 1682 ) )
06AD 1683 boot_file: _ :Test tor contiguity.
58 3C AB 7D 0Q6AD 1684 movq rgb&l-f1llbn(r11).r8 ;Get file statistics.
58 D5 06B1 1685 tsti r ;Contiguous file?
06 12 (4B3 1686 bneq 60% ] ;Yes, continue.
50 02AC 8F 3C 06BS 1687 movzwl #ss$_filnotcntg,r0 ;search fatal error
05 O06BA 1688 rsb
06BB 1689
0688 1690 .
06BB 1691 ; If the software boot control flags indicate that that transfer
06BB 1692 ; address of the secondary bootstrap is stored in the image tile's
06BB 1693 ; header block, read that header block. Otherwise, assume that the
06BB 1694 ; transfer address is simply the 1st byte in the %mage tile.
06BB 1695 .
06BB 1696 .
55 SA DO 06BB 1697 60$8: mov L r10,r5 ;Assume no special transfer address.
06 E' O06BE 1698 bbc lrgbtv header, - :1t no header requested,
30 AB 06C0 1699 rob$t_bootr5(ri11),- ;then just branch past header
2( 06C2 1700 readin_boot ;reading code.
56  S5A D0 06C3 1701 movl r10,r6 :Start of free nenOrl
59 01 D0 06C6 1702 mov L M,r9 .Header is always only 1 block.
32 10 06C9 1703 bsbb readfile :Read header block.
SE 50 E9 06(B 1704 blbc ré,no_tit ;br it error
58 3C AB 7D O0Q6CE 1705 movQ rsb&l_t\llbn(r11).r8 ;R8 = 1st LBN, R9 = hlock count
e 59 70 0602 1706 movq r9,re :R2 = block count, R3 = hdr adr
F928° 30 0605 1737 bsbw boo$image_artt ;Get image attributes
0608 1708
o608 1709 ; _
0608 1710 ; R! = image header block count _
06D8 1711 ; R2 = size of file in blocks excluding symbol table and patch text
0608 171% ;
0608 1M )
Q0AO (8 5! 00 0608 1714 movl ri.rpbSb_hdrpgcnt(r11) ;Store image header block count
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disk unit routine 21=DEC~1934 10:14:07 [UVIROM.BUGSRCIVMBUVAX1P MAR;47 (11
subl3 r1,rg.r9 :Blocks in image after header block(s)
add| ri,e :LBN of tirst block beyond headr block
movzwl ihdSw_activotf(r10),r1 ;Get offset to image
;activation data in header.
addl r10,r1 .form transter .ector address.
movab  (r15(r101,rS .Get transfer address.

C 2

: Now read in the file. If the file is too Large for the remaining

. memory space,

t they are, use them,

see if the required additional pages are usable.
I[f not issue a fatal diagnostic and HALT.

: Registers set up now are the following:

: RS = transter address

: R8 - starting LBN of file (after header)

: R9 - size ct tile in blocks

: R10 - address of 1st b;te in free memory

; R11 - address of the RPB _

: AP - secondary boot argument Llist

readin_boot:
movQ r?bSq pfrmap(r11) ,vmbSq_pfrnmap(ap).setup bitmap desc
mov | r10,r8 ;buffer for read

bsbw
blbc

Will the desired number of blocks fit in the space remaining in the
pre-tested 64kb of memory?
required are usable.

It not, check that the additional pages
[t they are, then read it all, otherwise quit.

verify_image_memory

) ;verity pages for image
rO,no_Fit

:br it error

Now read the secondary boot code into memory

Calls the device-independent bootstrap Q]0 routine to read
a file. Divides the file into pieces as large as possible, so
that the read is a small number (like 1) of DMA transfers.

o BeoBaBoBaBeBeWeBeBDeVeDe Ve %o

Registers:

RS - secondary boot transfer address
R6 - buftfer agdress
R8 - logical block number (LBN)
RG = number of blocks in file

readfile: _ :Read tile into memory. .
movzbl #k_max_io_pages,r? ;Assume moximum transter size.
cmpl r7,r9 ;Minimize with file size.
bleq 10§ :Branch it file Larger than

;maximum transfer size,

movl r9,r? .Set to remaining file size.
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v34.0-06 boot a specific disk unit routine 21=DEC-1984 10:146:07 (UVIROM.BUGSRCIVMBUVAX1P MAR;& (1)
0709 1772 10%: :Push arguments for Q0.
58 0D 0709 177 pushl r1 :7ush phony channel number.
00 gD Q708 1774 pushl  #0 ;Fhysical read mode. _
e 21 ¢ 0700 1775 movzwl #10%_readlblk,~(sp) :Read logical block function.
58 DD 0718 1776 pushl 18 .Starting LBN.
e S7 Q09 9C 0712 1777 rotl #9.r7,=-(sp) ;Transfer size in bytes.
56 0D 0716 1778 pushl ré :Buffer address
56 04 A; (0 0718 1779 addl 4(sp),ré :Update buffer address.

