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-JAN=-1985 17:32: AX/VMS M 04-00 P 1
2?-05(-198‘ 10:?6:8; UV1ROH.B$&§:C VﬂBUVA!lP.HAl::’O (1)

title vna-nxSROVAl_l
.ident /v04.0-06/

AR A A AL A A A A A A A A A R R R A R R R R 2 2 i I I ™

This module contains a modified version of the VMB which resides

on ROM in the MicrovAX I, and is intended to be used as an
intermediate bootstrap which is not restricted by the size of the
ROM and which allows the MicrovAX-] szsto- to boot from floating-(SR
devices. Should the ROM in the MicroVAX I ever become large enough
to onconfass the new features contained herein, this intermediate
VMB should work equally as well as the primary VMB.

Once assembled and Linked, this bootstrap procedure must reside
on a device with a fixed (SR under the name sysboot.exe''., When
the user boots from this disk, this bootstrap program prompts the
user for the name of the device he really wants to boot from.

The P which is tacked onto the end of the name of this and some
other modules stands for "‘prompting version.'

' .
i Copxri ht (¢) 1984 *
;: by PIGITAL Equipment Corporation, Maynard, Mass. .
-4 .
:* This software is furnished under a License and may be used and copied *
10 ;» onll in accordance with the terms of such Llicense and with the «
11 i+ inclusion of the above copyright notice. This software or any other
1¢ :* copies thereof may not be provided or otherwise made availabie tc any
15 ;* other person. No title to and ownership of the software is hereby «
0000 16 ;* transferred. -
0000 15 ;» *
00 16 :* The information in this software is subject to change without notice «
0 17 ;* and should not be construed as a commitment by DIGITAL Equipment
} :* C(orporation. B
;. L ]
00 :* DIGITAL assumes no responsibility for tne use or reliability of its «
00 :* software on equipment which is not supplied by DIGITAL. .
2 ] *
oo "i"""""".t't't't"ttt.t.t.ii!Qt."".."'Q""'t'.'.tt.'ti.t't.tt"i"
00
§§88 Facility:
Bootstrap for the MicroVAX |,
Abstract:

8
3

BN = © O 00 N0 AN 8 () = © O 00 O N 8 W = O O 0D O WA £ L) = O 0 00 ~JON N 5 LR —»

For information about patching the intermediate VMB, see
sysSupdate:vmbuvaxl.com.

Author: R. Heinen
Date: July 1983
Modifications:
v4.0-06 DGBO107 Donald G. Blair 19-DEC-1984

Change address offsets so they are relative
to the end of VM8 code rather than the start

Iy
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VMB_MICROVAX_I ~JAN=1985 17:32:09 VAX/VMS Macro V04=00 7]
v04.0-06 2*-05(-1936 10:16:87 !UV1ROH.BUGSRC VHBUVAI1P.HAR;49. (i)
of the RPB so the intermediate VMB will work
on old MicrovAX | ROM's.
v4.0-05 0GBO10S Donald G. Blair 6-DEC-1984

Since the intermediate VMB pushes SYSBOOT out
past the end of the 64K bytes of tested memory,
test the extra pages for memory errors.

v4&.0-04 DGBO104 Ponald G. Blair ;S-NOV-198‘
Fix intermediate VMB so it doesn't try to re-load
the SCB in the middle of its own code.

v4.0-03 pGB0100 Donald G. Blair 15=-NOV=-1984
Move patch_device_name to the beginning of
the program to minimize possibility of its address

NNNNNO og;gogoooow
NN 2 OO0 NS i) = OO 0D

MR L e e e T R T R R R R e s T T ™

changing.
75 v4&.0-02 DGBOO94 Donald G. Blair 2=-NOV=-1984
7? Add DA and DJ as device name synonyms for DU,
7 Set controller letter for boot device so it does
; not change between boot time and system startup.
80 v4.0-01 JESO001 Jack Speight ~ September 1984
- Added support to boot any device using Rod Gamache's
gg VMBUVAXZ floating (SR calculations,
4 v1.0-01 wHM0O0O1 Bill Matthews July 1984
b) Added support for JSIﬂa VMB as a secondary bootstrap.
Added support for the RLO2 boot driver.
00000001 vab$secondary == 1
Sbdtdef ;define boot driver descriptor
$bqodef ;define boot driver offsets
Sbtddef ;define boot device types
$ihddef ;define VMS image header
$iodef ;define 1/0 function codes
S$Sipldef sipl's
$ndtdef ;define adapter types
Sprdef ;processor registers
Spruvidef :grocossor registers for MicrovAXx |
$rpbdef ;RPB
$ssdef ;define VMS status codes
Svmbargdef .define VMB arguments

: define some new btd symbols

btdSk_prom = 8
btd$k_gna = 96

SRR R R R RN R R R RN N R R R R RN R RN RR R RN RN R R R RN RN R RRERRERRERRRRRRARROERRROEROERNY

00000060

- i D D e asd el D il sl cld i Bl o




VMB_RICROVAX_|
vm .0-

sl ~JAN=-1985 17:32:09
2#-35:-193& 10: 4287

; defire a macro to define boot driver names etc.

.macro boot_device name
.ii% gt <modulo=*xff>

i1t gt

A F .asciz /name/
.byte h_unit
.byte type
.byte rank
.byte modulo
.byte max_ctrl
.byte 0
.long pcsroghy_a_io_snaco
.long rtn=-l
.endm

E define macros

.macro
17
movzwl
.endc

brw
.endm

.macro
.word

.word

to aid with error message printing

fatal_message code
nb,code

#ss$_'code,r0

fatal_error

msg_def mname, txt
$s$ 'mname
nb,3txt>

.Save_psect

AX/VAS Ma.ro V04=-00 F

UVIROM.BUGSRCIVMBUVAX1P . MAR; &

*

h_unit,pcsr type,rtn,rank=0,modulo=0
.error ; maximum value for modulo is

‘n?;_ctrlso,?l1
<max_ctrl=*xtf>, .error ; maximum value for max_ctrl is “xff

.psect $3$8810boot, byte
lagt_nsg =,

00 a_'mhame:

00 .asciz \txt \

00 .gg:toro-psoct
.word lLast_msg-.
.endc
.endm

3 define local data structure offsets

s.
g; Mimmt &
20090/ s bd"b-high_unit: .blkb 1
2000000, %0 bazbrame:  blib ]
200000 9 Db rank: '
00000008 71 bd_b_modulo blkdb 1




Vﬂi-llazOVAl_l
V04,0~

9
A
L
00000007

20000000

00002000
0000007F

00000000
00000400
00000€00
00018000

00000002

B

PORIAINIAINIAININININININININININININININIAINININININININD b b b i b b e b e e e e i e e e e e e e e e o o e e e

2A-BEc-1982 16:

bd_b_max_ctrl: .blkb 1

bd_b_spare: blkb 1

bd_a_csr: Lkl 1

gg_a_routino: Lkl 1
="="""$defend bd

: define local data constants

MAX_CTRLRS =7

3 define lLocal data constants

phy_a_io_space = *“x20000000

E define extents

k_max_memory_pages =
k_max_io_pages -

3 define addresses to be used to locate

0D NO VA SS N =2 O D 00 O W 5 L) — OO 00 O\ B~ Ly

k_scb_addr = *x
k_pfn_map_addr = *x400
k_next_boot_addr = *“x0e00
k_max_boot_Llen = *x18000

(=l OMSOOOOOOOO“WVNNNﬂNVﬂ
V0 NOWN SN - O

3 define MicroVAX | machine check codes

k_garit .error =z 1
k_bus.timeout =2

3 define scb vectors used here

scb_a_mcheck = 4
scb_a_write_timecut = *“x60
scb_a_breakpoint e *y 6
scb_a_trace_trap = *x

: define tits in MicroVAX | switch pack

CONO WS LN = OO0 NN SN — O

POPNIAIAINININININ) b b b b b e e wh h

?i:gg AX/VMS Macro Y04-00 Pa,c
: UVIROM.BUGSRCIVMBUVAXIP.MAR; & (

;physical address of 1/0 space

;max number of pages
;max pages in one [/0 transfer

sections of memory.

offset from vmb_end to start of scb
offset 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
vmb, pfn bitmaps, intermediate vmb,
sysboot and other miscellaneous
intervening pieces.

used here

4o
1

€<



VMB_MICROVAX_I
V040

80000007

0001440
0000001

00000F 0D
00000F OE
CO000F OF

00000F 05

Z define MSV=11 Memory con

msv1l_csr_base = “x1440 +
msvi1_csr_parity_enable =

dofinc led values

d nonorz 0ok = *“xf0d
d_boot_inprogress = “xf0
d_transfer_control = *xf

,_,_,_.
LEL X

3 define console halt code

console_halt = “xf05

troller values

?hy_o-io_space

e
0t

%8

AX/VMS Macro V04=00
UVIROM.BUGSRCIVMBUVAX1F . MAR; 6

3
(N
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VMB_MICROVAX_] -JAN-1985 17:32: AX/VMS Macro Y04=-00 Pa
V04, 0-06 read write data 2?-05(-1934 10:12:82 UVIROM,.BUGSRC VHBUVAXIP.HAR:&g’ (S)
f .sbttl read write data
0000 g .psect $38304boot, long
3 3 gatch doxico_na-o is used by the intermediate vmb to determine the
60 ; boot device name., If the customer has eotchod a device name into
61 ; this location using the SYSSUPDATE:VMBUVAX1.COM command procedure,
2; ; we boot from this device. Otherwise, we prompt the console device
z : to find out the name of the system disk.
s ;t'.."""'t""""'.."t"'.'Qt..tt..ttt".’.'t.tttttt"'t.l.'
66 ;» @
00 67 ;v WARNING B
00 68 ;» @
000 9 :* The address of patch_device_name is hard-coded into the +
0000 0 ;» s‘stupdato:v-buvox1.co- command procedure. If {ou cause .
080 71 ;+» *he address of this location to change, you will break B
808 ; :: the command procedure. .
hd L]
000 74 EQ't'.t'ttt"it'tttt"t't"tttt'tt!t..tt"'ttt'.t.tttt'ttltttlttt
00 75 patch_device_name::
00000004 0000 79 BLKL 1
0004 7
0082 78 ;
00 79 ; strings used for file opens
0% a0
0004 82 vmsfile: ;Name of standard secondary
58 45 53 59 53 2€ 30 53 59 S3 S8 Og' 0004 8 LASCIC /CSYSO.SYSEXEISYSBOOT.EXE/ ;bootstrap image file.
58 45 2E 54 4F &F &2 53 59 53 SD 45 0010
&5 001C
18 0004
0010 4 >
8810 5 diagfile: ;Name of standard diagnostic
41 4D 53 59 53 2 30 53 59 53 S8 00' 001D 6 LASCIC /[SYSO.SYSMAINTIDIAGBOOT.EXE/ ;secondary bootstrap image.
56 &F 4F 42 47 41 49 &4 SD S4 45 49 8859
45 58 45 2¢ S
18 001D
0039 7
039 8 nameprompt: ; :Prompt string for secondary
20 3A 65 6C 69 66 74 6F 6F 42 OA 88 9 9 LASCIZ <13><10>/Boctfile: / ;boot file name,
4 90
91 dovnaueprongt: 4 :
63 69 76 65 44 20 74 6F 86 35 g: 2g 92 LASCIZ <13><10>/Boot Device: / ;Prompt string for boot device name
%
95 ; define boot device priority lists

synonym_device_Llist: ; synonyms for DU

boot_device DAA,3,<*X1468>,btdSk_uda,disk_boot,26
boot _device DJA,3,<*X1468>,btdSk_uda,disk_boot,26

