uuu uuu
Uuu Uuu
uuu Uuu
Uuu Uuu
Uuu uuu
Uuu uuu
uuu iy
uuu Uuu
uuu uuu
uuu uuu
) uuu
Uuu Uuu
uuu Uuu
Uuu uuu
) uuu
uuu uuu
yuu Uuu
Uuu uuu
UUUUUUUUUUUUUUU
UUUUUUUUUUUUULY
(VVVVVVIVVVVVVE Y

A
LA
A
A
AL
VvV
VvV
LA
Vv
LA
LA
A
LAA
AL
vwv

VvV
LA
A
LA
VvV
VvV
LA
LA
LA
LA
VvV
VvV
A
VvV
VvV

B ad
—_
P ey

B D P e o D md b o e el D B B e 3 b b o B
[ PR | R | P G S I S e s e e
P T e T e . e R I e )

) e d
— D
el e b
—_— B b
1
e e eaeclt

RRRRRRRRRRRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRR  RRR

RRR  RRR

RRR  RRR

RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR

000000000
000000000
000000000
0 000

0 000
000000000
000000000
000000000




6 15

wxf [LE+*[D*+*VMBUVAX

v VW MM MM B8BBBBBBS uu w w A AAAAAA XX XX 11

A VW MM MM BBBBBBBB uu Uw w vV AAAAAA XX XX "

A VV MMMM MMMM BB BB UU uw w VV  AA AA XX XX 1M

A VV MMMM MMMM BB BB WU w w VV  AA AA XX XX m

v VW MM MM MM BB BB UU Ww w VV  AA AA XX XX 1

A VW MM MM MM BB B8 UU uw w VV  AA AA XX XX 1"

A VW MM MM BBB8BBBBB W w w VV  AA AA XX 1

vV VW MM MM BBBBBBBB uu w w VV  AA AA XX 1

A VW MM MM B8 BB U w w VV  AAAAAAAAAA XX XX 1

w VW MM MM B8 BB UU Ww w VV  AAAAAAAAAA XX XX 1
W W MM MM BB B8 UU U VW W AR AA XX XX 11 cene
W w MM MM B8 BB UU U VW W AA AA XX XX 1 coee
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v MM MM BBBBBBBB Uuuuuuuuuwu v L1 AA XX XX mm ceee
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LL 111111 SSSSSSSS

LL 11 SS

LL 11 SS
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LL 11 §S

LL 11 SSSSSS

LL I1 SSSSSS

LL 11 )

LL 11 SS

LL 11 SS

LL 11 sS

LLLLLLLLLL 111111 SSSSSSSS

LLLLLLLLLL 11111 SSSSSSSS
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VMB_MICROVAX_I 10-AUG=1984 18:06:04 VAX/VMS Macro V04=00 .
V01060 SoARa-1980 19:98:38 VABOVAS Masro, o

.title WM _H18ROVAX_I
.1dent /v01.0-00/

LR T

AL A LA AR AR AR AR d R dd Rl i i 22222222

L
g M %
§0 . Copgri ht (¢) 1984 *
88 5: by DIGITAL Equipment Corporation, Maynard, Mass. :
88 :* This software is furnished under a License and may be used and copied «*
10 :* only in accordance with the terms of such Llicense and with the «
0 11 ;* incliusion of the above copyright notice. This software or any other =«
0 12 :* copies thereof may not be provided or otherwise made available to any «
0 15 ;» other person. No title to and ownership of the software 1is hereby +
088 } i transferred. «
s ]
800 16 :* The information in this software is subject to change without notice «
00 17 ;» and should not be construed as a commitment by DIGITAL Equipment =
888 } 5: Corporation. :
00 i* DIGITAL assumes no responsibility for the use or reliability of its «
88 :: software on equipment which is not supplied by DIGITAL. ®
. .
00 3ttttitit'ttt!t'tti't'ttttt'tttittttttttttitttt'tiitttttttttttt't.'tltt'tt"t
00
88 Facility:
88 Bootstrap ROM code for the MicroVAX I.
00 Abstract:
00

lelelelelelelelelelelelelelelelelelelelelelelelelels]
NN S AN = OO 00 NN W NN = O O 00 N O 8 AN — O 0 00 O N8 LN =2 © O 00 N O VN 8~ LN — OO0 00 O VN 8 L) —

[lolalelololelelalelelalelalelelelelelelelelalalelelalelalelelalalolalalelelalalelelelelelelelelelalelelelelelela)

00 3 This module contains a hybrid bootstrap for VMS, ELN, diagnostics
00 : and other systems that is a combination of the other VAX hardware
00 : boot functions and VMB's traditional function. It was edited down
88 3 ;ro: the VMS VMB and then enhanced to perform the priority ordered
: oot.
00 3
88 : Author: R. Heinen
00 : Date: July 1983
o B R
00 4 $bdtdef ;define boot driver descriptor
00 4 $bqodef ;define boot driver offsets
08 4 tgtddof :define boot device types
8 4 $ihddef ;define VMS image header
0 4 $iodef :define 1/0 function codes
00 4 $ipldef sipl's
00 4 $ndtdef ;define adapter types
80 4 Sprdef ;processor registers
0 $pruvidef ;Brocessor registers for MicroVAX I
00 $rpbde :RPB
0 $ssdef ;define VMS status codes
g $vmbargdef ;define VMB arguments
0 ; define some new btd symbols
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VMB_MICROVAX_I 10-AUG=1984 18:06:04 VAX/VMS Macro VO04=00 E
V03 -0-00 OAlE-1088 18:99:08 VaX(vAS Macro. !,

btd$Sk_prom = 2
btd$k_qna = 9

AR AR AR AAA AR AR R R R Rt il il iR i i tl])

: define a macro to define boot driver names etc.

NSNS N - OO0 00

ooonONONONONOM VNN

.macro boot_device name,h_unit,pcsr,type,rtn,?l1
.asciz /name/

.byte h_unit

.byte type

.long pcsr+ghy-o_io_space

.long rtn=L

.endm

OO0 O0O0O0OO0O0OOOOOOOOODO0OO0O

E define macros to aid with error message printing

.macro fatal_message code

o0
(=l=4
[=l=]
oo
oo
oo
oo
o0
(elelslelalolololelelalelelslelale el el el e e e oo

(=l=l=l=lalalalalalalalalalalalalalalalalalatlalalalatlals)
—
—a

OOOOOSOOOOOOOOOQOOOOOOOOOOOO

OO0V OOOODOOOOOOO0OOVOOCOOO0O

. nb,code

movzwl #ss$_'code,r0
.endc

brw fatal_error

.endm

.macro nsg_dcf mname, txt
.word ss$_'mname

¥ nb‘tht>

.word a_'mname-.

.save_psect

.psect $$8$810boot, byte
last_msg = .

OO OO0 00 000000 00 0000000000 ~N NN NNNNNN~NO
VIS AN = O 000NN S AN = OO0 00NN NS IR - OO

[olelelelelslelelelelelslslela]
(wlelelelelol=l=l=d=l{=l=l=l]

95 a_'mname:
9? .asciz  \txt \
4 .restore_psect
9 .word last_msg-.
0 .endc
1 .endm

5 define local data structure offsets

$defini
bd_L_name:
bd_b_high_unit:
bd_b_type:

o

oooQ
———

(L el lalelelalelelelelalelalealelelalalalalalalalelelale)
— b e e =2 OO OO OO0 OOO VOO
(V%

B e I e I e

&
;
s E define boot device desc structure
’
§
4

7 x
oo~
— e

o
o33
o
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VMB_MICROVAX_I 10-AUG=1984 18:06:064 VAX/VMS M 4=
V01 70-00 S-MAR-108¢ 13:73:88 VABOVAY1"AgRo,V04-00 oo
8888888A 6 115 bd_a_csr: Dblkl 1
E e }}9 gg_a_routino: blkl 1
s_bd:
}}g © T S$defend bd
120
§ } ; : define Local data constants
1 .
20000000 Q0 } g phy_a_io_space = *x20000000 ;physical address of [/0 space
126 :
§ 1 9 : define extents
% 18
00002000 00 150 k_max_memory_pages = 8192 : b f
0000007F 0000 131 k-max-Temory<pag = 127 tmax pages in one 1/0 transfer
000 133 ;
000 134 : define addresses in 64K segment
0880 } - B
00000000 8008 1 9 k_rpb_addr =0
00000200 8000 138 k_rom_code_addr = *x200 ;allow for 16K
00004200 0000 139 k_scb_addr = *x4200 3
00004600 0000 140 k_pfn_map_addr = *x4600 ;2 pages
0000 141 ;stack area of three pages
00005000 §880 }2; k_secondary_boot_addr = *“x5000
00§ 144 ;
000 145 ; define MicroVAX | machine check codes used here
0000 147 °
00000001 0008 148 k_garity.error =1
00000002 8000 149 k_bus.timeout =2
i
000 155 : define scb vectors used here
%18
00000004 00 155 scb_a_mcheck = 4
00000060 808 156 scb_a_write_timeout = *x6
0000002C 157 scb_a_breakpoint = *x2¢
00000028 8 § }gs scb_a_trace_trap = *x28
0 160 ;
0 161 ; define bits in MicroVAX | switch pack
00 }gi :
0000000 § 164 switch_v_QVSS$ =6 ;1 if normal, 0 if QVSS )
0000000 8 }g; switch_v_disk_boot =7 s 1 if normal, 0 if disable disk search
167 ;
gggg }gg ; define MSV=11 Memory controller values
1 L]
20001440 0 17? msvil_csr_base = “x1440 + phy_a_io_space




88?:81830VAX_1

00000001

i

00000F 05

OO0 O0OO0O0O0O0O0OOOOOO

(=l=l=l=l=la]

oo

10-AUG-1984 18: & VAX/VMS Macro V04-00
-HAR-1986 1;:?? 85 VMBUVAX1.MAR; 1

msvil_csr_parity_enable = 1
define Led values

led uonor 0k = *“xf0d
Led_boot progross = “xf0
led_tranSfer_control = “xfOf

define console halt code

1
1
1
1
1
1
1
1
1
1
1
1
}
1 console_halt = *xf05

7
4
4
4
14
4
4
g

¥
g 3
%
:
?
{
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read write data

N0 O OO OO0 OO0
NOCWVNS LI = O 000

B e I R R

) = b
OO0
o0

10-AUG-19
4=MAR-19

.sbttl read write data
.psect $$83%04boot, long
E strings used for file opens

vmsfile:

diagfile

naneproapt
ASCIZ <13><10>/Bootfile:/

; define two boot device priority lists

boot_device_list:
boot_device
no_disk_boot_device_Llist:

0000

&

boot_device
boot dov1ce

PRA,0Q,<*x0
XQA,0,<*Xx1

.word

g }gfqg 84 VAX/VMS Macro V04-00

5 VMBUVAX1.MAR;1

of standard secondary

ame
LASCIC /CSYSO.SYSEXEJISYSBOOT. exé/ ;bootstrap image file.

of standard diagnostic

ame
ASCIC /L[SYSO. SYSHAINTJDIAGBOOT EXE/ ;secondary bootstrap image.

;Prompt string for secondary
sboot file name.