58 5 (0 971C 1780 addl r7,r8 ;Update LBN. _
0000'CF 06 B O71fF 1781 calls Ob.gooquo ;Call a bootstrap Q10 routine.
05 50 €9 072¢ 178% blbc r0.308 ;Contirve on success.

59 57 (2 0727 178 subl r?,r9 ;Decrement blocks remaining,
D1 14 Q72A 1784 bgtr readfile ;Continue if not done.
072¢ 1785
07z¢ 1786 ;
c/gc 1787 ; RO - status
(720 1788 ; RS - secondary boot transfer address
172C 1789 ; R6 - buffer address u?dlted past Last byte read
n?%t 1790 . R8 = LBN updated to block after Llast block read
072C 1791 ; RO - blocks in file (reduced to number rot read)
073( 179§ R
022C 179
072C 1794 30%:
05 072C 1795 no_fit: rsb ;Return to caller when done.

N<
-~ "
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v04.0-06 scb interrunt routines 21=DEC-1984 10:14:07 ([UVIROM.BUGSRCIVMBUVAX1P MAR:4 (12)
/
0720 1797 .sbttl scb interruot routines
07¢0 1798 ¢
07¢D 1799 . ignore_scb_int
0720 1800 ; ) _
0720 1801 ; functional desciiption:
0720 180§ : ] ) )
0720 1803 ; This sequence runs via an 3(B vectored interrupt.
0720 1804 ;
0720 1805 ; inputs:
0720 1309 :
0720 1807 ; none
0720 1308 :
0720 1809 ; outputs:
0720 1810 ;
0720 1811 ; none
072D 181§ .=-
0720 181
07%0 1814 .align Llong
073C 1815 _
0730 1816 ignore_scb_int:
02 0730 1817 rel :
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e
: machine_check_detect

functional description:

This sequence runs when it is enabled in the machine check vector.
The action is to alter the return address to a» value in r1 and continue.

PONINININONIN) —

QO N V8~ i) =2 O OO0 NON N S i) = O O OB NO A S i) = OO

29 e 0 Ve 9 e

inputs:

machine check stack
machine_check_continue = address of the continuatior code or 0

NN NN NN
(VL VLV VWV VP
-

MO DS S8 P rd od oo o o oo oo o oo o oD e el s e e d

*lelolelalelalelolelalalolololololelololelolelelalalnla)

—d D o e e e D e e e D D e e o o e e e e e e e e s

C0 G0 0o G € O Go 09 OB 09 OO 00 OB OB OB O 0 O OB O OB OO O O 0B 00 OD-00 0000
®s B B Vs D0 09w

7
7
7
7 3
73 3 outputs:
73 3 ‘
73 3 rO - machine check code
73 35 ;--
tii
.align long
73 3 .
;g 2 machine_check _detect:
26  000000fFF 8F DA 073 4 mtpr #°xtt fpr$_mcesr ;clear machine check error
FA2D C(F D5 073 4 tstl machine_check_continue ;change return P(?
o0 13 073 4 beql 108 :1t eql then no, unexpected
50 04 AE 00 074 A mov | k(se).ro :load reason
S BE (O 074 4 addl (sp)+,sp . :pop stack
6t FA20 CF DO 074 A mov machine_check_continue,(sp) ;actually change return P(
02 07¢ 4 rei ;continue
74 «8 108: fatal_message scbint

4
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cébé
tfatal_error

1
4

functional descriptior:

This routine is entered when a fatal error is to be displayed.

The input code is a standard ss$_ value and it is matched to a text
string by scanning a table of Longword entries. The first work of the
longword is the Low word of the ss$ code and the next word is the
displacement to the message text.

inputs:
r0 = internal error code
outputs:

The boot is abandoned, the registers are restored to
reflect the initial contents and the system is halted.

Ve Ve e T B0 %2 0e 0000 VeV Ve Ve 8o B VeV

tatal_error:

58 FAQE CF DO mov | boo$gl_rpbbase,r :r11 <= addr of rpb
FAOD CF D4 clrl machine_check_continue ;disable error continue
51 F973 (F  9E movab message_base,r! ;8ddress message desc
50 03 (A bicl #3,.r0 ;remove severity bits
50 81 81 10%: CmOW (r)+.r0 ;compare code
06 13 beql 15¢ ;br it found
81 BS tstw (r1)e ;advance and test for zero offset?
F?7 12 bneq 10% ;continue in not found
2C 1 brb 20% ;if List end then no message
SO 61 32 158: cvtwl  (r1),r0 ;fetch displacement from cell
20 AB DD pushl  rob8{ bootrifr11) :Pass options switch settings
7€ 7C clrq -(sg) ;no read data
6140 OF pushab (r1)(r0] .address of message text
. output the hcader part tfollowed by the input code's message
20 AB DD pushl  rpb$l_bootri(ril) ;Pass options switch settings
7€ 7C clrq -(sp) ;setup header
F93E CF 9F pushab message_header :
0000*'CF 04 B calls  #4,booSreadprompt .output header
0000°'CF__ 0¢ FB calls lk.booSreadqrcm?t ;output nessage .
20 AB ND pusht  rpbS$l_bootrl(ril) ;Pass options switch settings
TE 7L clrq -(sp)} _ ;output device name
F9D7 (F 9F pushab boot_device_name
0000'CF 04 B calls  #4,booSreadprompt ;