WAVAVAWAWALAIGALA
» oo OO ONONWNY

R2382%R




VMB_MICROVAX_I e
V04,0~

A-Re1a82 103288

boot_device DUA,3,.<*X14 8>.btd$k_udl.?isk boot 26
boot “device DLA,3,<*X1900>,btd$k"dl,disk_Boot, |

no_disk_boot_device_Llist:
boot _device PRA, .<‘10888;.btdSk_pron.pron_boot

boot_device XQA,0,<*x1 .btd$k_gna,network_boot,,<*x10>,1
.wor 0 ;implant a zero name

AX/VMS Macro Y04=00 Po,o (;)

boot _device_List:

0000

: define text to correspond to ss$_ values.

message_header:

52 45 2D 46 2D 54 4F 4F 42 25 OA 0D Tasciz  <135<105>/%B00T-F-ERROR, /
00 30 3¢ 53 of 29 g

message_base:

3 define some ss$_ codes that are only used here

S
S

e el el il el s el il el D el i s e e C) DO OO o0

b33 3-34"34"Lalalnlnlnininial L2 -]
oo OO OO SN NOMMMMe

MmMOoOoOoOv
»O00

==
mm
»0n

MM

rnom

BB NOMBPONMD

PORNONINININININD) = b b b

ss$_memerr =
ss$_scbint =
ss$_2ndint =
ss$_norom =

2o
“x8010
“x8018

AAVAAWAVVAVALA LSS 8 85 85 85 8 8~ 8 5 5~ W N N AR AR NN PO RO PN R PO RO RN

R —— ™ L * = T e L L -
00 NO WS AN = O O NO WS N = OO0 DN VS NN = OO NO WIS N = O OO0 O NS L)~ OO CO ~dO N I~ 4
.

msg_def
msg_def
msg_def
msg_def

msg_def
msg_def
msg_def
msg_def
msg_def
msQ_def
msg_def

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

devassi

<Device is not present>

nosuchfile,<Program inage not found>

files

truct,<Invalid boo

msg_def badchksum
msg_def badfilehdr

Tilso

endoffi

ef badirectory

tc?t9.<lnvalid program image format>
°

device file structure>

badfilename, <Invalid filename> -
bufferovf,<Program 10070 does not fit in available memory>
ctrierr,<Boot device 170 error>
devinact,<Failed to initialize boot device>
dovofflino.(bovicx is offline>
l..xrr.(lo-ory initialization error>
cbint, <Unexpected SCB exception or machine check>
ndint,<Unexpected exception after starting program image>
norom,<No valid ROM image found>
nosucﬁnoSe.(No response from Load server>
.word ;terminate list

E writable data

+ALIGN LONG

e m——— e ——
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VHB_H1820VAI_I ?-JAN-19SS 17:32:89 AX/VMS Macro Y04-00 Page s
V04,0~ read write data 21=-DEC-1984 10:14:07 ([UVIROM.BUGSRCJIVMBUVAX1P.MAR: 4 (2)
124 59 ; Parameter List handed from primary boot to secondary boot
124 : The first location contains the argunon} count, |t is intended
124 : that the secondary boot will know what is in the List based on
124 ; ; the ’r?uuont count and the VMB version number. This means that
124 65 . new information should be placed at new offsets even if older
124 64 . stuff becomes obsolete. The VMB version number can be used to
} 2 25 ; totally change the argument meanings if necessary.
126 29
1264 8 second_param:
8000012 126 ? filSgq_cache == ,+vmb8q_filecache ;FILEREAD cache descriptor
000014 1264 0 boo$gb_systemid == ,+vmb$b slstonid ;SCS system id
0000000 0124 4 .lon <vmb$c_argbytcnt=45/ ;Size of argument Llist
1 7; .rep 8nb8c_or9 ytent=4 ;Reserve space for the arguments
1 7 .byte
00 0 74 .endr
16 75
16 76 file_cache_desc: ;saved cache desc
00000000 016 7 .long 0 ;to re~init the cache after error
00000000 0164 7 .long 0
816 7
16 80 ;
8}2 1 ; address of the RPB as a global
816 i
16 & booSgl_rpbbase::
00000000 016 5 .long 0
016C 9
016C :
016C 8 . machine check support
016 390 °
816( 91 machine_check_continue: ;contains 0 or that address to
0000017C 1?( 9§ 1T el ;transfer to after a machine check
0170 9
0178 9 ;
817 95 ; error device name
17 9? 3
817 9 )
17 98 boot_device_name:
00000000 0170 399 . loRg
00 0176 400 .byte
17 0
175 & i : :
17 405 ; floating device modulo table
17 404 ; (modulo value =1)
17 405
17 406 modulo_tbl:
7 017 40 BYTE *x07 : DJ11 (rank = 1)
F 179 40 BYTE “x0Of ; DH11 (rank = i)
7 017 40 BYTE *x07 : DQ11 (rank = 3)
7 173 410 BYTE *x07 ; DUYY (rank = &)
07 017 N BYTE *x07 : DUP11 (rank = §)
7 017A 41; BYTE  *x07 : LK11A (rank = 6)
7 178 & .BYTE “x07 ; DMC11/DMR11 (rank = 7)
7 017C 414 BYTe  *x07 : D211 (rank = 8)
7 0170 415 BYTE  *x07 ; KMC11 (rank = 9)

— e e d
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(2)

9.

Pa

VMBUVAX1P.MAR; &

UVIROM.BUGSRC

2:8; ¥AIIVHS Macro ¥06-00

17:3
10:1
; LPP11 (rank

98

A-3e!

M5

read write data

VMB_M1CROVAX_]

v0470-00

: RL1T1 (rank = 1

: VMV21 (rank

: LPA11=K (rank
; KW11=C (rank
E DPVI1 (rank =
: 1SB11 (rank =

: DMV11 (rank =
; UDASO (rank =

: DMP11 (rank =
; DEUNA (rank

: DR11-B (rank

s =P =R AN NN - O
(eleleleleleld elelclelalelalelals] m

BB B R B B B B 8 B B B B 8 8 8 !
€ € ¢ € € (€ € Q€ Q€ Q€ QC4q4q4qCC O

c
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VMB_MICROVAX_I =JAN=1985 17:32:09 VAX/VMS M 04-00 1
v04.0-06 boot code 2? 3 87 ! UESR P"' (g)

-DEC=1984 10:14: UVIROM.BUGSRCIVMBUVAX1P.MAR; &
}g 2;7 o .sbttl boot code
}g 2‘§ : ROM_START
}g 221 : functional description:
19 443 : This code is entered after the MicroVAX | microcode has completed its
19 444 ; restart/boot/halt sequence. It runs at IPL 31, in Kernel mode on the
19 445 ; irterrupt stack. The action is to initialize an RPB, setup a bitmap of
0190 446 . useable memory pages and load the next part of the system boot based on
§}30 22 : the input flag settings.
19§ 449 ; If the inputs include a specific boot device name that device and only
19 450 ; that device is booted. On the otherhand, if no specific boot device
190 451 ; 1s specified then a Yriority ordered sequence of boot devices is tried.
0}38 2;; : (In this case RO will be 0 or contain all blanks.
8}38 2§g : As follows:
0190 456 : DU units 0,1,2,3
0190 457 ; Other disks
0190 458 ; ROM (See below for an explanation of how the ROM is found.)
3 S
0190 461 : It none of these devices provide a bootstrap then a message is
8}38 22 3 displayed followed by a HALT.
0190 464 : ROM s¥stens are recognized by the boot memory search. A ROM system must
0190 465 ; be aligned on a 4KB boundary and :ontain a foot print which is the same
8}38 229 : as the second part of the boot block described below.
0190 468 ; If the boot is from a mass storage device then for each valid volume
0190 469 ; that is found, the volume is searched as a Files=11 volume and then
0190 479 :; the secondary boot image is fourd. If the volume is not a Files=11 volume
0190 471 ; then block 0 of the volume is read and checked to see if it meets the
0190 675 : standard for the boot block format, If not, the volume is not used and the
8}38 2;‘ ; next volume is tried unless a specific device was specified by the user.
0190 475 : The boot block format is:
i S e
8}38 2;3 : BB+0: i i n i any value i
8198 480 : ! Llow LBN ! High LBN :
}30 2’: ............... T,ceccae- drcccce +
§}3§ 2 2 E This second part is used for both the boot block and the RCM system.
19 ‘SE broccccee bPrccccaw bmmmmmm- docccca= +
§198 4 ? 3 BB+(2+*n)+0: i Chk | k | 18(Hex) !
19 4 : tommcnen drcccace S —— doccccc= +
019 4 s : i any value, most likely 0 '
19 ‘ 2 trecccm- drccccae bt = $Prommmmw +
§19 490 ; BB+ (2*n)+8: \ size in blocks of the image !
19 ‘9': bocccce= L T e mmo == boccccae +
19 &95 : BB+(2*n)+12: i+ load offset '
0190 49 : decccnce P —— P —— [ — ¢

=T OTMONADZ R R —=TTOMMOMNDZ RN R =T OMMMOMNDZ R N =T O"MOMNODZ B R =T OM"MOND
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.0-06 boot code
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=JAN=-1985 17:32:09 VAX/VMS Macro V04=-00 Page 11

2?-DEC-1934 10:14:87 UVIROM.BUGSRC VHBUVAXIP.HAR:49 (3)
BB+ (2*n)+16: i affset’into im:ge to start i
..................... Rk
BB+(2+n)+20: i sum of+the previous three LW's!
-------------- R e 3

The input bits in R5 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 Look and the register settings when the
secondary bootstraps are entered are documented where the exits occur.

inputs:

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

r1 = switch pack settings 1 is "'ON'', 0 is 'hF?”
Sar . Weesy
7 Enable disk search durin§ bootstrap
6 1 if vI100/v71200 console, 0 if QvSS video optioun
4=5 Halt action
3 Console Break enabled
2 Reserved
0-1 Console baud rate

R5 = 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. _ ;
f set, the aitempt to Files=11 boot is skipped
and on[y the boot block type boot is done.

4 RPBSV_DIAG.
Dia?nost1c hoot. Secondary bootstrap is image
called CSYSMAINTIDIAGBOOT.EXE.

6 RPBSV_HEADER,
Image header. Takes the transfer address of the
secondary bootstra 1naae from that file's
image header. If RPBSV_HEADER is not set,
transfers control to the first byte of the
secondary boot fiie.
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8 RPBSV_SOLICT,
File name. Prompt for the name of a
secondary bootstrap file.

9 RPBSV_HALT.
Halt Before transfer. Executes a HALT
instruction before transferring control to the
secondary bootstrap.

<31:28> RPBSV_TOPSYS
Specifies the top level directory number for system
disks with multiple systems
The following bits are NOT used by this boot ROM code:

Bit Meaning

boot code

—
50" "d
(=]l

O0OoO

D T N I N N TN T TN

0 RPBSV_CONV. 3
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 duagnostic 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 break?o!nt. If RPBSV_DEBUG is set, VMS
executes a BPT instruction immediately after
enabling mapping.