DUA,3,<*X1468>,btdSk_uda,disk_boot

.btdSk_prom,prom_boot
tdSk qna.notuork boot
;implant a zero name

OO0O0O0O0O0O0OOOOOOOO0OOO0O0O0O0O0O0O00O
(= l=lelollelelelslelalelelalelelelelellelll=lloloT=]

52 45 2D 46 20 54 6 42 ;S 0A g
0 2C 52 &F

~N~wo-orOrOnONONOM
MOOVOOOVO0O

7F

PORNINININ) b b b b e e = ek e B O O OO OO OO0

(RS S L ST NN TN N NS S S S LS IS L S S S AN LAS S N N [N LN AN IS TN DN N N N S S S N N Y]
£S5 = OOV 0O NN SN = O O 00 NN NV 8 N —

LA NN N A A NN PO PO N N

NOWN S AN = OO0 ~NON W

: define text to correspond to ss$_ values.

message_header:
.asciz  <13><10>/XBO0T-F=-ERROR, /

message_base:

: define some $s$_ codes that are only used here

ss$_memerr = *“x800
ss$_schbint = “x800
ss$_2ndint = “x801

=

sss _norom

msg_def nosuchdev,<None of the bootable devices contain a program image>

Sl i

Page ‘g)




88?:81880VAX_1 read write data 12:322:}352 }§§?3§33 3:568:21?‘25?1v°‘-00

; gs msg_def dovassi?n.<oovico is not present>
msg_def n?suchf le,<Program image not found>
msg_def filestruct,<Invalid boot device file structure>
msg_def badchksum
msg_def badfilehdr
?,dof badirectory
msg_def fi notintg,<lnv0lid program image format>
msg_def endoffile
msg_def badfilename,<Invalid filename>
msg_def bufferovf <§roaron ina’o does not fit in available memory>
msg_def ctrlerr,<Boot device 170 error>
msg_def devinact,<Failed to initialize boot device>
msg_def devoffline,<Device is offline>
msg_def memerr,<Memory initialization error>
cbint,<Unexpected SCB exception or machine check>
msg_def ndint.(Unexfocted exception after starting program image>
msg_def norom,<No valid ROM image found>
msg_def nosuchnode,<No response from Load server>
.word O sterminate list

>

0000

: writable data
.ALIGN LONG

OOV IWIIVIVIWVSS S SN 0

&H
SSAN = OO 00 NN N8~ N = OO0 00 N NS N — O
. 3
v
w
U
L]

o~
~
LEE FE TR FE PR PR PR FR

; Parameter list handed from primary boot to secondary boot

65 ; The first location contains the argument count. It is intended
; that the secondary boot will know what is in the List based on
; the argument count and the VMB version number. This means that
; new information should be placed at new offsets even if older

; stuff becomes obsolete. The VMB version number can be used to
; totally change the argument meanings if necessary.

73 second_param: 4
74 fil$gq_cache == ,+vmbSq_filecache ;FILEREAD cache descriptor
75 boo$gb_systemid == .+vmb$b szsteniq :SCS system id
14 .lon <vnb$c-argbytcnt-4$/ :Size of argument list
7 .rep vmb$c_argbytcnt=-4 ;Reserve space for the arguments
; .byge 0

.endr

31 file_cache_desc: ;saved cache desc
.tong 0 ;to re-init the cache after error
.long

; address of the RPB as a global

bootgl_rpbbaso::o

00000000 .long

: machine check support

=t bbb = le e e lelelelelelelelelelelelelelolelelelelelelelelelelelelale]

-a-o-a--o--n--o—-—--oooooovoooveoooooeovennannnnnﬂ:@@@)E
Lo 1o 1o 1o W O O P Helolola P ¥ F Helelelelelelalelelelelelelelelelollolo] RN ], ENTPL]
~N~
-

o

b=

o

&~
OO0 CO0OOOOOO

O O O O O 00 00 0000 0o 0o 0o

SN = OOV NS LIN—=O

—~TOTMONDZ R R =IO MTMONDZ R R~ ITOMMONDZR M R =~ITOMMONDZEr NI OMMOND
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VMB_MICROVAX_I 10=-AUG=-1984 18:06: VAX/VMS Macro v04-00 Pa
v01.0-80 b read write data 2-HAR-1836 13:?9:82 VMBUVAX1.MAR; 1 »
1" 95
11§ 99 machine_check_continue: ;contains 0 or that address to
0000011¢C }}C 88 SDLat - ) :transfer to after a machine check
11C 99 ;
11¢C 00 ; error device name
11C 01 ;
11C Oi
11C 05 boot_device_name:
00000000 118 04 .long
00 012 05 .byte 0
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VMB_MICROVAX_I 10-AUG=1984 18:06:04 VAX/VMS Macro v04=00 Pa
v01.,0-00 boot code L-HAR-19SG 12:?2:85 VMBUVAX1.MAR; 1 e (g)

e .sbttl boot code
ROM_START
functional description:

This code is entered after the MicroVAX | microcode has completed its
restart/boot/halt sequence. It runs at IPL 31, in Kernel mode on the
interrupt stack. The action is to initialize an RPB, setup a bitmap of
useable memory pages and lLoad the next part of the system boot based on
the input flag settings.

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

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

As follows:

Other disks
ga: (See below for an explanation of how the ROM is found.)

I1f none of these devices provide a bootstrap then a message is
displayed followed by a HALT.

ROM systems are recogn*zed by the boot memory search. A ROM system must
be aligned on a 4KB boundary and contain a foot print which is the same
as the second part of the boot block described below.

If the boot is from a mass storage device then for each valid volume

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

the secondary boot image is found. If the volume is not a Files=11 volume
then block 0 of the volume is read and checked 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:

852552 B 5 5 5~ 5~ B NN N NN N N N AN PRI RO RONIAI NI NIND — b b b b d b b s s O O O

NN =2 O O 00 NN WSS AN = O O 00 NOM LSS N = OO 00 N O 8 LN — O O 00 N O VL8N LN — O 0 00 NION N SS AN) — OO 00~

(TR R A e e e R R F R PR P PR PR PR PR PR PR PR PR PR AT P AT AT A A PR TE A PR TA PR PE PR TR PR PR FE TR PR FE TR FE FE PR TE PR PR TR TR PR PR PR PR

LN U L U U U U U U U U U U U U U U U U U U U U U U U U U U U N U U N N U AN N N U N N AN N N NN

(olelelelelelelelelelelelelelelelelelealelelelelelelelelelelelelelalelelelelelelelelelelalelelelelelalealelelslelels
il b cunlh sl il il el cnld il el el cxlh sl il il il wnld il il il il il coald el cxslh il el il il sl il el il axclh wailh il D il el el il D conld sl il ol e el ol el il il e il cnl il sl

LSS ST N NT NI NN NN NN NN NI NN TN LN LN TN TN NS LN IS IS TN LS DN DN TN NN NN NN NN

e D D D o o e D el ) D ) D ) ) ) e ) e el ) D ) ) o D ) e ) ) e D D B e D D D D D D D D D D ) ) e e D e o D e D e D

b b e —— B +
BB+0: ' 14 n ! any value !
R T Prccmcn= bocmmne bommmm e -
g + Low LBN ! High LBN '
: tecnncna. » - et e ——— -
g This second part is used for both the boot block and the ROM system.
5 b D e S bmmm +
5 BB+(2*n)+0: i Chk ! ' 18(Hex) !
5 b ——— pmmm - temmmcn- pemmemm = %
b} \ any value, most likely 0 '
5 b teccccee e e e +
6 BB+(2*n)+8: i size in blocks of the image !
6 fom L b ———— tmmmm == -
6 BB+(2*n)+12: i\ Load offset '
é D pommmm = P bmmmmc e +
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v01.0~- boot code 4-MAR-19 5 VMBUVAX1.MAR;1
BB+(2*n)+16: i offsot*into 1m:g¢ to ssart i
BB+(2*n)+20: i sum of the previous three LW's!
D D cmbmcmm——— bmm e >

The input bits in RS can contain a bit that disables the Files=11 search.
If a Files=11 boot is done then the file booted is either:

SYSBOOT.EXE = default

DIAGBOOT.EXE = RS bit setting

solicited from the console

Details of how the memory lLook and the register settin?s when the
secondary bootstraps are entered are documented where the exits occur.

inputs:

r0 = boot device name in ASCII or 0 if none specified

rl = switch pack settings 1 is "ON'', 0 is 'DFF”
e e
7 Enable disk search during bootstrap
6 1 if vI100/vT200 console, 0 if QVSS video option
g-s ?3550?§t332.u enabled
2 Reserved
0-1 Console baud rate

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

3 RPBSV_BBLOCK. ;
If sef, the attempt to Files=11 boot is skipped
and on(y the boot block type boot is done.

4 RPBSV_DIAG.
Diagnostic boot. Secondary bootstrap is image
called (SYSMAINTIDIAGBOOT.EXE.

6 RPBSV_HEADER.
Image header. Takes the transfer address of the
secondary bootstrag inaae from that file's
image header. If RPBSV_HEADER is not set,
transfers control to the first byte of the
secondary boot file.

BB BB BB D55 555553 5 B 5NN NN NN N N N N NN N U N N U N U N N N N U U U AN LN AN N N N N NN
N2 b e e e b e e e =2 O O O O OO OO O OOV OV VOO VWO 0000000000000 000000 NN NNNNNNNNOOONOONON

eleleleleleleleleleleleleleleleleleleleleleleleleleleldelelelelelelelelelsaleleleleleleleleleleolelelslelelelelsl-]
o e e el e el el ol i s el el e ol oD i D oD i sl D sl il i e D e el i o el e ol el il e el e el e el el il D el el e el el i el i i el
OV NO WS AN = OV NO WS AN = O 000 NN S N = O O 00 N O N S AN = O 0 00 NN S AN = OO 00 O o~

LSTLSTNTUNTNTNTNT ST NN ST NI NSNS LSS TN NN S NSNS S DS LSS TSNS LSS LSS LNT NN NN

S S S g— — ——— Y A g g g g e TR W R Y YU Y R Y W W W Y W W U SR Y S Y W G S S — — — —y

TR PR A A e e A A PR PR PR PR PR TR PR PR PR PR LA T A TR I E P AT E A A TR A PR R PR PR TR PR PR PR PR TR PE PR PR PR PE TR TR PR PR TR PR PR TR TR TR
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v0170-00 boot code Q-hAR-198¢ 13:9%:0% VABOVAN:TakR2,V04-00 s

Conversational boot. At various points in the
system boot procedure, the bootstrap code
solicits parameters and other input from the
console terminal. If the DIAG is also on, then
the diaanostic supervisor should enter 'MENU’
mode and prompt user for devices to test.

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

2 RPBSV_INIBPT,
Initial breakpoint. If RPBSV_DEBUG is set, VMS
executes a BPT instruction immediately after
enabling mapping.

5 RPBSV_BOOBPT.
Bootstrap breakpoint. Stops the primary
and secondary bootstraps with a breakpoint
instruction before testing memory.

7 RPBSV_NOTEST. ; :
Memory test inhibit., Sets a bit in the PFN bit
map for each page of memory present. Does not
test the memory.

10 RPBSV_NOPFND,
No PFR deletion (not implemented; intended to_
tell VMB 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 the PFN bitmap).

1" RPBSY_MPM,
Specifies that multi-port memory is to be used
for the total exec memory requirement. No local
memory is to be used. This is for tightly-coupled

421 8 RPBSV_SOLICT.

4 i File name. Prompt for the name of a

2 2 secondary bootstrap file.

425 5 RPBSV_MALT.

4 9 Halt Before transfer. Executes a HALT

4 instruction before transferring control to the
2 g secondary bootstrap.

430 <31:28> RPBSV_TOPSYS

43 Specifies the top level directory number for system
23; disks with multiple systems

2%2 The following bits are NOT used by this boot ROM code:

436 Bit Meanin

‘37 --_- 4 A =Waeaeaess g

438

439 0 RPBSV_CONV.

440

ot

465

s
S
v

NS AN = OV NS WM = OOV NON NS IR = O 0 00~

447

(eleleleleclelelelelelelelelelelelelelelelelelelalelclclelalaleleleleleleleleleleleleleleelelelelelelelelelelele]
— e e i o o e e i el e o) e e D el D el D e D e ol D e e o o el D o o e e o e el e e ) D e oD e e e oD e e oD e e D e el el
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ROVAX _I 10-AUG-1984 18:06:04 VAX/VMS Macro V(4=00 Page 11
boot code 4=MAR-1984 13:?3: 5 VMBUVAX1.MAR;1 . (3
multi=-processing. If the DIAG is also on, then
the diagnostic supervisor enters "AUTOTEST'' mode.