E reload the input registers

eandilaalaataslailas Lo IVLIV TaleJo LVlalviodwiedolel Jo AV, [ Nlelo Tad J VP Saslele Yo Xeo Yo Yo Yo No Yo No Yo To Noolo Yo To Fo Fo Fo To To Yo Yo Yo Yo 3

SNNTN NN N NN NN NN NNNNTSNSN TN SNN NN N SN NN SN SN NN N NN NN SN NN N NN NN NSN NN SN N N SN SN N SN Y
» OO O © OO O OO OO0 00 N~ N NN NN NN NO OO O O WA AWM A LAYV VAWAWA WA AN N A LAUIWAUALALALA

20%: mov rob$l _base(rll),sp .ioad sp
movab  *x200Usp),sp .

e lelelelclelelalelédlealoleleoleleleleleolelelolelolelolelalelelelalalelaleolololelelolololololololelolololalslolelsle]
el ) el cdd ) el —l — —t e anld v s s G el el e el s el D i i s D il -l il ) il el ) i ) il il e B e i it i el el e i e el el el D i = B
0 O O O O O ~O 00 0O OB T CO GO OB OB 0O GO GO TGO 0O GO 0O OB OB OB OB OB OO OO CB G OB GO 00 GO GO G O CD O 0L GO GO 0 OO0 CB-CD 0P CF OB B OO0 OD-ODLO
COO0OOOOWVWOVOVVOVOVOOVOVOEEAGOCOODO0 00 ~N NNNNNNNNNO OO0 OO0 OO O NN AU
O AN L i) = OO OO NN NV = OO 00 NO WS LN = O OO ~NON N S N = OO O NOM N B N =2 OO 00 O WV IS LD — O
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v0470-06 scb interrupt routines 21-DEC-1984 14:07 UVIROM . BUGSRC JVMBUVAX1P  MAR; l. (146)
50 1C AB 7D Q7A6 1907 movQq rpb$l _bootrQ(r1M r ,lo.d
52 Sa AB 7D Q7AA 1983 movQ rpb$L_bootrd(r] ;. load r
5% C AB 70 Q7AE 19 movq rob$L _bootr (r11); r tload ré
5C 18 AB DO Q782 1910 mov | rob$L-haltcode(rif) 89 . Load ha[t code
Sa 10 A8 70 Q786 1911 movg  robSl haltpc(r11),ri0 :restore PC.PSL
78A 191§
078A 1913 ; '
078A 1914 ; halt system, continue will restart the boot
078A 1915 ;
078A 1916
23 00000F05 BF DA (Q7BA 1917 25%: mtpr lgonsolo_halt.lprt_txdb ;halt processor
F7 11 07¢1 1918 br 25% ;

s |
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v04.0-06 scb interrupt rout.nes 21-DEC=-1984 10:14:07 [UVIROM_.BUGSRCIVMBUVAXIP MAR; &7 (15)
87( 1920 ;¢
703 19¢1 : validate_csr - test for present (SR
07¢3 19 i : . o
8;% }8 Z . tunctional description:
07C3 19¢5 ; This routine tests for a device (SR and returns to the caller's caller
07¢(3% 19 ? : it the (SR is not present. The (SR address is calculated from the base
07C3 1927 ; (SR address and the controller number.
07¢3 1928 :
07C3 1929 : inputs:
07¢3 1930 ; ,
072¢3 1931 ; r7 = boot device descriptor address
07¢3 19 g : r11 = rpb address
07¢3 1933 .
07C3 1934 ; outputs:
07¢3 1935 . _ o
07¢3 1936 . return to caller implies that the device is present
8;%3 }3%; : return to caller's caller with r0 = ss$_devassigne?
07(% 1939 ; The RPBSL_PHY(CSR value is filled in.
07(% 1940 ;
07¢3 1941 ; r0.r1 are destroyed
07¢3 196§ ;==
07¢3 194 '
07C3 1944 validate_csr:
07C3 1945
51 O0A A7 DO 07C3 1946 mov | bd_o_csr(r?),r1 : dssume fixed (SR address
SO F9AS CF &1 8F B3 07C7 1947 subbd  #°3/K/,boot_device_name+2,r0 : get boot controller number
05 13 O07CE 1948 beql 208 : br 1t controller zero
23 10 0700 1949 bsbb float csr ; else, find floating (SR address
12 50 €9 0702 1950 blbc r0,70% : br it error
F991 CF  OF'AF 9 0705 1951 20$: movab b‘éOS.nachine_check_continuc . change machine check addr
S0 D& 0708 195% clrt r0 : set present flag
61 85 0700 195 tstw (r1) . : test it CSR is present
F989 CF D& O7DF 1954 60%: clrl machine_check_continue ; zag machine check address
50 D5 O7E3 1955 tstl r : (SR present?
09 13 Q75 1956 beql 80$ _ : br in yes, continue
50 O0B4A BF 3C OQ7€7? 1957 70s: movzwl #ss$_devassign!2.r0 : set error but semi-success
51 8EDO O7EC 1958 pogl rl ; pop return to caller
05 O7EfF 1959 rs
07F0 1960 :
07F0 1961 . success, save (SR address (rl1).
Q7F0 196§ .
S¢ AB 51 DO OQ7F0 1963 80%: movl r1,rpb8l _csrphy(ril) ; save (SR address
05 O07F& 1964 rsb