5 RPBSV_BOOBPT, 4
Bootstrap breakpoint. Stops the primary
and second:r‘ bootstraps with a breakpcint
instruction before testing memory.

7 RPBSV_NOTEST, Bt :
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 vi*8 not to read a file from the boot device
that identifies bad or reserved memory pages,
so that VyMB does not mark these pages as valid
in tne “FN bitmap).

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

AV WA AV AU U A U AW AN AUV
NNNNNNNNOCONONO OO ONON OO UV WLAULA
NOMN S NN — OO QD N O N8 LN =2 O O 00 O™ NS LT -

~0 00000000 000000000000~~~

OCO0O0000O00O00O0O0O0O0O0O0O0O0O0O0OO0OCOOOOOOOOOOOOOOOO
NOMN S AN =2 OO 00 NOMN S~ N = O O 00 NN N 8 W) — OO 00

et

(== il lelelelelalalslelelelelalelelelelelelelelalelelelelelelelelelelelelelelelelelelelelelole el o] o o]
[=lelelelelelele)

AR LR L AR L T P R TR R L i o R R o I e I e I N T L T I e I

OO~ O O O O~ O O VAL WA WA WA WU AN UL
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19 608 : multi-processing. If the DIAG is also on, then
}3 g?o : the diagnostic supervisc~ enters '"AUTOTEST'' mode.
19 611 ; 12 RPBSV_USEMPM,
198 61§ 3 Specifies that multi=port memcry should be used in
19 613 ; addition to local memory, as though both were one
8}38 g}g : single pool of pages.
8198 619 H 13 RPBSV_MEMTEST g
190 617 ; Sﬁeci71es_that a more extensive algorithm be used
0190 618 ; when testing main memory for !.ardware uncorrectable
8190 619 ; (RDS) errors,
190 620 ;
0190 621 ; 14 RPBSV_F INDMEM ; b ;
0190 6 g : Requests use of MA780 memor‘ if MS780 is insufficient
8}38 g 7 for booting. Used for 11/782 installations.
0190 625 ; r10 = original PC
0190 626 ; r11 = original PSL
0190 627 ; AP = halt code
8}38 g g : SP = address of 64K memory block + 200 hex
0190 630 ; implicit inputs:
0190 631 ;
0190 63§ : IPL is 31, interrupt stack. .
8}38 gg‘ : The first instruction of this code is at SP.
0190 635 ; ALL of the system's memory controllers have been
0190 636 ; initialized to have parity error detect ON, This
0190 637 ; means that the 64K memory block that contains this
0190 638 ; code has correct garlty. The cache is enabled and
8}38 228 3 will continue to be enabled throughout.
8}38 22' : When the secondary bootstrap code gains control memory will look Llike:
0]90 64 3 0 e L L L L T —— +
0190 644 ; + RPB +
0190 645 ;: 200 ‘ececccccccccccccccccsscsnccccccnscacnans +
0190 646 ; + 8K of Boot Code +
0198 647 ; + boot driver preamble starts at 200 +
019 6" s ‘200 P o - - .- - - 'Y (PR‘-S('BB value)
0190 649 ; + 2 Pages of SCB +
0190 650 : ‘600 ’-----------------------------.. ......... +
8198 651 ; + 2 Pagos of PFN Bit Map described by +
19 65§ : + RPB fields +
0190 453 : AADD Seccccccccvensescrcnnssssrsssenesaenaane .
0198 654 ; + available for stack (3 Pages) +
819 655 2 sooo B L L T T T —— +
198 659 : + Secondary boot code image +
019  65¢ :
8 8
tg§ 661 ; The register contents when control is passed to the secondary
19 662 ; bootstrap are:
198 6635 ;
19 664 ; R11 = base address of RPB
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+ Secondary bootstrag

+ (at this writing, SYSBOOT or other +
: 2ndary bootstrap begin at AC00) +
4

Room for expansion +
] TR S S —— +

: AP = address of the secondary boot parameter block alla VMB

: SP = current stack pointer

: PRS_SCBB = SCB address

; 1f the intermediate VMB is beina used, when the real secondary

. bootstrap (e.g. SYSBOOT, DIAGBOOT) begin execution, memory is organized
: s below. Note that we use more than the 64Kbytes of tested memory

: that has been allocated for us. If a memory error is found in the

: Ppillover area, we report an error and halt. Note also that the '‘physical"’
. addresses given below are relative to the beginning of the é4Kbytes

; of tested memory.

s 0 R +

. + RPB 4

; 200 O B B S S T B S I S +

: + 8k of Boot Code - VMBUVAX1.EXE +

: + boot driver preamble starts at 200 +

: ‘200 T T T L L L L p i —— 4 (PR‘-SCBB VClUC)
: + 2 Pages of SCB +

: ‘600 L &

: A Pa?es of PFN Bit Map described by +

: + RPB fields B

.‘ ‘Aoo B S ——— +

: + available for stack (3 Pages) +

: sooo L e L L L b L L L L e ——— +

: + VMBUVAX1P.EXE +

H + +

: vmb_end + k_scb_addr: ====scccccccccccnccccccccccenca- + (PR$_SCBB value)
3 + 2 Pages of S(B +

: v'b. e"d + k-p fn-'.g-'ddr - ------?-----------? --------- +

3 + 2 a?es of PFN Bit Map described by +

: : RPB fields B

.' ....................................... +

: + available for stack (3 Pages) +

: vmb_end + k_next_boot_addr: ===eeeccccccccccccccccccaa +

- +

E create a la

.psec
VMB_END: :

3 the label r

.psec
ROM _BASE:

bel to point to the end of VMB.

t ___IIIVMB_END,page

om_base is (and must remain) the first location in the boot ROM

t $3%3%300boot,long

e 14
(3)
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0180 31 00090 72; brw rom_start ;transfer control to actual code
83 82 81 80 %% 8833 ; ] .byte 6,°x80,*x81,x82,*x83 ;footprint
00000190 725 .psect $38304boot, long :

0190 7 9

0190 727 ROM_START:

0190 728 .default displacement ,word
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}3 ; 0 .sbttl SCB initialization and XDELTA breakpoint
26 OF DA }3 ; § mtpr #xt, fpr$_mcesr ;reset any machine checks
19 734 ;
3}3 ; ; ; setup SCB for the duration of this execution
193 737 °
0400°'CF 9 019 738 108: movab wvmb_end + k_scb_addr +- ;address scb plus twec pages
57 19 7 g ‘1408.r7 s v e
59 _FF 8F 9A 0198 740 movzbl #255,r9 ¢ ;setloop count DIV 2
77 0881'§F D 19C 741 17%: moval unfi,ldod_scb_ant*l,-(r?’ ;address general error routine
F8 59 F 1A1 74; sob?eq r9.17% ;continue in loop
S AF D4 81A6 74 cir machine_check_continue ;init machine check continue address
O735'CF 9 O0Q1A7 744 movab nachine_check_getect+1.- ;init machine check vector
04 A7 01AB 745 scb_a_mcheck(r7) :
080D'CH 9E O1AD 74§ movab wrife_timeout_int+1,- :init write timeout vector
60 A7 01B1 747 scbacurite timeout(r7);
11 S7 DA 8183 748 mtpr r7.0pr$_scbb ;insert scb address in PR
186 749
0186 750 ; : . :
0186 751 ; Read the s;sten identification processor register to discover which
0186 75; : Xind of VAX is to be booted.
0186 753 ;
0186 754
58 3t 0B Q01B6 755 mfpr #pr$_sid,r8 ;Read the (PU identification
0189 756 J ;processor register,
S8 S8 EB BF 78 0189 757 ashl #-pr$v_sid_type,r8,r8 ;Get CPU identification code.
0000'CF S8 90 018 758 movb r8,exeSgb_cputype :Save processor code globally
01C 759 ;in boot driver desc table
01C 760
01¢C 761 ;
01¢C 76§ : It we are LINKED as a SECONDARY the following reference
01C 763 ; will be non-zero.
01C 764 ;
01C 765 .WEAK  VMBSSECONDARY ;
01 D5 01C3 766 TSTL #VMBSSE CONDARY ; are we pretending to be a secondary?
0C 13 01C5 767 BEQL 60% ;: br if no, continue
51 20 AB DO O01C7 768 MOVL RPBSL_SOOTR1(R11) ,R1 . else, set up boot registers
5¢ 26 AB 70 01C(B 769 MOova RPBSL _BOOTR2(R11) ,R2 : cee
S5« 20AB 7D 8}8' ;;? Mova RPBSL_BOOTR4&(R11) ,Ré 3 cee
O}gg ;;g 608:
8}3 ;;g : Copy boot rl1 thru boot r5 from primary bootstrap
51 0AB DO 810 779 mov | rpb$L_bootri(r1l),ril ;use same boot r1 as rom VMB
S% « AB DO 01D 77 movl rpb$L_bootr (r11).r§ ;use same boot ri as rom VMB
5 8AB DO 0108 773 movl rpb$L_bootr3(ri1l),r suse same boot r3 as rom VMB
54 C AB DO O1DF 77 mov | rpb$L_bootré(rl1l),ré suse same boot r4 as rom VMB.
55 0AB DO }E; ; ? movl rpb$l_bootr5(r11),rS ;use same boot r5 as rom VMB
167 7 i : If the DEBUG flag is defined (meaning that XDELTA has been linked
1€7 783 ; with this primary bootstrap), set up 2 XDELTA handlers in the SCB =--
17 784 : one for breakpoints and one for tbit traps. Then initialize the
81E7 785 ; XDELTA breakpoint table, allocate 3 pages of stack, and, if requested,
167 786 ; execute a breakpoint before proceeding with the bootstrap.
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167 787 :
1 ¥ aniad 3
167 7 .weak xdtSbreakpoint
17 790 .weak ndtttrac:_trap
167 791 .seak xdtSinitial_break
00000000 8F D; 167 79 tstl #xdtSbreakpoint ; Test if XDELTA is linked
& ) 160 79 beql noxdt : : Br if not
%C A7 001'CF 9E O1EF 794 movab xdtSbreakpoint+i,scb_a_breakpoint(r?) ;Set up BPT handler.
8 A7 001°'CF 9€ O1FS 795 movab xdtStrace_trap+1,scb_a_trace_trap(r7) ;Set Yp TBIT handler.
0000° CF 220E'§F 95 1F 796 movab iniSbrk,xdt$initial_Bréak ;Sfore the initia breakpoint.
6 E ¥ 0 797 mov | sp,ré ;Save current top of stack.
0E00'§F 9¢ 8 0 79 movab wvmb_end ¢+ - ;address a stack
E 09 79 k_next_boot_addr,sp
0155 05 E1 020A 8CY bbc #rpbSv_boobptirS,nobrk ;If no BPT was requested in the
020E 301 ;boot flags, just proceed.
020E 0
OE 803 ;
8E ggg : Initial breakpoint.
020E 806 ; Current register status is as follows:
0206 807 ;
020E 808 ; RO=RS = initial input values
020E 809 ; R6 = SP value at start of ROM code
020e 810 ; R7 - address of the S(B
O%OE 811 ; R8 - processor identification code
020E 815 : R9 - destroyed
020E 8135 ; R10-FP = initial input values
8582 g}g 3 SP - address of a 3-page stack
020€ 819 ; Code following the breakpoint is.going to restore SP to its original
8585 g}a : value. If you want to modify SP in XDELTA, modify R6 instead.
020€ 19 _
8285 S? iniSbrk:: ;Debugging breakpoint.
03 OSOE 82§ bpt ;Stop in XDELTA.
O%OF 82 : >
020F  B24 NOBRK: ;Proceed with bootstrapping.
SE 56 0O OSOF 825 mov l ré,sp ;restore stack pointer
0212 826 NOXDT:

o mad
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.sbttl rpb initialization