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

13 RPBSV _MEMTEST
Sgoci?ios that a more extensive algorithm be used
when testing main memory for hardware uncorrectable
(RDS) errors.

14 RPBSV_F INDMEM
Requests use of MA780 nenor‘ if MS780 is insufficient
for booting. Used for 11/782 installations.

r10 = original PC

ri1 = original PSL

AP = halt code

SP = address of 64K memory block + 200 hex
; implicit inputs:

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

: ALL 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 garity. The cache is enabled and
s will continue to be enabled throughout.

; When the secondary bootstrap code gains control memory will look Like:

} 4200 Aemmomeeremmmemereee e
: + 2 Pages of SCB
; 4600 ¢==cccccccccccccccccncccccccccnccccnnce-

(PR$_SCBB value)

- @ @D S D @ D D D e D S R R TP D Gh D 5 S5 WD D T WS GD D WD WD Wh M WS Sn W A A W

L 4A00
: 5000

L 2 A 4

L R R 2 R R B R

+ Secondary boot code image

; The register contents when control is passed to the secondary
: bootstrap are:

R11 = base address of RPB
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boot code

0000

k' 5

83 82 81 80 06
0000
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-2 B B OO DD DB D

PRI O OO CONINININININININAIN

—b b e b QDN OO =D d e b e e e e

WA IV

VWA 8SBS8S85 85 8 8 5 B NN
N = OV NON NS LN — O 000 ~NON W

ROM_BASE :

AP

psect

brw
.byte

ROM_START:

.psect

.default

12::2&:}3 2 }gs?g 84 VAX/VMS Macro V04=-00

$$$300boot, Long

rom stransfer control to actual code
B 0,‘:81,‘x82.‘x83 : footprint
$$3$804boot, long -

displacement,word

5 VMBUVAX1.MAR;1

address of the secondary boot parameter block alla VMB
SP = current stack pointer
PR$_SCBB = SCB address

this will be the first Location in the boot ROM

Page }i)
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SCB initialization and XDELTA breakpoint &=-MAR-19
1

5 VMBUVAX1.MAR:1
.sbttl SCB initialization and XDELTA breakpoint
mtpr #xf, #pr$_mcesr ;reset any machine checks

— =

26 OF DA

§ setup SCB for the duration of this execution

57 4400 CE 9E movab k_scb_addr+1024-k_rom_code_addr(sp),r?

;address scb plus tso pages

59 FF BF 9A movzbl #255,rG :setloop count DIV
77 0609'§F DE 108: moval wunfielded_scb_int+1,-(r?} ;address general error routine
F8 59 F4& sob?oq r9.10% scontinue in loop
EO AF D& clr machine_check_continue ;init machine check continue address
0615'CF  9E movab machine_check_detect+1,- ;init machine check vector
24 A7 scb_a_mcheck(F7) ;
0735'CF  9¢ movab wrife_timeout_int+1,- ;init write timeout vector
60 A7 s;b a_write_timeout(r?);
11 S7 DA mtpr r7,.0prS_scbb ;insert scb address in PR
: Read the s‘sten identification processor register to discover which
: kind of VAX is to be booted.
58 3k DB mfpr #pr$_sid,r8 ;Read the CPU identification
:grocossor rogistor.
58 58 EB BF 78 ashl #-prSv_sid_type,r8,r8 ;Get CPU identification code.

0000°'CF 58 90 movb r8,exeSgb_cputype ;Save processor code globally

:in boot driver desc table

If the DEBUG flag is defined (meaning that XDELTA has been linked
with this primary bootstrap), set up 2 XDELTA handlers in the SCB --
one for breakpoints and one for tbit traps. Then initialize the
XDELTA breakpoint table, allocate 3 pages of stack, and, if requested,
execute a breakpoint before proceeding with the bootstrap.

LA TR PR TR PR PN T

if df ,debu
movab xdttbregkpoint+1.scb_a,broakpoint(r?) ;Set up BPT handler.
movab xdtStrace_trap+1,scb_a_trace_trap(r7) ;Set up TBIT handler.
movab iniSbrk,xdt$initial_Break ;STore the initial breakpoint.
mov L sp,ré :Save current top of stack.
movab k_secondary_boot_addr-k_rom_code_addr(sp),sp ;Address a stack,
;add 1 pige for the SCB
bbc #rpbSv_boobpt,r5,nobrk ;If no BP ua? requested in the
;boot flags, just proceed.

Initial breakpoint.
Current register status is as follows:
RO-RS = initial input values

R? - SP value at start of ROM code
R - address of the SCB

VIVIWAAWAAIAA A I AU AN IV SN S5 85 35 85 8 85 85 8 55 25 5 LN N NN NINONI RINININONININD
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VMB_MICROVAX_I 10=-AUG=1984 1 :08:84 VAX/VMS Macro V04=00 Page
v01.0-00 SCB initialization and XDELTA breakpoint &4=MAR=1984 13:13:05 VMBUVAX1.MAR:1

154 611 ; R8 - processor identification code
154 61; : RS - destroyed
1564 613 ; R10-FP = initial input values
0}52 2}2 : SP - address of a 3-page stack
0154 619 : Code following the breakpoint is goinz to restore SP to its original
0}52 2}8 ; value. If you want to modify SP in XDELTA, modify R6 instead.
81?4 619 °
8}?2 g ? inisbrk:: ;Debugging breakpoint.
§}§2 2 i bpt :Stop in XDELTA.
154 624 NOBRK: ;Proceed with bootstrapping.
8};2 g Z mov L ré.sp ;restore stack pointer

.ENDC
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V01 =060 rpb initialization SAae-1980 13:93:08 VAROuRS Macre, -

4

) |
.sbttl rpb initialization
: initialize and address the RPB

[ gy

56 FEOO 9¢ movab k_rpb_addr=k_r ode_addr(sp),ré ;address rpb with temp re
1C A6 § 7D movq g 295‘ oofr§ g s .savg rogistors ’ ..
54 Ab 7D movq rpbsl bootr2(ré) ;
C A6 & 7 movq L"bootré&(ré)
10A6 5A 7D movq r16 gbtt haltpc(rb) :save halt PC and PSL
66 56 DO mov L ré .rp aso (ré) :addross of RPB
A4 AF 26 D mov L r ,boo Y f base ;also g lobally
18 Ab B B movl rf bS(_Raltcode(ré) ;save halt code
04 A6 D& clrl 5 restart(ré) ;init hoador fields
0C A6 D4 clrl gb!l rstrtflg(ré) :
08 A6 01 CE mnegl rp BSL_chksum(ré) 3 1
34 A6 0Q000°'CF 9E mova boo$al voctor rpb$L_ jovec (ré) ;insert address of driver
00 6E 00 2C movce #0,(sp :init remainder of RPB
38 A6 00DO B8F #rpbsc [ongth-rpbil jovecsz,rpbs$l_iovecsz(ré)
S8 56 0O mov L ré,r11° .sot future RPB address
00BO CB S7 DO mov L r7,.rpb$L _scbb(ri1l) ;save scbb address in RPB
0090 CB 8 90 movb #ndt ub0,rpbSb_ confro?(r11) :one Qbus on Micro=VAX 1I.
00A1 CB 8 90 movb #ndts_ ubO rpb$b_bootndt(r11) ;Pretend this is UNIBUS.

: init the secondary bootstrap parameter block

.
.

SC_ FF2D CF 9E movab second Yaram.ap ;load its base address
0OC AC 01 CE mnegl #1,vmb$S fn(ap) :set pfn data
10 AC 01 CE mnegl  #1,vmbSL_hi pfn(ap) ;set pfn data

: address larger stack and setup free memory pointer

56 5000 cB 9E
5A 5e 00

15%: movab k_secondary_boot_addr(r11),sp; address target for [/0
.and create a three page stack
mov L sp,.r10 ;copy to address of free memory

@22 > P P 0000 OO OO O000000 N ~N~NNNONONONO NI
- R ICICVOIVOIVOIDWEE TN T T TII M TMBPNOTRSTMP NSO OWN=SO QOIS0
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-ooo~oroo0rOrOFOFOFCONCOMCONMONOCOMONMOMONOMCOAOMOrOFMOFOrOrOrOrOrOrOrOrOrOrOMONONOM
O SSNN = OO 00 NON W 8 AN — © O 00 N O W S AN — O N0 00 NN N 8 i) —= OO0 00
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VMB_MICROVAX_I 10-AUG-1984 18:06:06 VAX/VMS Macro V04=00 o
v01-0-00 aesory initialization SmAn-1084 19:98:08 VaNivAS Masre, et

}gz ggs .sbttl memory initialization
}gz 37? ; initialize parity memory
1B4 67§ ; allocate and init RPB PFN bit map
g
& AB 01 OA 78 01B&4 675 ashl #10,.#1,rpbSq_pfnmap(ri1l) ;set size to 1024 bytes
48 AB 4600 CB 9E 0189 679 mova k pfn_nas agag(r119.rpb$q ?fnnap+ﬂ(r11) ;soty pfn desc addr
4600 CB 44 AB 00 6E 00 sc 18F 67 mov¢ #C,(sp), U.rprq_Efnnap(rT ), k_pfn_map_addr(r1l) ;init to zeros
FFGA CF  E4&'AF 18 678 movab b‘5$.machinc_choc -continue ;setup confinue address
59 0 801FFF BF D 1C§ 679 movl #k_max_memory_pages-1,r9 ;set ag! number of Last memory page
07 Ag % € 1D 680 bbs #suitch_v_quss,rpbSL_bootr1(r11),38;if set console not lvgs
59 00000200 8 C 1DA 681 subl #512,r9 ;else = [ast 256K used for QVSS video
2 setip x1d- ;lower IPL to allow write timeout
01E1 682 3% ipl #*x1d-1 L 1P L i i
A
8}%2 gég ; sweep all of memory to set parity and establish bit map
01E4 687
FF2D CF  029F'CF 9 O1E4 688 5%: movab nxm_memory,machine_check_continue ;enable machine check
56 7C O01EB 689 clrq ré ;set first physical address
01ED 690 ;2ero page count
58 00BC CB 9E O1ED 69 movab rpb$l_memdsc(r11),r8 ;address first memory descriptor
68 D& O01F2 69 clrl r8) ;init page count ficld
06 A8 01 CE O1F&4 69 mnegl #1,4(r8) ;set very lLow PFN
O1F8 695
01F8 696 ; write 0's to a page
01F8 898 °
8}:3 938 page_boundary:
56 57 09 78 8}:% ;81 ashl #9,r7,rb ;compute page address
01FC 703 ;
; don't write O's in the where this code is
01FC 704 ; don' ite 0's in the 64k wh hi de i
O1FC 708
56 58 D1 81FC 707 cmpl ril,ré ;compare addresses to find out
42 1% 81FF 708 bneq 20% ;br if not in the 64KB of good memory
0C AC D 201 709 tstl vmb$L_Llo_pfn(ap) :low pfn inited?
06 18 0206 710 bgeq 108 :br if yes
0C A 57 02 8 86 71 mov L rT.xubSl_lo_pfn(ap) ;insert base of area as lowest PFN
046 AB D A 715 108: tstl 4(r8) ;memory desc PFN set yet?
24 18 80 71 bgeq 15% :br if yes
04 A8 7 DO F 714 mov | r7.4(r8) ;insert this low PFN
50 , g 13 715 158: mneglL # .r9 ;set all bits in a register
4600 (B 0 57 2 ¥ 16 719 insv r0.r7,#32,k_pfn_map_addr{ri1) :enable 128 pages
4604 (B 0 3 KR | Sy insv r0.r7.#32 . k”ptn_map_addr+4(r11} ;of good memory
4608 (B 0 %7 0 F 4 ?13 insv rQ,r7,#32.k_pfn_map_addr+8(r11) ;
460C (B 0 57 0 F 14 insv r0,r7.4352,.k_pfn_map_addr+12(r11) ;
Sg 7F 8F 9A 720 movzbl 01;7 r : Load page count in r0
7 6740 9 721 movab (r)(r0d,r7 ;adjust PFN to Last po?o tested
4C Ag 50 A 7 i addl r .rpgtl_pfncnt(r11) ;adjust good page count < 8000
6 §0 ¢ g f addl rQ,(r8) ;adjust desc size
P N &1 724 brb 40$ ;continue in common

oo
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write and then read a single memory page