< |
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v04.0-06 calculate floating (SR address P4 -DEC-19§& 10:1&:87 UVIROM.BUGSR( VHBUVAX1P.HAR;6’ (16)

196 Coe .sbttl calculate floating (SR address

float_csr

o
~
-
AV, ]
-l

©
o

functional description:

This routine will take the rank of a ?iven device and
tloat the (SR's to find the corresonding controller.

The modulo for the device is non-zero if controllers are
consecutive from the first in 1/0 space. Else, the rank is
non-2ero and the device CSR address ''floats’ with other
devices in the machine.

inputs:

QOO0 OB N N NNNNN NNNOO
WPV = O O 0D ~NO N i) - OO0

rQ = controller number in low byte (non=-zero)
ri = (SR address for first controller of device
r? = boot device descriptor address

NN N NNNNNNNNNNNNNSNNNY

outputs:

r0 = true or false.
r1 = (SR address, if success

0 YO YO YO 0 0 O O O O O OO OOV OO OO OO

OO O 0o b Co GO OO GO 00

ALl other registers are preserved

- LI B NN N S P e AR R IR E IR E N E I E M E M E M EXE Y E ST E

loat_csr:

3 88 pushr  #*m<r2,r3,ré,rS5 . save registers
54 S50 9A movzbl rO,r . save controller number
53 07 A7 9A movzbl bd_b_modulo(r?),r3 . get modulo value for device
A 12 bneq «0% . br it present, find controller
55 06 A7 9A 108: movzbl bd_b_rank(r?),r5 : get rank of device
5% 07 decl rS ; Minus one
8 15 bleq 80% ; br it bad, return error
07 S5 " capl r& Mmax_ctrirs : is contro(ler number reasonalbe?
59 1A bgtru ols :.br it no, return error
F959 (F  6A°AF  9E movab  b*120%,.machine_check_continue ; change machine che:k addr
52 F9S5E (F  9¢ movab  modulo_tbl,r2 . get device (SR modulo table
51 20000008 8 DO mov l fohy_a_io_space+8,r! ; get start (SR address

: at this point:

eielinllelololeleleleleleiolelaleiecizizizizlololelalalalalelelelelelelelelolalalelolalalalelolalelolelelolelote]

0000 00D OB OO 0D OB 0D 00 GO 0O 00 OO0 000D COOB OB OD “N NN NN NNNNNNNNNYN
A=t =t TV T TR TR T L OOANCO 0 G O~ £ O M Ip “WVAWA A LAWAWA WA A WAWA LA LA VAR A WA VA WAAVA VWAV ALY

PUAINY) b b e e e e el et i it e et e DO OO OO ™ I T ™A "V "W A "1 T 7 T T T T T TS T VY T T T TR TR TR T TR S9Y Y WY <Y VY VY -y

(L6, ST N N ST W ST W 97 S V] N, § N1 S VT VT ST N1 N V1 N1, CY PP P Pl Wi Wl S Wi i W i Qi U W S W Wi S S S G G S S i Sy QU S S G Sy

=lolalelelelolalblalelele ololelalelolelalalal ol ol el el Vel IV Ve IV ]

PINIY) b e e d s s bt ek 2 OO O OO O0OO0O0OO VO OOVOVOO
N = OO NO NS W)~ OO ~NO WML LN =2 OOV NVNO N LN =2 OO ~NO N

: rl - physical address of (SR for first floating device
: ri - address ot device modulo table
‘ r - scratch
: r& - controller number
: rS = rank (non-2ero value)
61 85 20%: tstw (rl) . is (SR address present?®
5% D) tstt rd ; is rank now zero
14 13 beql 25% : Br if yes, continue