; initialize and address the RPB

movl ril,rb

movq g rpbsl bootrQ(ré)
movq rpb$L _bootr2(ré)
movq r .rprl bootré&(ré)

E To solicit a boot device name, call a
: writes a prompt string to the console
; user typed boot device name.

i:gg xAx/vns Macro Y04-00

Page
UVIROM.BUGSRCJIVMBUVAX1P.MAR; 4

;address rpb with temp reg
;save registers

device-independent subroutine that
terminal, and then reads the

tstl #VMBSSE CONDARY .are we pretending to be a secondary?
beql 108 if no, continue
mov gatch device_name,rpb$l_ BootrO(rbf ;save patch device name
bneq ;a device? then br, no device continue
pushl  rpbS$L_bootri(ré) :Pass options switch settings
pushab rgbtt file(ré) Sot address of input buffer.
pushl Set maximum character count.
pushab dovnonepronpt ;Set address of prompt string.
calls #4, boo road rongt .Pronpt and read string.
movl rprt iletl(ré ;save device name as boot r0
rpb$L _bootr0(ré)
108:
movq r10 rgbtt haltpc(r6) ;save halt PC and PSL
mov | ré .rp $L_Base(ré ;address of RPB
mov l ré,boo$ ? fbbase ;also globally
movl ap rfb haltcode(ré) isave alt code
clrl restart(ré) ;init header fields
clrl gb‘l rstrtflg(rb) 3
mnegl rp BSL_chksum(ré) : )
movab boo$ al voator .rpbsL_ jovec(ré) ;:insert address of driver
movceS 00 ;init remainder of R
rpbtc (ongth-rpbsl iovecsz,rpb$l_ iovocsz(rb)
movl ? .set future RPB address
mov | r .rgbtl scbb(r11) ;save scbb address in RPB
movb #ndt$_ubl,rpbSb_confreg(r1l) ;one Qbus on Micro=VAX I.
movw #ndt$_ub0,rpbSw_bootndt(r11) ;Pretend this is UNIBUS.

; init the secondary bootstrap parameter block

.
.

movab
mnegl
mnegl

sccond Tarau.ap
#1,vmbSl_Lo_pfniap)
#1,vebSL hi_pfn(ap)

15%: vab_end + -

k_next_boot_addr,sp

movab

;load its base address
.set pfn data
;set pfn data

. address larger stack and setup free memory pointer

0
|

;address target for [/0
;and create a three page stack

(

%)
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00 0290

885

mov l

J 16

sp,r10

: 5183 AX/VMS Macro V04-00

-1985 17:3
=1984 10:1

UVIROM.BUGSRC VHBUVAX1P MAR;4
;Copy to address of free memory

90

)
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g g .sbttl memory initialization
g 3 ; initialize parity memory
g 31 ; allocate and init RPB PFN bit map
9 93 °
& AB (0' OA 78 B 94 ashl #10,.#1,rpbSg_pfrmap(r1l) ;set size to 1024 bytes
0400°'CF  9E 8 9 95 movab vnb,cnd+E p?ﬁfnap_gddr.- ;set up pfn desc adzr
48 AS 9C 9 rpbtq_gsnnap*k(rll)
00 6 O 2C 0¢9 9 movcS #0,(sp).#0,- ; init to zeroes
0400°CF &4 AB 8 A 9 rgb q_gfnnap(r11).vmb end+k_pfn_map_addr
+EBF CF  C3'AF  9E & 9 movab b*5%,maChine_check_continue ;Setup continue address
59 OOOO1TFFF 8F DO 0Q2AD 00 movl #k_max_memory_pages-1,r9 ;set gagg number of last memory page
07 20 Ag 06 Eg 8 B¢ 901 bbs #switch_v_quss,rpb$L_bootr1(r11),38;if set console not Evgs
59 0000200 8F ¢ 89 905 subl  #512,r9 ;else - (ast 256K used for QVSS video
8 E 8 ? 3s: setipl #*x1d-1 ;lower IPL to allow write timeout
02C 905 ;
8 E 38 : sweep all of memory to set parity and establish bit map
02C3 908 °
FEA2 CF  O37e'CF 9 02C 909 5%: movab nxm_memory,machine_check_continue ;enable machine check
56 7C 02CA 910 clrg ré ;set first physical address
02CC M ;zero page count
58 008C CB 9t 02CC 91; movab rpb$l_memdsc(ri11),r8 ;address first memor{ descriptor
68 D& 0201 9 clrl r8) ;init page count field
04 AB 01 CE 0503 914 mnegl #1,4(r8) ;set very low PFN
0207 915
OSDT 916 ;
02D7 917 ; write 0's to a page
0207 913 :
887 218 rage soun
page_boundary:
05h7 9§1 ’
56 57 09 78 0207 9 i ashl #9,r7,r6 ;compute page address
020B 92
0208 924 ;
02DB 925 ; don't write 0's in the 64k where this code is
0208 9 9 3
8598 9 i
56 58 D1 DB 928 cmpl ril,ré ;compare addresses to find out
42 Ig D 929 bneq 208 ;br if not in the 64KB of good memory
OCAC D E 930 tstl vmb$L_Llo_pfniap) :low pfn inited?
06 18 E 931 bgeq 108 .br it yes
OC AC_ 57 DO 025 9 § mov | r7.§anl_lo_pfn(ap) ;insert base of area as lowest PFN
046 AB D5 029 933 108: tstl 4(rB) ;memory desc PFN set yet?
06 18 EC 934 bgeq 1;5 :br yes
046 AB 57 DO E 935 mov | r7,4(r8) ;insert this low PFN
50 0 CS 3 3 9 15%: mnegl 01.r9 ;set all bits in a register
0400°'CF 20 57 50 F F 9 insv rQ,r7,.#32,vmb_end + k_pfn_map_addr ;enable 128 pages
0404 " CF B oS kK FS 9 g insv rO,r7,#32,vmb_end + k_pfn_map_addr+é ;of good memory
0408'CF 0 27 go Fg 8 9 insv rQ,r?7,#32,vmb_end + k_pfn_map_addr+ :
040C"'CF 0 7 0 F A 940 insv rO,r7,#52,vmb_end + k_pfn_map_addr+12 ;
SO0 7F BF 9A 11 91 movzbl 01;7 r :load"page count in r0
57 6740 95 0315 96§ movab (r")[r0),r7 ;adjust PFN to last page tested
& AB S0 (O 0319 9¢ addl rO,rpb$L_pfncnt(rll) ;adjust good page count < 8000
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68 0 (0 1D 944 addl r0,(r8) ;adjust desc size
gb n 32; brb 40§ :co%tfnue in common
947 ;
328 ; write and then read a single memory page
331
2 3g§ : loop to check for correct parity and verify contents
954 °
6 7C § 955 208: clr (ré) ;Write memory to zero
50 Og D0 959 nov? #k_bus.timeout,r0 sinitialize ¥or error exit
51 86 70 0327 95 movq (r8)+,r1 ;read memory back for parity detect
8 A 958 ;first read checks for page present
A §59 :skip out if not present to nxm_memory
0324 960 ;skip out on parity error
52 12 032A 961 bneq nxm_memory ;if eql then correct read back
Og C 96 ;if neq then odd case of PROM
032C 96
032C 964 ;
032C 965 ; check for page cross
83 C 966 ;
32C 967
56 O01FF 8F B3 032C 968 bitw M x1tf,rb ;page cross?
EF 12 0331 969 bneq 20% ;br if no, keep going
0332 970
0;3 971 ; ‘ :
83%% g;g ; try to write a non-zero value and verify that it can be done
033 974 ; This is to detect pages in ROM's that are all zeros
s
OFFFFFFC E6 3F BO 0333 977 movw #63,<1328>-4(r6) ;write memory, page is present
033A 978 ;with don't cache bit
OFFFFFFC E6 3F B1 0334 97y cmpw #63,<1328>-4(r6) ;read back correct?
38 12 0341 980 bneq NXm_memory :i1f neq then some non RAM memory
FC A6 B4 0;43 981 clrw -4(r6) ;reset to zero
0346 985
8%22 834 : i itt it t
; page is written - parity appears correc
0346 985 ;
0346 986 e
N ST 01 #0 8?66 937 308: insy Mn,r7. N ,- ;insert bit in PFN map
0400 CF 4A 988 vmb_end ¢+ k_pfn_map_addr B
0C AC D5 4 989 tstl ;nbtl_lo_pfn(ap) ;low pfn inited?
2& 18 Sg 990 bgeq $ ;br it yes
0C AC 7 Dg ) 991 mov | r/,ymb$l_Llo_pfn(ap) sinsert lowest PFN
046 AB D 56 992 35%: tstl 4(r8) ;memory desc PFN set yet?
-« 1 59 99 bgeq 40% ;br if yes
04 AB g 58 994 mov r?,4(rB) ;insert this low PFN
10 AC 7 D SF 995 408: mov | r7,vmc$L_hi_pfn(ap) ;insert highest
68 D6 6 99 incl (r8) scount i current memory desc
«C AB D6 g 33 incl rpbSl_pfncmt(rll) ;count as good page
8 6 998 :
68 1000 ; come here to move to next page
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68 1 81 :
68 1
gB } g next_page:
FF69 57 01 S9 K gE } ; achbl r9.#1,r7,page_boundary ; continue until end of memory
6t 1 :
gE } §g : restore IPL and setup SCB for booting
6E 1010 °
8 ?E 101 setipl #ipl$_power ;reset [PL g
FDF?7 gf D& 39 1§ clrl machine_check continue ;reset machine check continue addr
23 00000FOD BF DA 75 11 mtgr #Led_memory_ok,#pr$_txdb; set Lights
o 1 7C 1014 br begin_boot
7 1018
0 ;E }g}é : come here when a page does not exist
7E 1019 °
§37E 18 0 nxm_memory:
037 105 :
0376 10 i : the primary bootstrap and SYSBOOT were all intended to fit within
037E 1024 ; 64 K bytes of memory which are tested and determined to be error-free.
8575 1§ 5 ; however, when the secondary bootstrap is used, the bootstrap procedures
7t 1 9 : cotloct{voly 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.
8;;5 }8 g ; we treat it as a fatal error.
00000001';5 ?g 8;;2 }83? y g:tt v:btsocondary : ;i??r;r?;‘i;condary bootstrap?
51 00018000 EB 9 386 10 .03.5 k_max_boot_len(r11),r1 ; r1 <~ address of end of sysboot
S1 S1  F7 BF 75 8380 1o§§ ashl #=9,rT,r1 ; convert rl1 to pfn
51 D1 0392 1034 cmpl r7.r1 ; is memory error in range of
39; 10%5 : the bootstrap code?
31 19 §§3; }839 blss fatal_memory_error ; br if so
S0 01 Qm 97 1038 5%: cmpl #k_parity.error,rC .expected error?
12 12 8 9A 1039 bneq 208 ;parity is ok
dhe 1o
839C 106; E reset the memory controllers to clear parity error
030¢ }§2“
S1 OF 00 8 9C 1045 mov l ns,rl .set loop count of controllers !
52 20001440 8F DO 9 104 mov | #msv1l _csr_base,r2 : dgross base of controlller CSR's
82 1 80 A 106? 108: movw #msyll _csr_parity_enable,(r2)+;blast all possible CSR's
FA S1  F4& A9 1 68 sobgeq r1,10% ;continue until done :
BA 11 AC 104 brb next_page ;no check for PROM needed on parity
:E } g? L ;problem
:E } Si : bus timeout means non existant memory on a read, the page is not present
:E } gg ; But, page could be PROM memory
AE 1056
50 02 ” SAE 1 59 208: cmpl #k_bus.timeout,r0 ;expected error?
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 ; R ¢ 8 B1 Ss bneq fata._memory_error :br it unexpected
B 1 60 ; ) ¢
8 g } 21 . record holes in memory via descriptors
B3 1 6§
68 D§ B3 1064 tstl (r8) .this desc in use?
B1 1 B> 1065 beql next_page ;br if no, don't move to next
50 O00fFC (B 9 B 1069 movab <rpb$c_nmemdsc*rpb$c memdscsiz>0rpb3l memdsc(r11),r0
58 ¢ D1 03BC 106 cmpl r0,r8 ;overrun area?
A7 12 03BF 1068 next pa e ;br if yes
58 03 c0 ogr1 1099 addl gb nendscs1z r8 :address next memory desc
6 D& 03C4& 1070 clrl ;set count to zero
AO 11 03C6 107 brb next _page 3
03C3 107;
03C8 1073 ; PN !
03C8 1074 ; memory initialization error
03C8 1075 ;
03C8 1076
03C8 1077 fatal_memory_error:
03C8 1078
03Cc8 1079 fatal_message memerr
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o
o
—
Py