; loop to check for correct parity and verify contents

66 7C 208: clrq (ré) ;write nenor; to zero
50 02 90 mov L #k_bus.timeout,r0 ;initialize for error exit
51 86 D movq (r8)+,r? ;read memory back for parity detect
;first read checks for page present
;skip out if not present to nxm_memory
;skip out on parity error
52 12 bneq nXm_memory ;if eql then correct read back
:if neq then odd case of PROM
: check for page cross
56 O1FF 8F B3 bitw x1ff,ré ;gage cross?
| S ¥ bneq $ :br if no, keep going

try to write a non-zero value and verify that it can be done

This is to detect pages in ROM's that are all zeros

OIS S S
AN = OO 00 NN S AN = O O 00 NN N SN = OOV 00 ~NON N SN = OO0 00 ~NO~

NN N NN NN NN N NN NN NN NN NN NN NN NN NN NN SN N NN NN

MONLALNLNLALNLNLNININLNININNLNINONONINO N NNV N NI PO NI NN N NI NI AN NI NI NN N NI NN NN NINININININNONINI NN

CO0OCO000DCOO00O0D NN ~N~N~NO-OOOONONONONON VNI TN INIWNES B B BB DD

= lelelelelelelelelelelelelelelelelelelelelele el lel=lslesleslslslelelesleslslelelslclelelelelelelelelelesle]
VOO OOOSOOD NWN—=MNNNNNNSS DD S SN O0DODOoO DD Mo oo

OFFFFFFC E6 3F B0 movw #63,<1328>=4(r6) ;write memory, page is present
;with don't cache bit
OFFFFFFC E6 3F B1 cmpw #63,<1228>=4(rb) ;read back correct?
B 12 bneq nXm_memory :1f neq then some non RAM memory
FC A6 B4 4 clrw -4(ré) .reset to zero
62 :
;24 ; page is written - parity appears correct
765 °
4600 CB 01 57 01 FO 766 308: insy #M,r7,0M k_pfn_map_addr(rl1) ;insert bit in PFN map
0C AC DS 767 tstl vmb$L_Llo_p¥n(ap) :low pfn inited?
& 18 768 bgeq 35% :br it yes
0C AC =N 768 mov L rT,glel_lo_pfn(ap) ;insert Lowest PFN
4 AB DS 770 35%: tstl 4(r8) ;memory desc PFN set yet?
06 1 7 bgeq 408 :br if yes
046 AB 57 D ?7§ mov | r7,4(r8) sinsert this lLow PFN
10AC 57 0O 773 408: movl r7,vmb$L_hi_pfn(ap) ;insert highest
68 D6 774 incl r8) scount in current memory desc
4C AB D6 ;;; incl rpb$L_pfncnt(rll) ;count as good page
777 :
;;g ; come here to move to next page
780 °
731 next_page:
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. reset

00 NS AN = OV 00 NOM N S AN = O O O NN NS N = O 0 00 NON N S R) = O 0 0 ~No~

acbl

10-AUG=1984 18:06:04 VAX/VMS Macro V04=00 5
oAiR-1988 13:98:08 VAROyAS,Macro, -

r9.#1,r7,page_boundary ; continue until end of memory

; restore IPL and setup SCB for booting

setipl #ipl$_power ;reset IPL

clrl machine_check _continue ;reset machine check continue addr
ntgr #Led_memory_ok,#pr$_txdb; set Lights

br begin_boot

nxm_memory :

cmpl
bneq

3 come here when a page does not exist

#k_parity.error,r0 ;expected error?
208 ;parity is ok

the memory controllers to clear parity error

mov |
movl

movw
sobgeq

brb

cmpl
bneq

tstl
beql

movab

cmpl
neq
addl
clrl
brb

#15,r1 ;set loop count of controllers

#msv11_csr_base,r2 ;address base of controlller CSR's

#msv11 _csr_parity_enable,(r2)+;blast all possible CSR's

r1,108 ;continue until done

next_page :no check for PROM needed on parity
;problem

bus timeout means non existant memory on a read, the page is not present
But, page could be PROM memory

#k_bus.timeout,r0 ;expected error?
fatal_memory_error :br if unexpected

: record holes in memory via descriptors

(r8) ;this desc in use?

next_page :br if no, don't move to next
<rpb%c_nmemdsc*rpb$c_memdscsiz>+rpb$L_memdsc(ri11),r0
r0,r8 ;overrun area?

next_page = :br if yes
lrgb!c_nendSCSIz.rS ;address next memory desc
(rd) ;set count to zero

next_page H

: * - . > .
. memory initialization error

~—
o0
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memory initialization -MAR- 5 VMBUVAX1.MAR;1

§§g§ 528 fatal_memory_error:
D 61 fatal_message memerr

53 |
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(4é
begin_boot = start the booting process

b
2 V)
AR TEFPEATEATE TR FE PR PR PR PR PR PR PR TN

functional description:
This sequence is entered after the RPB and PFN bitmap are set up.

;he process of selecting a boot device and type of boot operation starts
ere.

inputs:

*11 = address of the RPB
ap = address of the secondary parameter block

NONONINININONININONONINONONOND

begin_boot:

}f the "'solicit for secondary bootstrap file'' flag is not set,
ust use a predefined file specification.

LR TR TR T

EO

03 bbs lrgbtv bblock,= ;br if not files=11 boot
30 zg r sSl_EootrS(rH).- :
08 EI bbe lrgbtv solict,= (1f “'solicit" flag is not
B '8 $L_bootr5(r11),- ;set, just use a default file
13 108 ;specification.

To solicit a file name, call a device-independent subroutine that
writes a prompt string to the console terminal, and then reads the
user typed file name. ALL device specifications are ignored.

20 AB DD pushl rpb$L_bootri1(ri1) ;Pass options switch settings
68 AB 9F pushab rgbst_file(r11) ;Set address of input buffer.
27 DD pushl #39 ;Set maximum character count.
FD47 CF  9F pushab nameprompt ;Set address of prompt string.
0000°'CF 04 B calls #4 booSreadprompt ;Prompt and read string.
28 1 brb 25¢$ ;6o try to read the file.

t set, use a default file name string.
EX%}%YSBOOT. XE. However
e e

If the solicit boot flag waE no
is [SYS EXE if the
name is LSYSMAINTIDIAGBOOT.EXE.

Usually, this file name
diagnostic boot flag is set, th

LR PR FR R

57 FDO7 CF 9E 108: movab vmsfile,r? ;Assume SYSBOOT.EXE.
06 E1 bbc lrgbtv diag,~ ;1f the diagnostic flag is not
30 8? ; ‘tl_BootrS(r11).- ;set, SYSBOOT is correct.
57 FD16 CF  9E movab diagfile,r?7 ;0therwise, use predefined

W

o
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;name of d*agnost1c boot.
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10-AUG=1984 18:06:04 VAX/VMS Macro V04=00 Page 21 VM
gk 12:?2:85 VMBUVAX1.MAR;1 9 (7) vO'

g Copy the file name to the RPB.

15§: movzbl (r7),r0 ;Size of name string
incl r0 ;Include the byte count character
move3 r0,(r7),rpbSt_file(r11) ;Move name into RPB
extay lrgbtv topsys.Ar bSa_topszs -
rpb$l_bootr5(r11),r ;Value of 0-F means top level

;system directory ''SYSD'' - "'SYSF"
cmpl r0,#9 :0=-92
bleqg 20§ ;Branch if yes
addl W<<AA/A/>=<*A/9/>=1>,r0 ;Add bias to make A - F
208: addb rO,rpbSt_file+5(r11) ;Form "'SYSn"'

: extract and stabilize device name info

258: movab boot device_list,r?7 ;address descriptor Llist
bicl3  #*x80A0AOAO;rpb${_bootr0(r11),=(sp) ;make name u percase
;remove possible garity it
cmpb (sg).l‘a/ / ;special non=name?
35 ;br if gtr then specific device

E non-specific device name

L)

clrl (sp) ; ;specify non name

bbs #switch_v_disk_boot,- ;br if entire List is to be searched
rpb$L_bSotr1(rT1),408 : :

movab no_disk_boot_device_List,r7;address alternate descriptor list

brb 40% ;continue

3 specific device name

35%: movl (sp) ,boot_device_name ;save specified name
l‘a/bl,S(sp) sreduce unit number

start with first entry in boot device list and try each one until a
boot occurs or the List is empty

LR TR R )

408: clrb rpb$b_slave(ril) ;no slave or
clrw rpbSw_unit(r1l) :unit info
movab k_secondary_boot addr(r11),r10 ;set nominal load address
movb bﬂ_b_typo(r?),rpBSb_devtypfr11) ;load device type
tstb (sp) :gposgal non-name?

‘br

beql B yes, no specific device
cmpzv  #0,#24,(sp),bd_L_name(r7); compare three characters for equal
bneq r if no match

cmpb (sp),bd_b_high_unit(r?)'-unit in range?
bgtru 0% :br if no
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V01.0-80 memory initialization 4-HAR-’936 19:?9:85 VMBUVAX1.MAR; 1 . %;)
04 A7 AE 90 7 movb (sp),bd_b_high_unit(r?);boot specific unit onl
64 AB 8 A 9 ?% s movzbw g(s%).rpsgi ugif(r11) : " d
FDAY1 CF 6 8 4 45%: movl bd_L_name(r?7) boot_device_name;build orrgr device name
FO9D CF 30 64 A? addb3 r 65u_un1t(r11) l‘a/§/.boot_dovi e_name+3;
0A B74 18 sb iﬁd routine(r?)Cr7) * ;use device specific routine
2B 50 E Lbs r ,T§U ;br if success, transfer control
26 50 01 E1 bbc #1,r0,55% ;severe or fatal error?
sbr if fatal error
95 tstb (;g) ;special non=-name?
18 bneq 5 ;br if specific device
57 B 508: addl2 #bd_s_bd,r7 ;try next device
23 00000FOD 8F DA mtpr #led_memory_ok,#pr$_txdb; tell operator
67 Bg tstw bd_L-name(r7) :is there another?
AB 1 bneq 408 ;continue if not end of List

E device data base searcn done without a match or valid boot device

50 0848 8F 3C movzwl W#ss$_devassign,r0 ;list end, specific name error
6E 95 tstb (§g) ;special non=-name?
09 12 bneq 5 ;br if specific device
50 0908 8F 3C movzwl #ss$_nosuchdev,r0 ;list end, generic error
FD6B CF D& cirl boot_device_name ;no specific name
558%: fatal_message ;issue error in r0

; secondary image in place, transfer control to it

SE 5000 cB 9E 1008: movab k_secondary_boot_addr(r11),sp ;load fresh sp

Ll L U U U U U U U U U U U U U U U U N U U U U N N N N R NN NN

E restore SCBB values

L
@D mcmwmwmwmg>>>>~o~oo~o~oo~o~o~oomw

ATV = b i e e e () ) b s s b = TN OO OO OO OO S S B B P S ODOO SN MMM MO S —=NO O OORIDON

23 90000705 8F DA mtpr #led_transfer_control, #pr$_txdb; tell user
5 4600 CB 9E movab k ;gﬁ_addr+102b(r11).r7 ;address scb plus two pages
S9 FF 8F 9A movzbl #255.79 :setloop count DIV 2
77 O06E1'CF DE 1108: moval secondary_scb_int+1,-(r75 ;address general error routine
F8 59 F& sobgeq r9,110% ;continue in loop

; recompute size of bitmap

ashl 1-3.5nb5l hi_pfn(ap)igg ;get last valid PFN

OO0O0O0O0O0O0OOOOOOO VYV VYV VYV VYV YV YV OO YOO OO OO OO OO OO OO OOOOOOOO0OO00
-t e et =t OO OO OOOOOOV VOV OVVOVOVOVVOVOMOCCOCOCOD NN NNNNNNNNOOOOOONONONON OV
NN =2 OO 00 NONN S AN = OO 0O NN S N = OO O NN N S IR = O 0 00 NN W B N = OO 00 NON NS N — O
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1
1
}
1 1 1 addl3 #1,r0,rpbSq_pfomap(r :set size of map in bytes
14 AC &4 AB D } movq rpb$q_pfnmap(ri11),vmbSq_pfnmap(ap);copy pfnmap desc
1 $
} ; halt system prior to entering secondary boot if requested
1 L]
09 E1 1 bbc #rpbSv_halt,- ;1f boot flo?s don't call for
30 A? 1 rgEtl_BootrS(rll).- shalt, just transfer to new
0 1 1208 ;bootstrap image.