a
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53 2 9A S 2023 movabl (r2),r3 . get device's modulo value
?C 13 88 8 ¢0Q¢6 beql 106& . errcr, if end of table
50 53 01 O 88 A 2005 addl3 #1,r3,r0 ; skip to next (SR set
51 S0 (0 OBJE 20 ? addl rg.r1 : cee
51 53 (A 0837 ¢0 bicl r3, rl ., and round down
E9 11 0834 2008 brb 204 . loop if we have not reached our device
0836 2029
0836 2030 25%: ; , ) '
0836 ¢03% ; rank is now zero, rl is where the first controller for
0836 03§ . our device should be,
0836 203 :
oage ng
53 D06 0836 2035 incl r3 _ : round up modulo value
FO2E CF  63'AF  9E 0838 2036 moveb b*80%,machine_check_continue ; new exception handler
05 11 083t 2037 brbd 35% : get into loog to fingd right cort-oller
5* 53 (0 0842 %038 308: addl r3 rl ; skip to next controller
61 BS 0843 2039 tstw (ri) :; is CSR address present?
F8 54 FS5 0BLS 2040 35%: sobgtr ré&, 308 : loop if more
12 11 0848 2041 brbd 60§
084A 204§
08B4A 2043 408: : .
084A 2044 . modulo is non-zero calculate where our controller must be.
084A 2045 :
084A 2046 ; at this point:
084A 2047 ; _
084A 2048 : ri - physical address of (SR for first fixed device
084A 2049 ; r3 = moduio value
084A 2050 : r& = controller number
084A 2051 : r? - boot device descriptor address
084A 2055 :
084A 205 :
08 A7 54 91 084A 2054 cmpb ré bd_b_max_ctri(r?) : is controller # in range?
06 15 084E 2055 bleq  50% ; br if yes, continue
5S¢ 08 A7 (2 0850 2056 subl bd_b_max_ctrl(r?),ré ; remove fixed one's from list
AA 11 0854 2057 brb 108 ; now find floating device
o6 53 (4 0856 2058 50%: mull r3,ré . compute controller offset
51 5¢ (0 0859 2059 addl ré,rl ] ; and adjust (SR address
F90C CF D& O0B8S5C 2060 60%. clrt machine_check_continue : reset machine check handler
50 01 9A 0860 2061 movzbl #1,r0 . return status
3¢ 8A 0863 2062 80%3: popr mcrl, ry,ré,r5> . restore registers
05 0865 206 rs
0866 2064
0866 2065 1008: )
0864 06? : no modulc value in tabie, we went past end'
0866 06 . X
50 D& 0866 2068 clrl r0 ; return failure
Fo 11 0868 2069 brb 80%
086A 2070
086A 5071 ; _ _
8%2: 8;; 1208 : . no (SR address present, move to next device in modulo table
086A 2074
355 D7 086A 2075 decl r$ . count down rank
52 D6 086C 2076 incl re . skip to next modulo value
53 62 9A (QB6E 2077 mos2bl  (r2),r3 . get device's modulo value
F3 13 Q871 2078 begl 100% . error, it end of table
SO 53 01 (1 Q873 2079 addty M ,e3,r0 ; skip to next (SR set
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51 50 (0 0877 2.80 addl rQ,rl : o
51 S3 (A O0B7A 2081 bicl r3, rl . and round down
AD 11 087D 208% brb 204 ; continue
087F 208
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087F 4o
087¢ unfielded_scb_int

secondary_scb_int
functional description:

This routine is executed it an unwanted S(2 interrupt occurs during
booting. An error message is displayed and the system is halted.

inputs:
scb interrupt stick
cutputs:

none

LR FIL I I N R I R W TS A S I ) Vs Ve

.align Llong
unfielded_scb_int:
tatal_message scbint

secondary_scb_int:

AUV RLAL AN NN AL AVNVNL AOPVORVPLNIPVPINVIRORNUNINONC) —

[elelelelelolololelalelolatolololotatatatotelatet=)
GO G GO Go G0 Go Go U G0 G0 G GB 0O O G G OO 0B G0 G0 0 G0 00 G0 G
OO0 D ~ N N NN NNNNNNNNNNY
OB OOOO N NN AN NAARAAARNNNANS
PP A D s = OO OO OO0 OO0
- 200000000V VOO0V O O VOAAC0CD
~2© O O A I ) =2 O O 00 ~IO~ LN 4~ L) — OO 00~ N