s 44
begin_boot = start the booting process

o
o

functional description:
This sequence is entered after the RPB and PFN bitmap are set up.
The process of selecting a boot device and type of boot operation starts

L N M N N AN N NN
LR TR PR R R R TR R N R R N T N TN

(mlelelelelelelelelelelelelelelelealela]

NOWS NN =0O 0N VSN N =00y IS IR = OO0 00 O W E N = © O 00 O™ N 8 LN = OO 00 O N 8 LD

D §
D 8
D 8
D 8
D 8
D 8 here.
D 9
38 g inputs:
go g r11 = address of the RPB
Sg g ap = address of the secondary parameter block
30 1098 i--
3D 9
3D 98 begin_boot:
B 1
3D 01 ; If the "'solicit for secondary bootstrap file'' flag is not set,
gg 8 : Just use a predefined file specification.
3p 04
03 €0 03 0 bbs lrgbtv bblock,= :br if not files=11 boot
30 AB" 3D 0 rg $L_bootrS(ri1),- :
43 D 0 25$ R g
08 E1I bbc #rpbSv_solict,- 1t Y'seolicit’ flaa is not
30 AB rs $L_bootr5(r11),- ;5€t, just use a default file
10% ;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.

LA R E R T R N

20 AB DD pushl  rpb$l_bootri(r11) ;Pass options switch settings
68 AB 9F pushab rngt_filo(r\l) ;Set address of input buffer.
27 DD pushl #39 ;Set maximum character count,
FCS3 CF  OF pushab nameprompt ;:Set address of prompt string.
0000°'CF Q& FB calls #4_ booSreadprompt :Prompt and read strin?.
28 N orb 25¢ :6o try to read the file.

I1f the solicit boot flag "i not set, use a default file name string.
Usually, this file name is [SYSEXEJSYSBOOT.EXE, However, if the
diagnostic boot flag is set, the file name is ESYSMAINT JD1AGBOOT.EXE.

57 FC13 CF 9E 108 movab wvmsfile,r? ;Assume SYSBOOT.EIE.
06 E1 bbc lrgbiv diag,~ :1f the diagnostic flag is not
30 ; ‘Sl_ﬁootrS(rll).- ;set, SYSBQOT is correct.

0
57 FC22 CF  9E movab diagfile,r? :Othoruiso{ use predefired
a

.name of diagnostic boot.

—
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E Copy the file name to the RPB.

movzbl (r?),r0
incl

r
movc3  r0,(r7),rpbSt_file(r11) ;Move name into RPB
gb!a_topscs -
.r ;Value of 0-F means top level

extzv  #rpbSv_topsys.#r
rp sl_Sootr (r1

cmpl r0,#9
. 0é

addl #<CAPA/A/>=<*A/9/>=1>,¢r0
addb rO,rpb$t_file+S5(r11)

. extract and stabilize device name info

mova :xnon m_device _list,r?

bicl

cmpb (sp), #%a/ /
bgtr 35&

E non=-specific device name

movab boo}_dovice_list.r?

clrl

s
bbs lssitch_v disk_boot

rpb$L_bootr1(rT1),4 :
movab 28’disk-boot_dovico_list.r?:addross alternate descriptor list

brb

E specific device name

movl
subb  #%as0/,3(3p)

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

clrb rpbSb_slave(r1l)
clrw rpbSw_unit(rll)

movab vmb end + k_next
movb
tstb
beql

beql
assume bd_b_modulo EQ

ggz }5:;%;8; rAxIVHS Macro Y04-00 Pa,o %;,

x80A0K0AD, rpBSL_bootr0(r11),=(sp) ;make name ugporcaso

(sp) ,boot_device_name

t_info
oot_addr,r10 ;set nominal load address

?d_?_typo(r?),rpﬁ b_dévtyp(r11)’;load device type

4
cmpzv zg‘IZQ.(sp).bd_l_nano(r?igrc??paro three characters for equal
bd_b_rank*1

UVIROM.BUSSRCIVMBUVAX1P.MAR; &

.Size of name string
;Include the byte count character

anftsn,diroctory "'SYSD'' - "'Sysf'’

;Branch if yes
;Add bias to make A - f
sForm ''SYSn"'

;address descriptor Llist

;remove possible garity it
;special non-name’ ;
;br if gtr then specific device

; skip checking synonym device names
;specify non name
;br if entire List is to be searched

;continue

;save specified name
sreduce unit number

;no slave or
suni

:saeﬁial non=-name?
:br if yes, no specific device
no match

-
“

— e e —
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06 A7 Bg 462 1195 tstw gs b_rank(r?) :oth’r controllers supported?
B 46 1199 beql $ :?r f no, continue
67 E ?1 22A }}g glpw ( :).bd,l_uaaa(r?) :1s this the right device?
ne
04 A7 03 gg ?i 29 }195 438: gngg (sp),bd_b_high_unit(r?) ;unit in range?
ru .br no
04 A7 Og AE 90 0473 1 81 ngvb (sp).,bd g-hiqh unit(r7);boot specific unit only
64 AB 0 8 ?? 2;0 } §§ o gogzbh ‘§=p),rpﬁ w.unit(rll)
r
FC%C CF 67 DO O0Q47F 1c04 458: mov l bd_L_name(r7) boot_device_name;build crrgr device name
FCEB CF 0 64 A? 81 0484 1205 478: addb3  rpBSu_unit(rif) t“a/§/.boot-dovicc_nanc¢ 2
OE 87& 18 488 1206 sb igd 8 routine(r?)(r? ;use ?ovicc specific routine
3950 E 48F 1207 lbs r0,700% :br if success, transfer control
32 5¢ 01 E1 0492 1208 bbc #1,r0,55% ;severe or fatal error?
496 1209 ;br if fatal error
6E 95 0496 1210 tstb (;g) ;special non=name?
¢t 12 :3A } }1 bneq 5 :br if specitic device
823: } }5 : search for next controller of this type
02 AE 9% 049A 1215 incd 2(SP) ;bump the controller number (char)
51 02 AE 41 BF 83 049 1 1? subb3 #*a/A/,2(5P),r1 ;get controller number (value)
07 3; ?g 82:2 } }8 g?pb za‘lnan_ctrlrs ;have we done all controllers?
e
57 12 (0 Q4AB 1219 508:  addi2 #bd_s_bd,r7 stry next device
235 00000FOD 8F DA 0Q4AB 1220 mtpr #led_memory _ok,#pr$_txdb; tell operator
67 BS 04B2 1221 tstw bd_L_name(r?) ;is there another?
91 12 04B4 1 ; bneq 408 ;continue if not end of Llist
086 1354
8232 } ; ; device data base search done without a match or valid boot device
04B6 1297 °
50 0848 8F 3C 04B6 1228 movzwl #ss$_devassign,r0 :list end, specific name error
6E 95 04BB 1229 tstb (;g) ;special non-name?
09 12 04BD 1230 bneq 5 sbr if specific device
50 0908 8F 3C O04BF 1231 movzwul #ss$_nosuchdev,r0 ;list end, generic error
FCAB CF D& 04C6 1 g clrl boot_device_name ino specific name
04C8 i 558: fatal_message ;issue error in r0
0aca 1335
84(3 1 9 : secondary image in place, transfer control to it
a1
40 8F 83 04(B 1 3 1008: subbl #*a/A/-1,- . Controller letter A->1, B=>2, etc.
0108 (B  FCA1 CF 4CE 1240 boot_device_name+2,rpbSb ctriltr(ril)
SE OEQOO0'CF  9¢ 283 } 2§ movab wvmb_end ¢ k_next_boot_addr,sp ;load fresh sp
4D9 1243 ;
4D9 1244 ; restore SCBB values
8 188
23 00000FQF 8F DA 04D9 1 69 mtpr #led_transfer_control ,#pr$_txdb; tell user
04 'g; 9€ 2%2 } 28 movab vngiza§ :7l_scb_addr 4= ; address scb plus two pages
59 FF BF 9A 0Q4ES 1 S? movzbl #255,r9° ;setloop count DIV 2
77 0889'CF DE C4E9 1251 1108: moval secondary_scb_int+1,-(r?) ;address general error routine

=s
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F8 59 Fé& 2;5 } g sobgeq r9,110% ;continue in Loop
4F1 1254 ;
4F1 1255 ; recompute size of bitmap
1 1538 ¢
S50 10 AC _FD BF 78 OQ4F1 1258 ashl #-3,ymbSL_hi_pfn(ap),r0 ;get Last valid PFN
& AB 50 O 1 04F7 1259 addlL3 l1.r5,rpb!q,pfnnap(r11) ;5et size of map in bytes
14 AC 44 AB D §gag } g? movq rpb$q_pfnmap(r11) ,vmbSq_pfnmap(ap);copy pfnmap desc
501 1262 ;
8g§} } gg : halt system prior to entering secondary boot 1f requested
0501 1265 °
09 E1 0501 1 69 bbc #rpbSv_halt,- :1f boot flags don't call for
30 AB 0503 126 rs%il-ﬁootrS(r11).- shalt, just transfer to new
07 0505 1268 1208 ;bootstrap inafe.
23 00000F05 8F DA 0506 1 99 mtpr #console_halt, #pr$_txdb ;Otherwise, HALT.
65 17 050D 1270 120%: jmp (rS) sExecute JUMP,