55 |
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23 00000F05 BF DA 8 E6 1814 mtpr lcgnsolo_halt.#pr!_tudb ;Otherwise, HALT.
RS | ED 1015 1208: jmp (rS) ;Execute JUMP.,

l
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E: } }7 e .sbttl specific device boot subroutines
E: } 19 : prom_boot
E: } ; functional description:
k- 3 : This routine tries to boot from a PROM system inage that na¥ be in
E: } g : memory. Each bad page 16KB boundary is tested to see if it 1s readable.
EF } 9 ; inputs:
EF 1 g ; r7 = address of the internal boot dgvice description
By 3 3 r10 = address of the secondary boot's memory
O3EF 1030 ; r11 = RPB address
OSE; } 13 ap = address of the secondary parameter block
ggg; }8 2 ; outputs:
EF 18 5 : r0 = ss$_norom = no rom present, severe error
03EF 10 9 :
O3EF 1038 : °'
03EF 18 8 ; r0 = 1 if success
8;%; }82? 3 rS = transfer address
O3EF 104§ : r7,r11 are preserved
i
OgEF 1045 prom_boot:
03EF 1043
03EF 1048 ; cycle up through memor
- fb Lreeipeeagnag
FD23 CF  15°AF 9¢ O3EF 1 5? movab b*20%,machine_check_continue;implant for read timeout
53 D& O03FS 105; clrl r ;initial page address
18 4600 CB 53 Eg SF7 1053 10s: bbs r3,k_pfn_map_addr(r11),208 ;br if that boundary is not bad
N 33 7 3FD 1054 ashl #9,.r3,r1 ;compute address
18 61 Bl 681 1055 cmpw  (rf) H*x18 itry to read that memory
404 1 59 ;may machine check
o 3 406 105 bneq 20% sbr if not key
020F 3 406 1 Sa bsbw verify_boot_block ;verify the boot block
09 50 E 409 105 blbc r0,20 ;br if not correct
20¢ 1061
40C 1 § ; PROM found, boot from it
¢ 1 §¢ ;
53 WM N N 21% } 6; addl3 r1,16(r1),rS ;compute starting address
411 1067 ;
411 1068 ; reset machine state
R
34 AB 7§ 411 107 clrq rpb$l_iovec(rll) ;no driver
0 2}2 } ; rsb ;done

55 |
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specific device boot subroutines

41 1 7? :

41 1075 ; move onto next 16KB boundary

415 1 7? :

41 107
F1 0415 1 73 208: achbl lk_nax,nonory,sages-l.l!
3C 0Q41F 107 movzwl #ss$_norom!2,r
D& k%k 1080 clrl machine_check_continue
05 0428 1081 rsb

VAX/VMS Macro V04=00
VMBUVAX1.MAR; 1

74:8

2.r3,108; continue until done
;set severe error code

.
.

o
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4 144

2 ; network_boot

2 ; functional description:

2 ;: This routine tries to boot from a network device

2 ; inputs:

& ; r7 = address of the internal boot device description

& : r10 = address of the secondary boot's memory

4 3 r11 = RPB address

2 3 ap = address of the secondary parameter block

2 ; outputs:

4 : r0 = 1 if success

2 : rS = transfer address
82 ; or

04 E r0 = ss$_nosuchdev = (SR does not exist - severe

04 : = ss$_bufferovf - secondary bootstrap does not fit - fatal
042 : = ss$_devinact = device could not be inited - fatal
04 : = ss$_ctrierr - 1/0 error during operation - fatal
82 : = ssS devoffline - device is offline - severe

82 : r7,r11 are preserved

network_boot:

bsbw validate_csr ;test (SR of device
;return implies success

: boot via the Ethernet

04
04
4
0281 30 04
4
52 DE
38 9F
8 9F
0
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9 9
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4
7E [ moval g ;address target for transfer address
AB 4 pushab rpb & filo(r11) ;address to store node name
4 pushab rpstl bootr3(ril) ;address to store node address
6 9F 04 pushab ;address to store transfer address
4600 (B 9F 04 pushab k_pfn_map_addr(ri1) :address of bit map
;888 (B 9F 064 pushab k”secdndaFy_boot_addr(r1i) Suffer spgco
53 Cg E 04 movab k_secondary_boot addr*<16*51 >(r11),r3 ;image load address
9F 044 pushab (F3) ;image load address
0000°' CF 6 FB 044 call 06 boot ownline_load ;try QNA boot
55 5% 8 €1 044 addl 3p +.r3,r5 ;compute transfer address
93 9 044 blbc :br if not success
& AB C 045 clrq rprl iovec(rll) :no driver
05 045 108: rsb ;done
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4 s
; disk_boot

functional description:
This routine tries to boot from a disk device
inputs:

r7 = address of the internal boot device description
r10 = address of the secondary boot's memory

r11 = RPB address

ap = address of the secondary parameter block

ss$_ctrierr

1/0 error during operation - fatal
ss$_devoffline

device is offline - severe

outputs:

r0 = 1 if success

r5 = transfer address

or

r0 = ss$_nosuchdev = CSR does not exist - severe
= ss$_nosuchfile - file is not on the volume - fatal
= ss$_filnotcntg = boot file is not contiguous = fatal
= ss$_bufferovf - secondary bootstrap does not fit - fatal
. ss$_devinact - device could not be inited - fatal

r7,r11 are preserved

disk_boot:

(=lelelelelelelelelealelelelelelelelelelelelelelelelelele elelelelelelelelelelele]
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025¢ 30 bsbw validate_csr ;check CSR and return if success
E move and initialize the disk driver
5¢ 34 AB DO mov l rpb$l_iovec(ril),r2 ;address boot driver
59 6g 9E movab k_rpb_addr(ril),r ;load move parameter
18 B24 16 jsb aﬁqost_novo(rZ)frZJ ;call move code
222 E try low to high units, removable first, non-removable second
464 ; Build a mask with two sets of 8 bits. The first 8 bits are the available
464 : "'soft' disk units and the second 8 are the available "‘hard''. The mask
222 : starts with rpbSw_unit to bd_b_high_unit set in each set.
464 A
58 464 clrl r8 : ;no units to search
56 64 A? C 0466 movzwl rpbSw_unit(r1l),ro ;build the basic mask
51 04 A A 046A IOVfgl bd_b ﬁiah_untt(r?).r1 ;get high
58 51 gs 3 04 s ?ub rg.rT.r ;number of units
6 04 ncl r splus 1
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specific device boot subroutines =MAR- 5 VMBUVAX1.MAR:1
58 0 g 7 2;3 }}9; 8sht M, r8 forn mask
ec r
33 58 8 98 47A 1134 ashl r .r s .novo to correct bit pos
58 28 i 47§ 1195 insy #8,r8 sduplicate mask
1 91 04 1199 cmpb shigh = lou - one unit?
g 12 04 g 119 bneq 1 ‘ ibrif enter search
9 04 1198 clrb ino sof v olek search
CBA 1300
4BA 1 81 3 seiect a unit from the mask
B it
56 S& 10 80 EA 0Q48BA 1 84 108: ffs 'O #16,r8, r6 .got the unit number
64 AB 56 8 AB OQ4BF 1205 bicu% 8,ré, rgb w_uni ;set unit number, less mask flag
FCB4 CF 64 AB 30 81 zgg } 89 addb l‘a/b/ rpo$w_ uni boot device_ name+$; new unit in name
498 1208 ;
3498 1209 ; now, init that unit on the controller
o8 151) ¢
52 34 AB DO 0498 1 1; movl rpb$L_ 1ovoc( ).r2 ;address boot driver
51 1C A2 Dg 49F 121 movl baott unit_in (r2),r1 :Pick up device init routine
20 4AS 1214 beql *None
oiaz 1512
oz:g } }z ; init the controller and a specific unit
2:; } 13 S it is OK for the unit to be offline but not for the controller to fail
4tAS 1221 °
6241 6C FA §4A5 15 g callg (ap),(r2)Cr1] ;do any necessary unit init
09 50 E8 04A9 1 blbs.  r0,20s :br if unit is online
Oiac 1558
02:% } 9 E If the unit is not online, it is a fatal error if the controller failed.
04AC 1228 °
0084 8F go B1 04AC 1229 cmpw rQ, #ss$_devoffline ;offline?
6 12 04B1 1230 bneq 50§ :br if no, more fatal error
1 823 } i brb 35% ;continue with next unit
485 1 H
235 } g ; controller is up, unit is online, make removable, non-removable tests
23? } ? : success from the online is:
485 1 g : #1 unit is online, can't detect hard or soft
682 1 : #9 unit is online, hard disk
485 1 4? : #25 unit 1s online, soft disk
& 1l
0C 56 03 EO 233 } 25 20%: bbs #3,r6,308 ;br if hard disk mask, try unit
4B9 1245 ;
489 1 49 : looking for a soft disk = can the controller can tell?
B9 1548 °
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06 50 03 E1 233 } 49 bbc #3,r0,25% .. 1f not detectable soft or hard

48D 1 E :
238 } g ; looking for a soft disk and the controller can tell
48D 1 Ek :
04 50 04 EO O04BD 1255 bbs #4.r0,308 ;br if soft disk flag set, try unit
18 11 2% } gs brb 40 ;continue in common
4CS 1 :
4C3 1 gs ; since the controller can't tell, shut off tests in soft mask
2% } g? ; but do this unit anyway
gac 1 g
58 94 04C3 1263 258: clrb r8 :no more soft disk tests
04CS5 1264
et IRET v & oot #f 5% sl
; try a boot o s un
gucs 187 ;'
03CO0 8F BB 04CS5 1 99 308 : ushr  #*m<ré,r7.r8,r9 ;save context values
1F 10 84c9 1270 sbb  boot_disk _unit itry this unit
03C0 8F BA 04CB 1271 gogr *m<rb,r?7,r8,r9 srestore context values
17 50 E8 0Q4CF 1 7§ Lbs r0.50% :br if success
1350 01 E1 04D2 127 bbc #1,r0,50% :br if fatal error
: 4D6 1274 scontinue if just severe error
51 56 08 (1 4D6 1275 35%: addl3 #8.r6,r1 :clear bit in both masks
00 58 51 ES5 O04DA 1276 bbcc r1,r8,40% shard mask or greater
00 52 56 ES 405 1277 40$: bbcc ré,rB8,45% ;and soft or hard
58 BS 845 1278 45%: tstw r8 :more units?
AéG 12 04E4L 1279 bneq 108 :br if yes
04E6 1280 ;exit with error status of last unit
50 02 88 O04E6 1281 bisb #131,r0 ;make error semi-success
04E9 1 g
04E9 1285 ; ) .
04E9 1284 ; fixup name with real booted device and transfer control
04E9 1285 ;
04E9 1 89
05 O04E9 1287 50%: rsb
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. .sbttl boot a specific disk unit routine
boot_disk_unit

functional description:

This routine tries a boot of a particular disk unit. The device and
driver are present and v’rifiod. This routine is used for each unit on
which a boot is to be tried. RPBSB_UNIT contains the unit information.