fatal_message 2ndint
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0890 2113 ;+¢
0890 2114 ; verify_boot_block
0890 ¢2115
0890 2116 ; functional description:
0890 2117 ; _
0890 2118 ; This routine verifyes a small memory section as a boot block descriptor.
0890 2119 ; It is used to verity a disk boot block or a ROM id block.
0890 2120 .
0890 2121 ;
0890 2122 . deccccen tocmcean $emcccan toeoonos +
0890 2123 ; 8B8+0: ' 1 n . any value |
0890 2124 ; Vomcooaa tecconne teccncaa Voconaca +
0890 2125 ; i Low LBN » High LBN :
0890 2126 ; toccceae tomcccee tomccees teccccne +
0890 2127 ;
0890 2128 ; bemccccctoncncas tocmcnne tocecona +
0890 2129 ; BB+ (2+n)+0: v Che | k. 18(Hex) !
0890 2130 ; tocoocna tocmconn tecconee boocccnn +
0890 2131 ; . any value, most likely 0 '
0890 2132 . tocccan cteccncas tooomcee tomomccee +
0890 2133 ; BB+ (2tn)+8:  si1ze in blocks of the image |
0890 2134 . tomcecca $eccccan tomccec- tomcmoes +
0890 2135 . BB+ (2en)+12: » offset to load '
0890 2136 . tomcmone $ocecce tecccec- doccoces +
0890 2137 BB+ (2en)+16: » offset into image to start '
0890 2138 ; tocecone tecomcaa teccaa s=foccmc== +
0890 2139 . 88+(2+n)+20: » sum of the previous three LW's!
0890 2140 ; tocmmena tomoenae toenonee tecomone +
0890 2141 ;
0890 214% : inputs:
0890 2143 ;
0890 2144 ; r1 = address of the block
0890 2145 ;
0890 2146 ; outputs:
0890 2147 ;
0890 2148 ; r0 = trye or false
0890 2149 ; rl = original address
0890 2150 ;
0890 2151 ; rd is destroyed
0890 2152 ;--
0890 2153 _
0890 2154 verify_boot_block:
0890 2155 )
50 D& 0890 2156 clrl r0 ;assume not a valid block
18 61 81 0892 2157 CMpW (r1),#%x18 .VAX instruction set id?
20 12 0895 2158 bneq 108 ;br it no
52 02 A 18 81 0897 2159 addb3  #*x18,2(r1),r2 .get optional value
5¢ 52 92 089C 2160 mcomb r2,r ;ones's complement it
03 A1 52 91 089 2161 cmpb re, 3(r1) ;check check sum byte
10 12 0BA3 216% bneq 10§ ;continue it no match
5¢ 0C A1 (0B A1 (1 O(QBAS 216 addl3 8(r1),12(r1),r2 .check other words
5¢ 10 A1 (0 0BAB 2164 addl 16(c15,r2 ;get augment to load address
¢ A1 52 D1 OBAF 2165 cmpl r2,20(r1) smatch?
02 12 0883 2166 bneq 10§ :br it no
50 06 0885 2167 incl r0 .success
05 0887 2168 10% rsb
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0BB8 2170 ; ++
0888 2171 ; verif,_image_memory
0888 17§ ;
0888 2175 ; functional description:
0888 ¢174 ;
08B8 2175 ; This routine checks for n contiguous pages from the established load
0888 2176 ; address,
0888 2177 ;
08B8 2178 ; inputs:
08B8 2179 ;
0888 2160 . r9 = desired page count
08eg 3181 ; r10 = target load address
0888 18% : r1i = address of the RPB
08B8 2183 ; ap = boot argument List
0388 2184 ;
0888 2185 _ ‘
0BB8 ¢186 veritfy_image_memory:
0888 2187

50 0601 8 3C 0888 2188 movzw! #ss$_bufferovt,r0 ;set error code

5¢ S8 17 9C 088D 2189 rotl #<32-9>,r11,r2 JPFN for RPB

5¢ 7F A2 DE 08C1 2190 moval  127(r2),r2 ;Last PFN guaranteed to be good
51 SA 17 9C 08(5 21N rotl #<32-9>,r10,r1 :Starting PFN for read
51 59 (O 08CY 2192 addl r9,rl .Last+1 PFN needed to be good
05 11 08CC 2193 brb 304 :lero or more iterations
07 18 BC 52 E1 OBCE 2194 108:  bbe r2,dvmbsq_pfnmap+4(ap),40$ ;Branch it cannot
06D3 2195 ;read the entire secondary boot
F7 52 51 fF2 08D3 2196 30%: aoblss r1,r2,10% ;Check the next page
50 01 DO 08p7 2197 mov | #1,r0 ;correct
05 O08DA 2198 40%: rsb
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0808 00 ;¢¢ i
08pB 01 ; write_timeout
0808 Og : )
0808 03 ; functional description:
0808 06 ; ) , ,
8383 82 ;: This sequence runs when a write timeout interrupt occurs.
0808 07 ; inputs:
0808 9908 :
08p8 %09 : PC/PSL are on the stack _
8%88 }? : machine_check_continue = address to continue at or 0
0808 S1§ . outputs:
0808 2213 ;
0808 2214 ; rQ = error code
0808 2215 ;--
08DB 2216
080B 2217
0808 2218 .align long
08DC 2219 _ _ _
C8DC 2220 write_timeout_int:
08DC 2221
6t F88C (F DO 08DC 2222 mov l machine_check_continue,(sp) ;reset Pr
9D 13 O0BE1 2223 beql untielded scb int .unexpected error if no continue addr
50 02 DO OBE3 2224 mov #k_bus.timeout,r9 ;set code
02 O0BE6 2205 rei ;done
0BE7? 2226
08E7 2227 .end  ROM_START
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A_2NDINY 0000017 R 03 DEVNAMEPROMPY 80000046 R 02
A_BADF ] LENAME 0000QUA8 R 03 DIAGFILE 0000010 R 02
A BUFFEROVF 000000BA R 03 DISKx _BOOT 00000576 R 02
ACCTRLERR 000000§A R 03 EXESEB _CPUTYPE teevecee x  (2
A_CEVASSIGN 00000036 R 03 FATAL_ERROR 00000756 R 02
ATDEVINAC 00000101 R 03 FATAL MEMORY _ERROR 000003(8 R 02
A_DEVOFFL INE 00000123 R 03 T1L8G8 CACHE™ = 00000128 RG 02
ATFILESTRUCT 00000066 R C3 FILSOPENFILE seserene X ()
A_FILNOT(NTG 0000002A R 03 FILE CACHE _DESC 00000160 R 02
A_REMERR 00000136 R 03 FLOAT (SR 000007F5 R 02
A_NOROM 000001BY R 03 +GNORE _SCB _INT 00000730 R 02
A_NOSUCHDEV 00000000 R 03 IHOSW RCTIVOFF = 00000002
ATNOSUCHF ILE 00000040 R 03 IN]SBRX 0000020E RG 02
A_NOSUCHNODE 000001(B8 R 03 10% READLBLK = 00000021