< |

~
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boot subroutines

LI A TETE TR TE PR PE PR PR PR PR PR R PR TR N TR TR TR T Y T T T T

prom_boot:

: cycle up through memory

clrl r 2 ;inisia gago address
108: bbs r3,vmb_enc + k_pfn_mar_addr,20% ;br if that boundary is not bad
ashl 9 .r3,.01 ;compute address
cmpw  (rl),#*x18 itry to read that memory
2 ;may machine check
bneq <0% :br if not key
bsbw vsrif‘_boot_block ;verify the boot block
blbc r0.20 .br it not correct

: reset machine state

-JAN=-1985 17:32: AX/VMS Macro Y04-00 Pa 2
A-PEL1982 10:32:09 YOuiwns Bacce. VRBUVAXTP. AR F°  £8)
.sbttl specific device hoot subroutines

prom_boot

+
*

functional description:

This routine tries to ?oot from a PROM system image that na¥ be in
memory. Each bad page 16KB boundary is tested to see if it is readable.

inputs:
r7 = address of the internal boot dgvice description
r10 = address of the secondary boot's memory
r11 = RPB address
ap = address of the secondary parameter block
outputs:

r0 = ss$_norom = no rom present, severe error

or
rO = 1 if success
rS = transfer address

r7,r11 are preserved

movab

b*208,machine_check_continue;implant for read timeout

PROM found, boot from it

addly r1,16(r1),rS ;compute starting address

rpb$L_iovec(rll) ;no driver

clrq
rsb ;done

e —— —

=<
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382.81 o specific device boot subroutines 3??'1334 }0 ?i 82 355333 :5 §3c e:EUVAI1P MAR; 29. zg)

1 3
g% E } ; ; move onto next 16KB boundary
1 ’
FFDB 53 20 QOOO1FFF 8F F1 05 1 § 27%: acbl fk_max noaory 80903-1 M32,r3,108; continue until done
S0 B01A B8F 3C OS3F 1334 movzwl #sS$ _norom! ;set severe error code
FC24 CF D& 0544 1335 clrl machine chock _continue ;
05 0548 1336 rsb

-
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boot subroutines

144
network_boot

functional description:
This routine tries to boot from a network 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

outputs:

S
r
or

1 if success
transfer address

r0 = ss$_nocuchdey CSR does not exist = severe

= ss$ _tufferovf

= ¢33 _devinact
s:$_ctrierr

= ss$_devoffline

device could not be inited - fatal
1/0 error during operation - fatal
device is offline - severe

r7.r11 are preserved

AL R LA TR PR TR PR TR LT PR TR T AT R P AT A A PR PR A A P T TR PO N T

ne’ rk_boot:
bsbw stest CSR of device

validate_csr
sreturn implies success

E boot via the Ethernet

UVIROM.BUGSRCJVMBUVAX 1P .MAR

secondary bootstrap does not fit = fatal

i i

moval -(sg).rz ;address target for transfer address
pushab rpbdt_file(r11) ;address to store node name
pushab rp%‘l,bootrl(r]l) ;address to store node address
pushab (r2) ;address to store transfer address
pushab vnb_ond*k_efn_nap addr ;address of bit map
pushab wvmb“end +"k_next_boot_addr ;buffer spgco
movab vng end + k_next_boot_addr+<16+512>,r3 ;image load address
pushab (r37Y :image load address
call #6 ,boosSdownline_Lload stry QNA boot
addl (39)* r3.rS ;compute transfer address
blbc- r0,10$ ibr 1f not success
clrq rpﬁtl_iovec(r11) ;no driver

108: rsb ;done

1

<< |
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1 4e
: 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

outputs:

1 if sucgess
transfer® address

s

or
r0 = ss$_nosuchdey = CSR does not exist - severe

= ss$_nosuchfile - file is not on the volume - fatal

= ss$_filnotcntg - boot file is not conti - fatal

= ss$_bufferovt - secondary bootstrap does not fit - fatal

= ss$_devinact = device could not be inited - fatal

= ss$_ctrlerr = 1/0 error during operation = fatal

= ss$_devoffline - device is offline - severe

r7,r11 are preserved

disk_boot:

bsbw validate_csr scheck CSR and return if success

3 move and initialize the disk driver

LA TE PR TR PR TR T

P

mov | rg?tl iovec(rll),r2 ;address boot driver
mov | r11,r9 : load addr of rpb
jsb abqo$l_move(r2)(r2) ;call move code

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

uild a mask with two sets of 8 bits. The first 8 bit
soft' disk units and the second 8
starts with rpbSw_unit to bd_b_high_unit set in each set.

s _are the available
are the available “hard''. The mask

clrl r8 ;N0 units to search
movzwl rpbSw unit(rll), ré ;build the basic mask
movzbl bd_b Bigh_untt(r?).rl ;get high

ubl rérT,r ;number of units

ncl r splus 1

ss |
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2?’DEC-1934 10:?3:8? UVIROM.BUGSRC VHBUVAIIP.HAR:b’. (¥5)
ashl rg.l1.r8 :form mask
decl r :
ashl rs. g.rg ;move to correct bit pos
insy r8,#8,#8,r8 sduplicate mask
cmpb ré,r ;high = low = one unit?
bneq 10§ br if yes, enter search
cleb ¢ ino soft disk search

5 select a unit from the mask

;get the unit number
1) ;set unit number, less mask flag
).boot_devicc_na-¢03: new unit in name

#0,#16,r3,r6
bicw #*x8 ré.rngu_unit(r!
addb3  #*a/0/,rpbSw_unit(r11

E now, init that unit on the controller

saddress boot driver
rl ::;ck up device init routine
;None

mov l rpb$l_iovec(ril),r2
movl gaotl_unit_ini (r2),
beql $

init the controller and a specific unit

it is OK for the unit to be offline but not for the controller to fail
all (ap),(r2)Cri1] ;do any necessary unit init
bs.  ro 208 4

c 3
b :br if unit is online

; If the unit is not online, it is a fatal error if the controller failed.

;0ff ine?
:br 1f no, more fatal error
scontinue with next unit

cmpw r0, #ss$_devoffline
bneq i3
brb
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 online, hard disk
#25 unit is oniline, soft disk

bbs #3,r6,30% :br if hard disk mask, try unit

: looking for a soft disk = can the controller can tell?

=3 ]
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06 50 03 E1 D9 1504
DD 1505
bD 1 $

30D 1
30D 1 s
30D 1
06 50 04 EO 050D 1510
18 11 03€1 131
gE 1 1§
0563 131
0563 1514
SE3 1515
SE3 1 1?
SE3 151
58 94 O05E 1518
05€5 151
05€5 1520
5E3 1521
SES lg i
5E5 1
03C0 8F BB 05E5 1524
1F 10 05€9 lg 5
03C0 8F BA 8SEB 1 ?
17 50 E8 O5EF 1
1350 01 EY 0Q5F2 1 s
5F6 1
51 56 08 C1 05¢6 1530
00 58 51 E5 L5FA 1531
00 58 56 ES OSFS 15 i
58 B3 0602 15
A6 12 0604 12 i
06 1535
50 02 88 0606 15 9
0609 15
0609 1538
0609 1539
0609 1540
0609 1541
05 0609 1542

boot subroutines
bbc #3,r0,25%

A-Pee-198s 10

32: AX/VMS Macro Y04-00 Pa
1&:8g !UVlROﬂ.BUGSRC VMBUVAX1TP.MAR; 4

;br if not detectable soft or hard

g looking for a soft disk and the controller can tell

bbs [ I3
brb

0,308
408 y

E since the controller can't tell, shut
: but do this unit anyway

25%: clrd ré

: try a boot of this unit

308: ushr  #*m<rb, r7,r8,.r9

sbb boot-d*sk_un*t
gogr " n<rb,r?7,r8,r
Lbs r0,
bbc #1,r0,508
35%: addl} lg.rg. 1
bbze ri,r8,40%
40%: bbce rb,r8,45%
45%: tstw r
bneq 10%
bisb Mal,r0

508: rsb

;br if soft disk flag set, try unit
scontinue in common

off tests in soft mask

;no more soft disk tests

;save context values

;try this unit

srestore context values

;br if success

:br if fatal error

;continue if just severe error
:clear bit in both masks

;hard mask or greater

;and soft or hard

;more units?

.br if yes

sexit with error status of last unit
;make error semi-success

; fixup nawe with real booted device and transfer control

¥ do)
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disk unit rout.ne 2?-05C-19gk 10:16:87 UVIROM.BUGSRC VHBUVAIIP.RAR;69' (11
- .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 verified. This routine is used for each unit on
: which a boot is to be tried. RPBSB_UNIT contains the unit information.

irputs:

r9 = rpb address

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

ap = address of the secondary parameter block

outputs:

r0 = ss$_success

rS = transfer acdress

or

r0 = ss$_nosuchdev = (S" does not exits
= ss$_nosuchfile - file is not on the volume
= ss$_filnotentg - boot file is not contiguous :
= ss$_bufferovt - secondary bootstrap does not fit
= ss$_devinact = device could not be inited
= ss$_ctrierr = 1/0 error during operation
= ss$_devoffline ~ device is offline

.
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.
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.
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.
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.
L]
.
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.
L
.

r10 and r11 are preserved.

boot_disk_unit:

do forced boot block boot

g{ R:BSV_BBLOCK is set then read LBN 0 and transfer control to the
oc L]

bbts lrgbtv bblogk.- .,br if direct boot block boot
rpb$L_bootr5(r11),808 ;

E init the file read cache if this is a FILES=11 boot

movq file_cache_desc,fil$gq_cache iroload the descriptor

bneq 10% ;br it done

bsbw bootcoche_allac ;allocate the cache

movzwl I?sQ-neoorr.r ;assume NO memory

movq fil89q_cache,file_cache_desc ;save the descriptor
beql 753 ;br it cache not allocated

L c— — ———

=3 I
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629 1601
629 16 g
629 16
629 1604
0629 1605
0629 16 9
0629 16
0629 1608
0629 1609
FOD4' 30 86 ¢ 1610
23 SO 9 062C 1611
69 AB F 86 F 161;
7E 68 AB 9A 0632 161
7E D& 0636 1614
0638 1615
3C AB DF 0638 1616
0638 1617
6A DF 0638 1618
0630 1619
0200 CA DF 063D 1620
0641 1621
10 AE  DF 0641 16 i
10 AE DF 0644 16
00CO"CF 05 FB 0647 1624
SE 0cC CO 064C 1625
5B 50 EB8 Uo4F 1626
0652 1657
0652 1628
0652 1629
0652 1630
0653 1631
065 1635
08C0 BF SO B1 0652 163
19 13 0657 1634
0810 8F SO B1 0659 1635
12 13 0656 1636
0828 BF S50 B1 0660 1637
0B 13 0665 1638
0808 8F S50 B1 0667 1639
06 13 066C 1640
SO0 02 (8 066E 1641
05 0671 164§
0672 164
67 1644
672 1645
67 1649
672 164
S8 D& 067 1663
59 01 DO 0674 164
56 SA 0 0677 1650
0080 0 867A 1651
F1 50 E9 067D 165;
630 165
680 1654
680 1655
86 0 1659
680 165

N 1
disk unit routine

file on the disk.

no physical volume

108: bsbw

bootgache_open
blbe r0,55%

15%: pushab rpb$t_file+1(r??)
movzbl rpb$t_file(r11),=(sp)
clrl =-(sp)

rpb$L_fillbn(r11)

(R10)

512(R10?

pushal
pushal
pushal

pushal

16(sp)
pushal
calls

16(sp)

#5, f1lSopenfile
addle #1¢2.sp
blbs r0,boot_file

LEE TR TR

related to a file structure problem

55%: cmpw rO,#ss$_filestruct
beql  80%
cmpw rO,#ss$_badfilehdr
beql 80$
cmpw rQ, #ss$_badirectory
beql  80%
cmpw r0,#ss$_badchksum
beql 80§
bisl #131,r0

75%: rsb

: read LBN 0 as boot block

80%: clrl r8
movi fM,r9
movl  ri10,r6
bsbw readfile
blbc r0,75

validate the boot block

A-pec-1982 1672187

AX/VMS Macro V04-00 Page
UVIROM.BUGSRCIVMBUVAX1P.MAR; &

Call a device-independent routine, FILSOPENFILE to locate the named

the cache open is where the drive is mounted so it can fail if there is

;0pen the FILEREAD cache
:br if error

;Address of file name string.
;Character count of file name.
sAllocate scratch for channel
;and get adr of scratch storage
:RPB Tields that receive file
;statistics during OPEN.