P9I I I I
m
>

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
>

St I T R b b Tad 3 3 3 B b > 3 3 D 3 D> D D 3 > D> D 5 B> B b 3 > D D> 5 > 3 D> > 5 b 3 5 b D> D> > 5 > D D 4

inputs:

r9 = rpb address

r10 = address of the secondary boot's memory
r11 = RPB address

ap = address of the secondary parameter block

outputs:
rQ0 = ss$_success
r5 = transfer address
or
r0 = ss$_nosuchdev CSR does not exits
ss$_nosuchfile file is not on the volume
ss$_filnotentg boot file is not contiguous

secondary bootstrap does not fit
device could not be inited

1/0 error during operation
device is offline

ss$_bufferovf
ss$_devinact
ss$_ctrlerr
ss$_devoffline

LA TE PR PR PR TR PR PR PR PR P PR PR PR PR TR PR A PA DA A TR T A DA TR A DA DA TR T A DA 13

r10 and r11 are preserved.
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e o e D D) D e D D D e s D e D s e D D e ol e e e D D D D D D e e o D e D e ) el D o nd ok B B B B D s BB D3> B _>_>

boot_disk_unit:
4 : do forced boot block boot
4E ;I RPBSV_BBLOCK is set then read LBN 0 and transfer control to the
4E : block.
" ;
03 EO0 OQ4E bbs lrgbtv bblogk,- :br if direct boot block boot
63 30 AB 25 § rpb$l_bootr5(r11),808 ;
4E :
25 g : init the file read cache if this is a FILES-11 boot
4E :
FBDE CF FC19 CF 7D (Q4E 4 movq file_cache_desc,fil$gq_cache ;reload the descriptor
11 18 4F 4 bneq  10% ;br if done
5885' &F 4 bsbw boo$cache_alloc :allocate the cache
50 8000 8F C 04F 4 movzwl #ss$_memerr,r ;assume No memory
FCOS CF  FBDO CF g 28 4 movq ;iltgq_cache.file_cache_dosc :save the descriptor
W8 1 4 beql 58 :br it cache not allocated
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v01.0-80 boot a specific disk unit routine 4=MAR~-1 ggk }g ?g 85 VMBUVAX1.MAR; 1
i 1
1348 ; Call a device-independent routine, FILSOPENFILE to lLocate the named
5 } 49 ; tile on the disk.
g 9 1 : the cache ?Dcn is where the drive is mounted so it can fail if there is
g g 1 : no physical volume
209 138 °
FAF4' 30 0509 1355 108: bsbw boo$cache_open ;:0pen the FILEREAD cache
2350 E9 0%0c 133 blbc 0,5 2 £he 1t errer
69 AB F O50fF 1 158: pushab rpﬁtt filet1(r11) :Address of file name tring.
7TE 68 AB 9A 05 1 s movzbl rpbst file(r11),=(sp) :Character count of file name.
TE D& 0516 1 clrl -(sp) Allocatc scratch for channel
518 1360 ;and adr of scratch storage
3C AB DF 0518 1361 pushal rpbSL_fillbn(r11) ;RPB iclds that receive file
518 1 6; .statistics during OPEN.
6A DF g}g } 24 pushal (R10) File holdnr buffer at end of
.n emo
0200 CA DF 0510 1365 pushal 512(R10) lndox file header buffer at
85 1 1 6? :end of memor ¥
10 AE  DF 0521 136 pushal 16(sp) Addross in file name desc.
10 AE DF 85 & 1368 pushal 2 ;Address of phony channel.
0000°'CF O FB 0527 1369 calls # filtopcnfilo :Call FILREA to locate file.
S 0C (€O 85 C 1370 addl?2 :Clean up scratch space
58 50 E8 Og F } ;i blbs r0 boot_file :Branch on success.
05 1373 ;
05 1374 ; the volume is not a files-11 volume, try boot block booting, if the error
8g§ } ;g ; related to a file structure problem
532 1377 °
08CO 8F 50 B1I §5 1 73 558%: cmpw rO #ss$_filestruct ;test for filo structure error code
19 13 0537 137 beql 80§ ibr if that's what it is
Y 0810 8F 50 B1 05;9 1380 cmpw r0,#ss$_badfilehdr ;test for file structure error code
12 13 85 E 1381 beql 80 :br if that's what it is
0828 8F S50 B1 0540 1 Bg Cmpw rQ,#ss$_badirectory itest for filc structure error code
08 13 54; 138 beql  80% ibr if that's what it is
0808 8F 50 Bl 0547 1 gk cmpw r0,#ss$_badchksum itest for file structure error code
06 13 054C 1385 beql  80% :br if that's not what it is
S0 02 CB O054E 1386 bisl #131.,r0 :make non-fatal
05 221 } 7 75%: rsb ;and go back to caller
Sg 1 3 :
5 1390 ; read LBN 0 as boot block
Sg 1391 ;
S 1 9;
58 D& 0552 1393 80s: clrl 8 :block to read
59 01 0O Sgb 1394 movl ,r9 isize to read
56 5A go 557 1395 movl r1 6.r ;Start of free nenor*
?028 0 gSA 1 99 bsbw re agf :read the block to R10
3 E9 SO 139 blbc r0, :br if error
52 1 98
5 1399 ;
gg }2§? ; validate the boot block
560 1402

|
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v01.0-00 boot a specific disk unit routine 4=-MAR-1984 13:13:05 VMBUVAX1.MAR;1 (1

50 _ 08C2 BF C gbg 1403 movzwl #ss$ filestruct!2,r0 ;set error code, semi-success
52 8 AA A 65 1404 movzbl 2(r ),r% ;get offset to secondary id field
01 LA 1 529 1405 cmpb (r10),# ;next field a BR instruction

E; 2 056D 14 9 bneq 5% sbr if no
51  6A& 3 S?F 14 movaw (r10)[r2],r1 ;address next field
S g 14 g ;this must be in the same page!
017 30 0573 14 bsbw verify_boot_block ;check boot block
D8 5 59 S?S 141? blbc r0,7 sbr if not a valid block
58 04 AA 1 0579 141 rotl  #16,4(r10),r8 ;get secondary image LBN
59 83 Al D 575 141§ movl  8(rf),r9 iget image size
SA L8 £ 5 141 addl 12(r15,r10 ;compute lLoad address
55 10 A1 SA C1 0586 141? add(3 r10,16(r1).r5 ;compute transfer address
&2 N 8238 }2}9 brb readin_boot ;boot block is valid, read file
S8D 1417 ;
58D 1418 ; File was located successfully. Make sure that the file is contiguous.
58D 1419 ; The file statistics block is the following:
Oggg }2 ? : + +
8338 }2 i : i starting LBN i (0 if file not contiguous)
058D 1424 ; ' size in blocks '
§ggg }‘l: g : R —— +
58D 14%7 4
058D 1428 boot_file: :Test for contiguity.
58 3CAB 7D 058D 1459 movq rngl-fillbn(r11).r8 ;Get file statistics.
58 D5 0591 1430 tstl r ;Contiguous file?
06 12 0593 1431 bneq 608 :Yes, continue.
50 02AC 8F 3C 0595 143§ movzwl #ss$_filnotcntg,r0 ;search fatal error
0> B30 1432 o
0598 1435 ;
0598 1436 ; 1f the software boot control flags indicate that that transfer
0598 1437 ; address of the secondary bootstrap is stored in the image file's
0598 1438 ; header block, read that header block. Otherwise, assume that the
0598 1439 : transfer address is simply the 1st byte in the image file.
300 1447 °
55 SA 00 (0598 144% 60$: mov | r10,r5 ;Assume no special transfer address.
06 E1 059 144 bbc lrgbtv header,~- :1f no header requested,
30 AB 8SA 1444 rpb$L_bBootrS5(ri11),- ;then just branch past header
C SA2 1445 readin_boot ;reading code.
56 ) 08 SA 1669 mov | r10,ré ;Start of free lenor{
59 & SA6 144 mov | #,r9 ;Header is always only 1 block.
8 10 05A9 1448 bsbb readfile ;Read header block.
ES ;9 SAB 1449 blbc rO,no_fit ;br if error
58 3C AB 7D O05AE 1450 movq  rpbSL-fillbn(r11),r8  :R8 = 1st LBN, R9 = block count
52 S9 7D 0582 1451 movq rB.rZ :R2 = block count, R3 = hdr adr
FAGB' 30 §§g }22; bsbw boo$image_att ;Get image attributes
SB8 1454 ;
58 14%5 : R1 = image header block count ;
gg }22? ;s R2 = size of file in blocks excluding symbol table and patch text
588 1458 °
00A0 CB S1 DO 058 1458 movl r1,rpbSb_hdrpgcnt(r11) ;Store image header block count
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» 3 1 C3 05BD 146 subl3 r1,r2,r9 ;Blocks in image after header block(s)
Sg §1 §0 5C1 146? addl rl,r ;LBN of first bolock beyond headr block
51 02 AA C 05C4 146; movzwl 1hd$Sw_activoff(r10),r1 ;Get offset to image
S1 SA O O3c8 146 addl 10, r1 e it sacesr s
;Form transfer vector address.
55  614A SE §%g }22; movab  (r15Cr101,r5 ;Get transfer address. Pst
SCF 1467 ; p
SCF 1468 ; Now read in the file. If the file is too lLarge for the remaining SAE
S5CF 1499 ; memory space, see if the required additional pages are usable. 33
§§E; }27? ; If they are, use them. If not issue a fatal diagnostic and HALT. g:}
5CF 1472 : Registers set up now are the following:
03¢t 1478 & 9 . y
OSCF 1476 ; RS - transfer address
OSCF 1475 ; R8 - starting LBN of file (after header)
8SCF 1479 : R9 - size of file in blocks
SCF 1477 ; R10 - address of 1st b;te in free memory Phé
OSCF 1478 ; R11 - address of the RPB it
OS5CF 1479 ; AP - secondary boot argument list Ini
0SCF 1480 ; Con
05CF 1481 : Pas
05CF 148§ readin_boot: Syn
14 AC 44 AB 7D 82%: }ng b$q_pf (r11) b$ f (ap) bi d g;:
mov r nmap(r11),vmb$q_pfnmap(ap);setu tmap desc
56 SA DO 0504 1485 mov? r?o.ﬂsp . . ?buffgr ?or reag . Pse
8507 1486 Cre
SD7 1487 ; Ass
05D7 1488 ; Will the desired number of blocks fit in the space remaining in the
05D7 1489 . pre-tested 64kb of memory? If not, check that the additional pages The
828; }23? ; required are usable. If they are, then read it all, otherwise quit. ?ai
0136 30 828; }235 bsb ify_i if for i %2‘
sbw verify_image_memory ;verify pages for image
2F 50 E9 O05DA 1494 blbc rO,no_FTit ;br if error .
0SDD 1495
05DD 1496 ;
8§gg }23; ; Now read the secondary boot code into memory
8500 1499 ; Calls the device-independent bootstrap QI0 routine to read Mac
50D 1500 ; a file. Divides the file into pieces as large as possible, so ——
gggg }ggé 3 that the read is a small number (Like 1) of DMA transfers. g{ﬁ
5DD 1503 : Registers: SY$
5DD 1584 B T01
SDD 1505 ; RS - secondary boot transfer address
goo 1589 ; Ré - buffer address | 12(
pD 1507 ; R8 - logical block number (LBN)
SDD 1503 : R9 - number of blocks in file The
SOD 1509 ;
SDD 1?1? MA(
30D 1511 readfile d ;Read file into memory.
57 7F B8F 9A gDD 1 1§ movzbl #k_max_io_pages,r7 ;Assume maximum transfer size.
59 - N E1 1N cmpl r7,r9 :Minimize with file size.
3 15 0564 1514 bleq o ;Branch if file Larger than
SEg 1515 ;maximum transfer size.
57 59 D0 O5E6 1516 mov L r9,r? ;Set to remaining file size.
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boot a specific disk unit routine 4-MAR-1984 1 S VMBUVAX1.MAR;1
SEg 1517 108: ;Push arguments for QI0.
S8 DD gE 151 pushlL rl1 :Push phony channel number.
0 gb EB 1 pushl #0 Phys cal read mode.
7E 1 C gED 1 movzwl #io$_readlblk,=(sp) Rcad }ogical block function.
8 DD Fg 1521 pushl r Start ng LBN.
7€ 57 29 9C OS5F2 1 § rotl #9,r7,-(sp) ;Transfer size in bytes.
6 DD SFg 1 pushl ré ;Buffer address
56 04 As c0 gF 1524 addl 4(sp),ré ;Update buffer address.
s 3 c0 FC 1525 addl r7,r8 ;Update LBN.
0000 CF 26 FB OS5FF 15 9 calls # .gooSqio ;Call a bootstrap QI0 routine.
05 50 E9 0604 15 blbc r0,30$% .Continue on success.
» 3 i3 8607 15 s subl r7,r ;Decrement blocks remaining.
D1 14 060A 15 tatr readfile :Continue if not done.
060C 1530
060C 1531 ;
860( 153; : RO - status
60C 15% : RS - secondary boot transfer address
060C 1534 ; Rg - buffer & dress ugdated past Last byte read
60C 15;5 : q - LBN updated to block after Last block read
60C 1536 ; 23] - blocks in file (reduced to number not read)
60C 1537 ;
060C 1538
060C 1539 308:
05 060C 1540 no_fit: rsb ;Return to caller when done.