ATSCBINT 00000153 R 03 IPLS POWER = 0000001F

s0TsL ACTION 00000004 K_BUS.TIMEOUT = 00000002

BDTSL “ADDR 0000000(C K_MAX_BOOT_LEN = 00018000

BDTSL _AUXDRNAME 00000018 K_MAX_10 _PXGES = 0000007F

B0TSL _CPUTYPE 00000000 K_MAX"MEMORY PAGES = 00002000

B0 TSL _DEVNAME 0000024 K_NEXT B0OT XDDR = 00000€00
BOTSL_DEVTYPE 00000002 K_PARITY, ERRCR = 00000001

BDTSL"™ _DRIVRNAME 00000014 K_PFN_MAP_ADDR = 00000400

BOTSL _ENTRY 00000010 K“SCB ADDR = 00000000

BOTSL SIZE 00000008 LEXST ASG = 000001(CB R 03
BOTSL_UNIT_D1S( 00000020 LED_BOOT_INPROGRESS = 00000F OF

B0TSL Uult INDY 0000001¢C LED_MEMORY OK = 00000FOD

BD_A_CSR 0000000A LED"TRANSFER CONTROL = 00000FOF
BD_AROUY INE 0000000¢€ MACRINE _CHECK _CONTINUE 0000016C R 02
BD_B_HIGH UNIT 00000004 MACHINE “CHECK CDETECT 00000734 R 02
80 8 mAax T1RL 00000008 MAX CTRCRS = 00000007
B80_B8_mo00LO 00000007 MESSAGE _BASE 00000006 R 07
B0 _B_RANK 00000006 MESSAGE "MEADER 000000C4 R 02
BD_B_SPARE 00000009 MmOOULO TBL 00000175 R 02
BD B TYPE 00600005 MSvi1_CSR_BASE = 20001440

BD L _NAME 00000000 MSVI1 CSR™PARITY _ENABLE = 00000001

80°S BD 00000012 NAMEPROMPT 00000039 R 02
BELIR 00000300 02 NOTS UBO = 00000028
aoosAC vecroa treenene X (2 NE TWORX BOOT 00000549 R 02
BOOSCATHE _ALLOC teeerene X (2 NEXT _PADE 00000368 R 02
BOOSCACHE "OPEN teeereer X (2 NOBRE 000002CF R 02
BO0SDOWNL INE LOAD sreecane X (2 NOXDT 00000212 R 0
B8008G8_SYSTER]D = 00000148 RG 02 NO DlSK _BOOT_DEVICE_LIST 0000009t R 02
BOOSGL “RPBBASE 00000168 RC 02 NOTFIT 0000072C R 02
8003 INKGE _ATT erunerer X ()2 NXA MEMORY 0000037€ R 02
800%QIC ceevenene X ()2 PAGE _BOUNDARY 00000207 R 02
BOOSREADPROMPT PPN X 02 PATCR DEVICE _NAME 00000000 RG 02
8007 _DEVICE_LIST 0000007A R 02 PHY AT10 SPACE = 20000029
B00T_DEVICE “NAME 00000170 R 02 PRSY SID TYPE = 00000018
B00T_DISK_URIT 0000060A R 02 PRS TPL ~ = 00000012