;File header buffer at end of

smemory,

;Index file header buffer at
.end of ugnor¥.

:Address in file name desc.
;Address of Bhony channel.
sCall FILREAD to locate file.
;Clean up scratch space
:Branch on success.

the volume is not a files=11 volume, try boot block booting, if the error

;test for file structure error code
;br if that's what it is

;test for file structure error code
;br if that's what it is

stest for file structure error code
:br if that's what it is

;test for file structure error code
;br if that's not what it is

;make non-fatal

;and go back to caller

:block to read

:size to read

;Start of free nenor‘
:read the block to RI10
:br it error

35
(an

VM
V0
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v04.0-06 boot a specific disk unit routine 2 -DEC-19gL 10:14:87 UVIROM.BUGSRC VHBUVAXIP.HAR;49 an
50 08C2 B8F C 06 2 16§3 movawl #ss$ filestruct!Z,r0 ;set error code, semi-success
52 8 Ad A 06 16 movzbl (r18).r§ :get offset to secondary id field
01 AA 91 0689 1660 cmpb (r10) ,# ;next field a BR instruction
ES 12 068D 1661 bneq b3 3 sbr if no
51  6A4 3 0Q68F 166§ movaw (r10)(r2],.r1 ;address next field
6 g 166 : ;this must be in the same page!
O1FA 30 0693 1664 bsbw V!flg _boot_block ;check boot block
D8 50 59 696 1665 blbc r0,7 ;br if not a valid block
58 04 AA 10 C 0699 1669 rotl #6,4(r10),r8 ;get secondary image LBN
59 08 A1 DO 069 166 movl  8(rf),r9 :get image size
SA OC Al CO O06A 1668 addl  12(r1§,.r10 ;compute load address
55 10 A1 SA (1 06A6 169 addl3 r10,16(r1),rS scompute transfer address
42 11 06AB 1670 brb readin_boot ;boot block is valid, read file
06AD 167
06AD 1672 ;
06AD 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.? : B L L L T ——— +
06AD 1677 ; ' starting LBN t (0 if file not contiguous)
06AD 1678 : PSR —— +
06AD 1679 : size in blocks '
06AD 1630 : S — +
06AD 1681 ;
06AD 168;
06AD 1683 boot_file: :Test for contiguity.
58 3C AB 7D 06AD 1684 movq rgbil_fillbn(rll),rs ;Get file statistics.
D5 06B1 1685 tstl r ;Contiguous file?
06 12 C6B3 1686 bneq 60% :Yes, continue.
50 02AC 8F 3C 06BS 1687 movzwl #ss$_filnotcntg,r0 ;search fatal error
05 O06BA 1688 rsb
06BB 1689
0688 1690 ;
06BB 1691 ; If the software boot control flags indicate that that transfer
0688 169; : address of the secondary bootstrap is stored in the image file's
06BB 1693 ; header block, read that header block. Otherwise, assume that the
06BB 1694 ; transfer address is simply the 1st byte in the *nago file.
06BB 1695 .
0688 1699
55 SA DO 06BB 1697 60%: movl r10,r5 ;Assume no special transfer address.
06 E1 O06BE 1698 bbc lrgbtv header,- :1f no header requested,
30 AB 06C0 1699 rpb$Ll_bootr5(ri11),- ;then just branch past header
gc 06C§ 1700 readin_boot ;reading code.
gs A 08 86( 1701 mov | r10,r6 ;Start of free lenor{
21 D 6C6 17 i mov | ”f,r9 .Header is always only 1 block.
2 10 06C9 17 bsbb readfile » ;Read header block.
E 50 ;9 86(8 1704 blbc rC,no_fit ;br if error
58 C AB D O06CE 1705 movqQ rsb‘l_fillbn(r11).r8 ;R8 = 1st LBN, R9 = hlock count
59 7D 860 17 9 movq r9.r2 :R2 = block count, R3 = hdr adr
F928* 30 gg }; 4 bsbw boo$image_att :Get image attributes
608 1709 ;
608 1710 ; R1 = image header block count
gg };}% ;: R2 = size of file in blocks excluding symbol table and patch text
608 1713 °
00AO cB 51 D0 0608 1714 mov r1,rpbSb_hdrpgcnt(r11) ;Store image header block count

=s |
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V04 .0-05 boot a spec UVIROM.BUGSRCIVMBUVAX1P.MAR; &

9 § 51 ca subl3 r1,ri,r9 locks in inago after header block(s)
b 1 S addl rl,r :LBN of first block beyond headr block
51 02 AA C movzwl ihdSw_activotf(r10),r1 ;Get offset to image
;activation data in header.
b SA (0 addl r10,r1 sForm transfer vector address.
55 614A 9E movab (r15[r10].r5 ;Get transfer address.

: Now read in the file. It the file is too large for the remaining
: memory space, see if the required additional pages are usable.
t they are, use them, If not issue a fatal diagnostic and MALT.

Registers set up now are the following:

3 RS - transfer address

: R8 - starting LBN of file (after header)
3 R9 - size cf file in blocks

: R10 - address of 1st b;ée in free memory
: R11 = address of the R

[ AP - secondary boot argument List
readin_boot:

O QO NN 8 N = O O 00 NO\N B LINY = OO0 ~NONWN

LA AN A A AN A NN AN AN NI NI NI NININININ) —> —> b b b

16 AC _ 4 AB 7D
56

mov rpb$q_pfnmap(ri11),vmb$q_pfnmap(ap);setup bitmap desc
SA DO IR w “butfe

mov L ;buffer for read

oo OO0 OO O OO OO OO OO
TTmMAMMMmMMMMMMMmMMmMMmMMMMMMMMMMMmMmM O

b ttdmd=lelelelelelelelelelelelelelelelelel=]
oo
COFr=O0D0UD0D0OUD0O0OUO0O0O0O0DU0DO0DO0OORPNNNNNNNSNSATTT I A AAAAANANAARANNNNDOO S -

il e el el el il el el el el el el el s el el el el sl il ol s il el ol il S il e e e il sl el il el el el el el el el el D el el el el el el el e e e el b
SNINNNNNT INNN NN NN NN NN NNNNNNN NN NNYNNNNNNNNNNNNNNNNNNYNNNNNNNNNN, -

40
[ 1742
F ki : Will the desired number of blocks fit in the space remaining in the
F 44 ; pre-tested 64kb of memory? If not, check that the additional pages
; 22 : required are usable. I[f they are, then read it all, otherwise quit.
F &7 °
01BE 30 F 48 bsbw verify_image_memory ;verify pages for image
2F S0 E9 F 49 blbe r0,no_Tit :br it error
06D 1787
82: gi : Now read the secondary boot code into memory
06F 54 : Calls the device-independent bootstrap QI0 routine to read
06F SS . a file. Divides the file into pieces as lLarge as possible, so
82; S? 3 that the read is a small number (Like 1) of DMA transfers.
82; is § Registers:
06F 60 : RS - secondary boot transfer address
06F 61 ; Rg - buffer address
86! 6§ 3 R - logical block number (LBN)
6F 63 . RO = number of blocks in file
06FD 1-88 °
06F 69 readfile: ;Read file into oonor'.
57 _TF gr 9A ?F 6 movzbl #k_max_io_pages,r7 ;Assume maximum transfer size.
59 7 D1 68 cmpl r?7,r9 :Minimize with file size.
03 15 07 99 bleq (i} :Branch if file Larger than
7 0 ;maximum transfer size,
57 59 o0 07 4l mov r9,.r7 ;:Set to remaining file size.




VMB_MICROVAX_I JAN=1985 17:32: AX/VMAS Macro Y04-00
ka.O-ab boot a specific disk unit routine 2?-DEC 1336 10 :*i:gg UVIROM.BUGSRCJVMBUVAX 1P .MAR; 59. (1)
7 3 177§ 108: Push arguments for Q10.
S b0 07 177 pushlL r11 :Push phony channel number.
gD 7 1774 pushlL #0 ;Physical read mode.
7€ C 07 1775 movzwl #io$_readlblk,=(sp) ;Read }ogical block function.
3 80 7 1779 pushl r iStart
e 57 ¢ 0712 177 rotl #9,r7,-(sp) Tronsfcr sizo in bytes.
6 O 4 1773 pushl ré , :Buffer address
56 04 A; C n 177 addl 4(sp),ré .Updato buffer address.
58 ( 71C 1780 addl r7,r8 sUpdate LBN.
0000"CF fg 71F 1781 calls # .ggosqio .Call 3 bootstrop QIO routine.
05 e 726 17 g blbe r0,50% ;Continue on success.
59 gz 727 17 subl ri,r Docr1acnt blocks remaining.
D1 4 ; ? }; g bgtr readfile :Continue if not done.
72¢ 1786 ;
72C 17 9 $ Rg - status
57 C 1788 ; R - svcondary boot transfer address
N72C 1789 ; Rg = buffer address u?datcd past Last byte read
V72C 1790 ; R = LBN updated to block after Last block read
72C 1791 ; R9 - blocks in file (reduced to number not read)
72C 179; :
756 179¢ 308
05 072C 1795 no_fit: rsb ;Return to caller when done.