10-AUG=1984 18:06:04 VAX/VMS Macro v04=00 Page
scb interrupt routines 4-HAR-1924 1 :19:85 VMBUVAX1.MAR;1 . (?

60D 154 .sbttl scb interrupt routines

) B il

; ignore_scb_in

500 1545 ; ’

g 8 } 29 ; functional description:

gog } 28 ; This sequence runs via an SCB vectored interrupt.
60D 1550 ; inputs:

60D 1551 ;

60D 1 Si : none

280 1 g 3

D 1554 ; outputs:

680 1329 ;

60D 1556 ; none
060D 1557 ;=-
060D 15
8600 15 .align long

610 1560
0610 1561 ignore_scb_int:
02 0610 1562 rei 3

5
2)

XQE
ELN
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‘4e
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.

inputs:

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

outputs:
r0 = machine check code

.align Llong
machine_check_detect:

oo-ooooooooorOrOMOFOFONOMOOFOrOOOFOOOrOOOONOOMONOM

PORINININ = e o o o i e e ol s s el e e el ol s el o ol i ol ol el
e e e e o e D e D el e e e D o el el o ) D el o el D el e el e
Vo v uniun iuvniun il iuniuniuniuniuniuniuniuniuauauuauu AU UL
OO0~V 00 000000000000 000000 NN NNNNNN~NI~NO- OO OO
NN = OO 00 NON N SN = OO 00 NON NS LN = OO 00 O~

MO =2 TIID SN SN 8N 8 d o od d e o e o ol o ol ol e el ol o el e

o d
>
[elelelelelelelelelelelelalels]

26  000000FF B8F mtpr #*xff #pr$_mcesr ;clear machine check error
FAF9 CF D tstl machine_check_continue ;change return PC?
o0 1 beql 108 ;1f eql then no, unexpected
50 04 AE DO mov l 4(sp),r0 :;load reason
SE  8E cg addl (sp)+,sp : ;pop stack
O FAEC CF O movl machine_check_continue, (sp) ;actually change return PC
02 rei ;continue

s
o
L

fatal_message scbint
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scb interrupt routines 5 VMBUVAX1.MAR;1 (14) ELN

14
fatal _error

functional description:

1595 1

13% | |

¥ |

6 12 0 ;: This routine is entered when a fatal error is to be displayed. 1

6 1601 ; The input code is a standard ss$_ value and it is matched to a text 1

636 16 § : string by scanning a table of longword entries. The first work of the 1

636 1603 ; longword is the Low word of the ss$ code and the next word is the 1

g 6 } g ; displacement to the message text. }

3 § } 9 § inputs: }

2 g }6 8 ; r0 = internal error code }

82 : }gl? ; outputs: ]

86 6 161§ ; The boot is abandoned, the registers are restored to 1

§g 2 }2}‘ 3 reflect the initial contents and the system is halted. }

636 1615 ° 1

§g 2 }g}% fatal_error: }

gg 8?2?'3: zi g g }g}g E?vob :2.1??90{;11 ;recalculate RPB address }
cw xTff,r .

58 FEOD CB 9E 6‘2 1620 movab -k_rom_code_addr(r11),r1i; 1

FAgF CF D& 0645 1621 clrl machine_cheCk_continue ;disable error continue 1

51  FA32 CF 9 0649 16 i movab message_base,rl ;address nessage desc 1

SO0 03 CA O0Q64E 16 bicl lg r0 ;remove severity bits 1

SO 81 B1 0651 1624 108: cmpw (ri)+,r0 ;compare code 1

06 13 0654 1625 beql 15% ;br if found 1

81 BS 0656 16 9 tstw (r1)+ ;advance and test for zero offset? 1

F7 12 0658 16 bneq 108 ;continue in not found 1

2t 1N 865A 1628 brb 20% ;if List end then no message 1

S0 61 32 065C 1629 158: cvtwl  (r1),r0 ;fetch displacement from cell 1

20 AB 90 65F 1630 pushl rpb!(_bootrl(r11) ;Pass options switch settings 1

75 C 0662 1631 clrq -(sg) ;no read data 1

614 9F 0664 16 i pushab (r1)(r0] ;address of message text 1

Seer 163 i

gg; }2 ; : output the header part followed by the input code's message }

667 1637 ° 1

20 AB D 227 16 s pushlL rpbS$L_bootri(ril) ;Pass ogtions switch settings 1

7E C A 16 clrq -(sp) ;setup header 1

FOFD CF  9F 69 1640 pushab message_header : 1

0000'CF §6 FB 06 1641 calls #4,booSreadprompt ;output header 1

0000'CF & FB 067 124§ calls #4,booSread ron?t ;output message 1

20 AB D 067A 164 pushl rgﬁtl_bootr (r1l) ;Pass options switch settings 1

7E C 067D 1644 clrq - sg) ;output device name 1

FA99 8! 9F 067F 1645 pushab boot_device_name 1

0000"CF 4 FB 06 }§2$ calls #4,booSreadprompt 3 }

1648 ; 1

g 1643 ; reload the input registers 1

16;0 ; 1

6 1651 1
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68 0 8 1 208 : mov | r base(ri1),s ;load s
SE 35?0 CE §E 8 1§ ; movab ‘2S§bts v ; ’
59 1¢ AB 1834 mova rpb t_bootr§(r11) /0 iload r
34 AB 70 & 1655 movq rpbtl,bootr (r11),r :load r ,r
4 g 4B 698 12 9 movq pbSL_bootré(ril) ré .load
C 18 AB 90 69C 1 mov [ rpbst_hmcodocrm o load na[t code
A 10 AB 6A0 1658 movq rpb$L_haltpc(ril), ri ;restore PC,PSL
g 18
A4 1661 ; halt system, continue will restart the boot
g 168
23  00000F05 8F DA Al 18 & 25% ntgr lgonsolo_halt.lprs_txdb ;halt processor
F7 11 06AB 1665 r 25% 3
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6AD 1667 ;++
§:g } ; validate_csr - test for present (SR
:g } : E functional description:
§AD 167 E This routine tests for a device (SR and returns to the caller's caller
AD 16735 ; if the CSR is not present. The (SR address is calculated from the base
§:g } ;g : CSR address and the controller number.
8 1808 ¢ tooue
6AD 1678 : r7 = boot device descriptor address
6AD 1278 : r11 = rpb ud:ross . o
06AD 1280 3 |
g:g }6 1 ; outputs: |
6AD 16 g E return to caller implies that the device is present 2
2:8 }g g : return to caller's caller with r0 = ss$_devassign+2 %
6AD 16 9 ; The RPBSL_PHYCSR value is filled in. |
06AD 1687 ; ‘
02:8 }2 s : rO,r1 are destroyed 1
6AD 1690 g
228 }231 validate_csr: ;
FAG5 CF BB'AF 9E 06A 169§ movab b*108,machine_check_ccentinue ;chance machine check addr ?
51 06 A7 DO 06B3 1694 movl bd_a_csr(r?7),r1 ;get csr address |
R R g
stw r ;tes ‘
FAS9 CF D4 §6BB 1699 108: clrl machine_check_continue ;zap machine check address ‘
0 Dg 6BF 1698 tstl r ;CSR present? %
e % 6C1 1999 beql 208 ;continue ‘
50 084A gf 3C 06C3 1700 movzwl #ss$_devassign'2,r0 ;set error but semi-success g
1 aegg oggg };81 pogl r1 :gop return to caller | i
s ;done
54 AB 51 DO 06CC 170§ 208: movl rl1,rpbSL_csrphy(ril) :save csr address
235 O00000FOE 8F DA 0609 1704 -tgr llod_boof_inprogross.lpr‘_txdb: tell operator
05 06p7 1705 rs : return to caller ‘

SN LS LN TNT NS LT NN N LS DN TN L S S S 1
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scb interrupt routines

-

scbint

D 1; 7 ;44
D8 1 3 ; unfielded_scb_int
g }; : secondary_scb_int
g };}3 § functional description:
608 1713 ;
BT
28 }7}? : inputs:
gg };}8 : scb interrupt stack
gg }; ? g outputs:
608 17 i ; none
&8 1752 ° "
gg }; g .align long
828 }; 7 unfielded_scb_int:
§220 }; § fatal_message
0258 }; 1 secondary_scb_int:
06E0 17 g fatal_message

2ndint

198¢ 13:18:8

& VAX/VMS Macro V04-00
5 VMBUVAX1.MAR;1

This routine is executed if an unwanted SCB interrupt occurs during
booting. An error message is displayed and the system is halted.