BO0T FILE™ 000006AD R 0l PRS_MCESR = 00000026

808 _MOvE = 000uC018 PRS_S(BB = 00000011

BQOSL "UNIT_IN]T = 00072001¢ PR$_SID = 0000003E

8T108K_DL = OOCnaoos PR$"TXDB z 00000083

81o8x” _PROM = 0000009 PROA BOOT 00000S0F R 02
B8TDSK “ONA = 000000¢0 READFILE 000006FD R 02
8TDSK"UDLA = 0000001 READIN BOOT 000006EF R 0°
consSolE HALT = 00000Ff 05 ROH_BASE 00000000 R 0S5
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RPBEB_CONFREG
RPBSB_CTRLLIR
RPBSB_LEVTYP
RPBSB_HDRPGNT
RPBSB_SLAVE
RPBSC_LENGTH
RPBSC _MEMDS(CSIZ
IPBSC NMEMDSC
RPBSL _BASE
RPBSL “BOOTRO
RPBSL “BOOTR]
RPBSL “BOOTR
RPBSL _BOOTR
RPBSL “BOOTRS
RPBSL _BOOTRS
RPBSL _(HKSUM
RPBSL _(SRPHY
RPBSL _FILLBN
RPBSL _HAL TCODE
RPBSL _HALTP(
RPBSL ~1OVE(C
RPBSL _I1OVE(SZ
RPBSL _MEMDS(C
RPBSL_PFNCNY
RPBSL _RESTART
RPBSL _RSTRTFLG
RPBSL_S(B8
RPBSQ_PF NMAP
RPBSS_TOPSYS
RPBST_FILE
RPBSV_BBLOCK
RPBSV_BOOBPT
RPBSV_DIAG
RPBSV_HALT
RPBSV_HEADER
RPBSV_SOLICT
RPBSV_TOPSYS
RPBSW_BOOINDT
RPBSW_UNIT
SCB_A_BREAKPOINT
SCB_A_MCHECK
SCBCA_TRACE _TRAP

SCB-AWRITE TIMEQUT

SECONBARY ST8_INT
SECOND PARAM
SS$_2NBINT
SS$_BADCHKSUM
SS$_BADF ] EHDR
SS$_BADF | L ENAME
SSS_BADIRECTORY
SS$_BUF FEROVF
SSS_CTRLERR
SSS_DEVASSIGN
SSS_DEVINACT
SS$_DEVOFFLINE
SSS_ENDOFF ILE
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Ch»

doccsscccscssassccsand

! Psect synopsis !

docccsvscsancssans &

PSECT name Allocation PSECT No. Attributes
., ABS ., 00000000 ¢ 8.) 00 ¢ 0.) NOPIC USR (ON ABS LCL NOSKHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000 s ( ? ) 0V C 1.) NOPIC USR (CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$38304B001 000008¢ ( 2279.) 02 ( 2.) NOPIC USR (ON REL LCL NOSHR cXE RD WRT NOVEC LONG
$$$$108001 000007E9 ( 489.) 03 ( %.) MNOPIC USR CON REL LCL NOSHR EXE RO  WRT NOVEC BYTE
‘66VHB END 00000008 ( g.) & ( &.) NOPIC USR (ON REL LCL NOSHR EXE RD WRT NOVEC PAGE
£E2300800T 0000000 ( ) 5 ¢ S.) NOPIC USR (ON REL LCL NOSMR EXE RD WRT NOVEC LONG
¢ocscascocnasssssasssnsncccccs )
! Performance indicators !
brscvcnnaccvoevnssrssssacsosva [ ]
Phase Page faults CPU Time Elapsed Time
Initialization 100 00:00:00.21 00:00:01.80
Command processing 126 00:00:00.65 00:00:04.78
Pass 1 426 00:00:17.00 00:00:50.50
Symbol table sort g 00:00:0;.09 00:00:02.62
Pass ¢ 37 00:00:05.41 00:00:16.58
Symbol table output 27 00:00:00.18 00:00:00.30
Psect synopsis output 4 00:00:00.064 00:00:00.04
(ross-reference ocutput 00:00:00.00 00:00:00.00
Assembler run totals 1058 00:00:25.58 00:01:16.62

The working set Limit was 2100 pages. ] _

92033 bytes (180 pages) of virtual memory were used to buffer the intermediate code.

There were 70 pages of symbol table space allocated to hold 1206 non-local and 79 local symbols.
227 source lines were read in Pass 1, produc1ng‘26 object records in Pass 2.

S pages of virtual memory were used to define macros.
deccnccccccecccccccccccnanan .
! Macro Library statistics !
deccoccocccscccncccccsecnanaas N
Macro Library name Macros defined
_$2558DUA1IB:[UVIROM.0BJ )L IBUVY . MLB; 1 6
~$2553DUAT8:(UVIROM,0BJ JVMB . MLB; | 4
$2558CUA18:ESYSLIBISTARLET.MLB:S 7
TOTALS (all libraries) 17

1220 GETS were required to define 17 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:VMBUVAX1P/08J=08J%: VMBUVAX1P MSR(S:VMBUVAXIP/UPDATE=(BUGS:VMB'IVAX1P) +) |BS:VMB/L 1B+LIBS:LIBUVI/LIB




043] UAx7ums va.1 sRc LST MCRF uPD




AH-EF71A-SE
VAX/VMS V4.1 SRC

ois:

LST MCRF UPD _