Page 40
v (16)

XaB
ELN
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EB 1735 ;++ j
2E } 9 ; verify_boot_block ‘
SE } § functional description: ;
§E 1740 ; This routine verifyes a ?nall memory section as a boot block descriptor. '
6% };25 : It is used to verify a disk boot block or a ROM id block. }
: 1
gE };2‘ E D ik LT A brccaca= + 1
gE }%2; : BB+0: i 1 n i any value ! }
EB 1747 ; : BN ! High LBN ! '
gE };28 : 4.-'..2!-E ........ 4---2--58-------4 :
6E8 1750 : bmmmm ceteccccccteccccas R B ?
gE };gl : BB+(2*n)+0: i Chk i k 3 18(Hox)i :
gEg };?% g i any value. uost likoly 0 i ?
Qggg };gg E BB+(2*n)+8: i sizo 1n blocks of the inagc i Q
gggg };gg : BB+(2*n)+12: i offsot’to lood i %
82%3 };gg E BB+(2*n)+16: i offsct into inagc to start i %
06E8 1761 : BB+(2*n)+20: | sum of the prcvious throe Lw' s' i'
g Rt e ,:
S0 188 1 e a:
06E8 1766 : r1 = address of the block 3!
6E8 1767 ; .
ggg };68 ; outputs: j
06E 1790 : rQ0 = true or false '
gEB };;1 S r1 = original address
6E 1775 ; r2 is destroyed
06E8 1775
2% };;9 verify_boot_block:
5? D4 6E 1773 clrl r0 ;assume not a valid block
18 6 B1 O06EA 177 cmpw (r1),#*x18 s VAX instruction set id?
?0 12 06ED 1780 neq 108 :br if no
52 02 Al 31 6EF 1781 addb3 l‘x1 L0r1),r2 ;get optional value
5 g g 6F& 17 § mcomb r ;ones's complement it
03 Al 9 6F7 17 cmpb 3(r1) ;check check sum byte
1 1% 6FB 1784 bneq 1 $ scontinue if no match
52 0C A 08 Al 9? 1785 addl3 ?(rl) 12(r1),r2 scheck other words 3
52 10 A1 (O 17 9 addl (r1} 2 ;get augnont to load address
14 A1 Sg ?; ; 4 }; gnpl { 20¢(r1) .nat*f
ne no
g 82 700 17 3 inc? r ;success
70F 1790 10%: rsb '
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OUTM M OVOOW
VION) ==0OmmMoo

movawl Is S ufforovf r0 ;set error code

rotl sPFN for RPB

moval 2 :Last PFN : uarantood to be good

rotl l<32- > rlO r1 Startina BFN for read

addl r9,rl Last+1 FN needed to be good

ero or more iterations
108: bbc r2.avmbS$q_pfnmap+é4(ap), 468 ;Branch if cannot
.read the entire secondary boot

308 aoblss r1,r2,108 :Check the next page

movl fM,r .corroct
40$: rsb

10-AUG=1984 18:06: VAX/VMS Macro V04-00 Pa 4
2-HAR-1936 1!:?g:8 VMBUVAX1.MAR; 1 s (18)
+4

verify_image_memory

functional description:

This routine checks for n contiguous pages from the established load
address.

1nputs'

= desired Yago count

= target load addrcss
r11 = address of the RPB
ap = boot argument List

Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve BB

verify_image_memory:

XQB!
ELN

3

3
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7 1 i T 3
; } ? : write_timeout
; } 5 E functional description: Y
; } 9 E This sequence runs when a write timeout interrupt occurs.
; } § § inputs: ‘
733 1831 : PC/PSL are on the stack j
; } 2 : machine_check_continue = address to continue at or 0 ‘
; } . : outputs:
7 1 9 : r0 = error code
7 1 J--
733 1839 1
; { } 2? .align Llong 3
0; 2 } 25 write_timeout_int:
6E F9EO CF Dg 87 & 1844 movl machine_check_continue,(sp) ;reset PC
9 1 739 1845 beql unfielded_scb” int :unexpected error if no continue addr
SO 02 00 0738 1 49 mov L #k_bus.timeout,r0 ;set code
02 8;3; } 28 rei ;done
073F 1849 .end  ROM_START 3!
3
;!
.
3
3
3
3
b {
e ] iy
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Symbol table” g-HAR- 33 g:?gzg VMBUVAX1.MAR; 1 ’ (19 ELN

A_2NDINT 8 175 & rngsn CACH = 00000004 RG

A_BADF ILENAME A8 R FILSOPENFIL LIt

A_BUF FEROVF 8 BA R FILE_CACHE_DESC 1? R 3¢

A_CTRLERR AR IGNQRE SCBTINT R

A_DEVASSIGN & IHDSW KCTIVOFF =

ADEVINACT R 108 _READLBLK =

A_DEVOF FL INE 123 R IPLS_POWER = F 3¢

A_FILESTRUCT 0 8 6 R K_BUS.TIMEOUT z 92

A_FILNOTCNTG AR KZMAX_10_PAGES = ¥

A_MEMERR 136 R K-MAX MEMORY PAGES = 00 3

A_NOROM 181 R K"PARTTY.ERROR = 001

A_NOSUCHDEV 88 8- F K_PFN_MAP_ADDR = A

A_NOSUCHF ILE DR K_ROM-CODE_ADDR = 0

A_NOSUCHNODE 000 1§g “ K_RPB_ADDR = 00000 3

A"SCBINT 80801 i K-SCB-ADDR = 00004 08

BOTSL_ACTION 0 0804 K-SECONDARY_BOOT_ADDR s 0085 0

BOTSL-ADDR 00008 03 LAST MSG z 08 81ca R 03

BDTSL “AUXDRNAME 0000001 LED_BoOT xnpaocaess = 00 8 FOE 3

BDTSL_CPUTYPE 00000000 LEDCMEMO = 00000FOD 3¢

BOTSL —DEVNAME 00000024 LED TRANSFER CONTROL = ogooror 3¢

BDTSL _DEVTYPE 00000002 MACRINE _CHECR_CONTINUE 0000118 R 02 3

BDTSL_DRIVRNAME oooog 14 MACHINE “CHECK DETECT 0000814 R 02 3

BDTSL_ENTRY 0000 18 MESSAGE “BASE 000007F R 02

BDTSL_SIZE ooooogo MESSAGE "HEADER 000006D R 02

BDTSL_UNIT_DISC 00000020 MSV11_CSR_BASE = 20001440

BDTSL UNITTINIT 8ooooo1c MSVI1 CSRTPARITY_ENABLE = 0000091

BD_A_CSR 0000006 NAMEPRO 00000035 R 02 3i

BDAROUT INE 0000000A NDT$S UBO = 00000028

BD_B” NIGH _UNIT 00000004 uerubax BOOT 00000459 R 02 X

BD_B_TYPE™ 00000005 NEXT_PAGE 0000289 R 02 3i

BD L _NAME oooooogo no orsx _BOOT_DEVICE_LIST ooogoar [ 02

8D s “B8D 000000 g 008 60C R 02

BEGIN_BOOT 00000208 R 0 uxn nsnoav 000029F R 02

BOOSAL _VECTOR ravennex X PAGE_BOUNDARY ooogtra R 02 i

BOOSCACHE _ALLOC renenner X () PHY K _I0_SPACE z 800 oog 3i

BOOSCACHE "OPEN LT ITT I T | PRSV_SIDTYPE z 80001 3i

BOOSDOWNL INE LOAD LI PRS_TPL © = 80 00012

BOOSGB_SYSTEMID = 000000F4 RG PRS_MCESR = 00000026

BOOSGL “RPBBASE 00000114 RG PR$_SCBB = 80000011

BOOSIMAGE _ATT reneneen X 8 PR$_SID = ooogos; |

B00%$Q10 LTI T T PR$"TXDB = 0000 gz 3

BOOSREADPROMPT LA LL L 8 PROR_BOOT ogoo EF R 02

BOOT_DEVICE_LIST 00000041 R READFILE 000050D R 02 i

BOOT_DEVICE “NAME 83 11C R 8 READIN_BOOT 8 885 FR 82 3

BOOT_DISK_URIT 4§A R ROM_BASE 0 ? R 4

BOOT FILE™ 58D R 0 ROM™START 0000121 R 02

Ba0SC_MOVE =z 8 18 RPBSB_BOOTNDT = 000000A1 _

BQOSL UNIT_INIT = 1 RPBSB_CONFREG = 00000090 3

BTDSK”PROM™ =z 8 0 RPBSB_DEVTYP = 000 866

BIDSK”QNA z 6 RPBSB_HDRPGCNT = 000 A9

BTDSK"UDA = 00 1 RPB B_SLAVE = 0000006

CONSOCE _MALT = 00 '03 RPBSCLENGTH s 00108

DIAGF IL 0000019 R RPBSC” nenoscsnz s 8 .

DISK_BOOT 0000456 R RPBSC _NMEMDSC = 3

i 00000636 R APOtr-Bo0TR - !

FATAL_MEMORY_ERROR 30888308 R RPBSL “BOOTR = 0000 28




VMB_MICROVAX_I
Symbol table”

RPBSL _BOOTR
RPBSL “BOOTR
RPBSL _BOOTR&
RPBSL _BOOTRS
RPBSL _CHKSUM
RPBSL _CSRPHY
RPBSL_F ILLBN
RPBSL _HALTCODE
RPBSL _HALTPC
RPBSL_IOVEC
RPBSL_IOVECS2
RPBSL _MEMDSC
RPBSL_PFNCNT
RPBSL_RESTART
RPBSL_RSTRTFLG
RPBSL_SCBB
RPBSQ_PFNMAP
RPB$S_TOPSYS
RPBST FILE
RPBSV_BBLOCK
RPBSV_DIAG
RPBSV_HALT
RPBSV_HEADER
RPBSV_SOLICT
RPBSV_TOPSYS
RPBSW_UNIT
SCB_A_BREAKPOINT
SCBCAMCHECK
SCB”A_TRACE_TRAP
SCBTAWRITE TIMEOUT
SECONDARY_STB_INT
SECOND _PARAM ~
SSS_2NBINT
SSS_BADCHKSUM
SSS$_BADF ILEHDR
SSS_BADF ] LENAME
SSS_BADIRECTORY
SS$_BUF FEROVF
SS$_CTRLERR
SSS_DEVASSIGN
SSS_DEVINACT
SS$_DEVOFFL INE
“ENDOFF ILE
“FILESTRUCT
“FILNOTCNTG
MEMERR

OM

-NOR

NOSUCHDEV
NOSUCHF ILE
$_NOSUCHNODE
SS$_SCBINT
SWITCH_V DISK Boort

S$_
S$_
SS_
S$_
s$
S$_
S$_
S
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VMB_MICROVAX_I 10-AUG-1984 18:06:04 VAX/VMS Macro V04=00 Page 4 XQ
PseCt synopsis 4-HAR-1954 13:?2:85 VMBUVAX1.MAR; 1 - (18) EL)

-----------------

PSECT name Allocation PSECT No. Attributes

. 00000000 ( ) 00 ( 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

$ABSS 800009 A 2 o) 81 ( 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE

$$$804B00T 000073F ( 1855.) § ( i.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG

$$$$10B00OT 000001E9 ( 489.) 03 ¢ .) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC BYTE

$$$800B00T 00000008 ( 8.) 04 ( 4.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG ‘
* ........................ * ‘
! Performance indicators ! d
e o o e v e e + :

Phase Page faults CPU Time Elapsed Time

Initialization 16 00:00:00.08 00:00:00.24

Command processing 75 00:00:00.55 00:00:01.06 4

Pass 1 356 00:00:14.01 00:00:30.29 d

Symbol table sort 0 00:00:01.90 00:00:02.02

Pass 2 291 00:00:04.39 00:00:06.76

Symbol table output 21 00:00:00.11 00:00:00.25 d

Psect synopsis output 4 00:00:00.03 00:00:00.23 y

Cross-reference output g 00:00:00.00 00:00:00.00 d

Assembler run totals 76 00:00:21.08  00:00:30.86 {

The gorking set Limit was 1800 pages. :
85253 bytes (167 pages) of virtual memory were used to buffer the intermediate code.
There were 70 pages of symbol table space allocated to hold 1184 non-lLocal and 57 local symbols.
9 source Lines were read in Pass 1, producingsz object records in Pass 2
ma

IS N

24 pages of virtual memory were used to define cros.

L e T TP ®

! Macro Library statistics i

S A S ——
Macro Library name Macros defined j
DISKSSTARWORKOS : LGAMACHE .UVIROM.VMS]L IBUV1.M 6 {
DISKSSTARWORKO3 : [GAMACHE .UVIROM.0BJIVMB.MLB; 4 ‘
SYSSSYSROOT:[SYSLIBIST, RLET.MLB;?2 6
TOTALS (all Llibraries) 16

1209 GETS were required to define 16 macros.
There were no errors, warnings or information messages.
MAC/LIS=L1S$:VMBUVAX1/0BJ=0BJ%:VMBUVAX1 VMBS :VMBUVAX1+0BJS:VMB/LIB+VMSS:LIBUVI/LIB {
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