-ls
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; 8 };97 e .sbttl scb fnter:uot routines
; 8 }783 é ignore_scb_int
; g } ? é functional description:
; g } Og i This sequence runs via an S(B vectored interrupt.
; g } 5 i inputs:
; 8 } g none
; g } 18 : outputs:
720 1 1? : none
4
g; D } }g .align long
02 ; § } }9 ignore-sggwint: :

T N R 2TV VDV VVVDVVIDD

wvn




332:3132°v"°' scb interrupt routines 2?:329:1332 }5:¥2:8g l354=33."' ;gc 3:533Ax1r.nan?29' (?g)

1ee
: machine_check_detect

functional description:

This sovuonco 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:

~J

—
WM - OO

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

outputs:
r0 = machine check code

SNNNNNNNNNNNNNNNNNNNNNNN

MO MWV BB BB P i i i il D il il ] il el el el D ol oD oD D el

NOM S AN =2 O O 0D N0 VWS LiN) = OO0 ~NO N &~

— D B B e D ) ) e e e ) D e e ) e e e e D D e D D ) D e il

.align long
{ machine_check_detect:
26 000000FF 8F DA 4 mtpr #xff fpr$_mcesr ;clear machine check error
FA2D CF Dg & tstl lschino_chcck_continuo ;change return PC?
op 1 7 4 beql 10% :1f eql then no, unexpected
50 04 AE 00 074 4 mov | 4(sp),r0 :load reason
S5E 8t (O 874 3 addl (sp)+,sp ;pop stack
6E FA20 CF DO 074 4 movl machine_check_continue,(sp) ;actually change return P(C
02 074 3 rei ;continue
074 4«8 108 fatal_message scbint

-8
) a® an o
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v06.0-86 scb interrupt routines 2*-05(-1836 10:?2:8; UVIROM.BUGSRCIVAMBUVAXIP.MAR; &7 (14

~J

oo

x2
fatal _error

functional description:

N0 —O

This routine is entered when a fatal error is to be displo{od.

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

LA TEATE PR PATETEATATE TR PR PR A PR PR PR DA DA T J

NNNNONONONONON O O OO O VWY WWAUWALALA
OOV ~NO NS LINL = OO 0D ~NO W

7 1
e )
756 1
756 1
756 1
756 1
e
7 1
7 1
7 1
756 1
756 1
; g } outputs:
756 1 The boot is abandoned, the registers are restored to
; g } reflect the initial contents and the system is halted.
736 1
;Sg } 1 fatal_error:
58 FAOE CF DO 726 1 § movl boos?l_rpbbost.rli :r11 <= addr of rpb
FAOD CF D& 0758 1874 clrl machine_check_continue ;disable error continue
51  F973 CF 9 0Q75F 1875 movab nzssago_b.sc.r! ;address nossagc desc
S0 03 CA 0764 187 bicl #3,r ;remove severity bits
50 81 B1 0767 1877 108: cmow  (ri)+,r0 i conpare code
06 13 O076A 1878 beql 15% :br if found
81 8BS 076C 1879 tstw (r1)+ ;advance and test for zero offset?
Fy 32 7? 1880 bneq 108 ;continue in not found
2C 11 07 1881 brb 208 ;i1f List end then no message
50 61 32 0772 1 ; 15%: cvtul  (r1),r0 ;fetch displacement from cell
20 AB 90 877 1 pushl rpr(_bootr1tr11) ;Pass options switch settings
7E C 0778 1884 clrq -(sg) ;no read data
6140 9F 077A 1885 pushab (r1)(r0] ;address of message text
0770 13 9
0770 1 3
g;;g } g : output the header part followed by the input code's message
770 1890 °
20 AB D 0770 1891 pushl  rpb$L_bootr1(ri11) ;Pass options switch settings
7E c 07 1 9; clrq -(sp) ;setup header
F93E SF 9F 07 1 3 pushab nossag;_head'r :
0000" CF 4« FB 07 1894 calls #4,booSreadprompt .output header
0000°'CF__ 0& FB 07 1895 calls lk.gootroadgron?t ;output nessage
20 AB D 07 189 pushlL rpb$L_bootri(ril) ;Pass options switch settings
7E ¢ 0793 189 clrq -(sp) ;output device name
FOD7 CF  9F 0795 189 pushab boot_device_name
0000 CF 4 FB ;82 } 9o calls #4_,booSreadprompt 3
79t 1
79t 1 ; reload the input registers
%
5 68 0 079 1905 20s: movl rpbs$L_base(ril),s ;load sp
SE OSOO CE 85 7A1 1906 movab ‘xsaotsp).sp . 3
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scb interrupt routines

D A6 1907 movq
D TS } movq
8 L) mov
9 B2 1 mov
D 0786 1M movq
7BA 19N
7BA 1913 ;
7BA 1914 ;
7BA 1915 ;
78A 1 19
?A 7BA 1917 25%: .tgr
1 07¢C1 1918 br

AEE

bootrl(r

bootr%(r11
tré(rld

rpb
r b
r b
r b
ro b

PPPF-'-

haltpc(rll

} 3.?%

haltcode(r1 1)189 $lesd holt code

1982 16:38:8%

UVIROM.BUG
sload rid,r
sload r .r
sload r

).r srestore PC,PSL

: halt system, continue will restart the boot

sggnsolo_halt.lprs_txdb ;halt processor

AX/VMS Macro Y04-00 P A
BoGshcIvReUVAX 1P AR o3¢ (1%)

bt el L

"x' "
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VOATO-SG 4 scb interrupt routines 2?-05(-1356 10:?2:8’ !Uv1lOﬂ.lUGSIC!VHlUVAx1P.nAl::’. (12)
C 1 144
TE } ; ; validate_csr - test for present (SR
;E } 7 : functional description:
7C3 1925 E This routin’ tests for a device CSR and returns to the caller's caller
7C3 1 ? : 1f the (SR is not present. The CSR address is calculated from the base
;E }9 : CSR address and the controller number.
;E }3 g : inputs:
7¢ lg : r7 = boot device descriptor address
;g }9 : r11 = rpb address
;E }3 ; : outputs:
7C3 19 ? ; return to caller implies that tha device is presen
;E }3 : return to caller's caller with r0 = ss$_devassigne¢
;g }3‘§ ; The RPBSL_PHYCSR value is filled in.
7¢3 1941 ; r0,r1 are destroyed
763 1968 ° "
;E }gzg validate_csr:
A A7 7 194 L bd_a_csr(r?),r : assume fixed CSR address
SO F9AS g; 21 8F gg 7% 1969 :3;b3 l“ill?.boot-dcvico,nono*é. 8 : get boot controller number
Og 1 7¢ 1963 beql 0s ; br 1t controller zero
g 10 0700 194 bsbb lo,t csr ; else, find floating CSR address
12 50 59 702 1950 blbc  r0,708 : br if error
F991 CF  DF'AF E 0705 1931 208 movab b‘&Ot.nochinc_check_cont1nuo : change machine check addr
50 0& 0708 195; clrl r0 ; set present flag
61 B85 070D 19 tstw (r1) ; test if CSR is present
F989 CF D& O7DF 1956 60$: clrl machine_check_continue ; zag machine check address
SO D 7E3 1955 tstl r ;s CSR present?
1 TE; 1959 beql 80% ; br in yes, continue
50 084A g? 3 7E7 1957 708 movzwl #ss$_devassign'2,r0 . set error but semi-success
1 BED§ TEC 1958 popl ri : pop return to caller
756 190 e
;;g }32% : success, save (SR address (r1).
56 AB 51 DO O7F0 1963 80$:  movl  ri,rpbSlL_csrphy(r11)  ; save CSR address
89 O%e 1382 rsb d

core < |

L L e L L e

b abatbanadadad oL L X L 1 2 T T T T X T T Y T°1 T T°T° T 2 2°T T 1 J
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v04.0-66 calculate floating CSR address 2?-05(-183& 10:*%:8; !UVIROH.BUGSIC VHBUVA11P.HAI:29' (16)
7; } §? v .sbttl calculate floating (SR address
7; } 5 : float_csr
;F } 21 E functional description:
7F5 1 7§ : This routine will take the rank of a ?ivon device and
;; }8;‘ : float the CSR's to find the corresonding controller.
7F 1975 E The modulo for the device is non=-zero if controllers are
7F 1979 : consecutive from the first in 1/0 space. Else, the rank is
7F 187 : non-zero and the device CSR address ''floats'’ with other
;F }9;8 : devices in the machine.
;; }3 ? : inputs:
7F5 19 i : r0 - controller number in low byte (non=-zero)
7F 1985 : rl = CSR address for first controller of device
;: }3 g : r7 = boot device descriptor address
;: }3 9 : outputs:
7F5 19 3 : r0 - true or false
;; }390 : rl = (SR address, if success
7F5 1991 : AlLL other registers are preserved
7F 1995 :
7F 1995 .
i R
[ ]
D7F 1999 float_csr:
D7FS 199 pushr  #*m<r2,r3,ré,r5> ; save registers
D7F 1338 movzbl rO,ré ; save controller number
D7FA 1 movzbl bg b_modulo(r?7),r3 : gct modulo value for device
D7F bneq «0% ; br if present, find controller
. 108: movzbl bg_b-rank(r7).r5 : t rank of device
. decl r : Minus one
. bleq 80% ;3 br if bad, return error
- cmpl r& fmax_ctrirs ; is igﬂtro[lor number reasonalbe?
. bgtru 1 ; br no, return error
: movab b*1208,.machine_check_continue ; change machine che:k addr
81 movab modulo_tbl,r2 : get device CSR modulo table
}' ' movl #phy_a_1io_space+8,r! ; get start CSR address
113 ' :
}: }I ; at this point:
1F 1; : rl - physical lddrogs of CSR for first floating device
1F 14 H r = address of device modulo table
1F 15 : r - scratch
1F 19 : ré = controller number
}; } : rS = rank (non=zero value)
l: lg 20%: tstw (rl) ; is CSR address present?
:gi g tstl rz ; is rank now zor?
- 2 beql 25% : Br if yes, continue

<]

ﬂ'ﬂﬂﬂﬂﬂxﬂ
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9A 3 movzbl (r2),r3 ; get device's modulo value
1 4 boal 100% ; error, if end of table
C S addl3 #.r3.r0 ; skip to next CSR set
o 9 addl rQ,r : -
CA bicl rs,.rl : and round down
1" 3 brd 20§ ; loop if we have not reached our device
25%: :
; rank is now zero, r1 is where the first controller for
s our device should be.
‘ e
6 S incl r3 : round up modulo value
E 9 moveb g‘got.nachino_chock_cont1nuo ; new exception handler
1 brb : get into loog to fing right controller
C s 308: addl r3.rl : skip to next controller
] tstw  (rf) ; is CSR address present?
FS 40 35§8: sobgtr r&, 30% : loop if more
11 :1 brd 60§
&3 40%: :
: modulo is non-2ero calculate where our controller must be.
E at this point:
: r1 - physical address of (SR for first fixed device
: r3 = moduio value
: ré - controller number
: r7 - boot device descriptor address
91 énpb ré, bd_b_max_cctrl(r?) : is controller # in range?
1 bleq  S0$ : br if yes, continue
C subl bd_b_max_ctrl(r?),ré : remove fixed one's from list
1 brb 1?! : now find floating device
cé 50%: mull r3.ré ; compute controller offset
0 addl ré,rl ; and adjust CSR address
Dé 608 clrl machine_check_continue ; reset machine check handler
9A movzbl #1.r0 ; return status
8? 80%: 22 r mn<r2, r3,ré,r5 ; restore registers
100%: :
: no modulc value in table, we went past end!
04 clrl r8 ; return failure
n brd 80%
1208: E no CSR address present, move to next device in modulo table

ptv 444

ecl r

ncl r

mov2bl (rS).rS
100%

253{3 l?.r!.ro

count down rank

skip to next modulo value
get device's modulo value
error, if end of table
skip to next (SR set

SP———
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3 28 g o ggig S RE ! and round down

AQ g? brb 20‘ : continue
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V04 . 0= calculate floating CSR address 2?-05 936 10:?4:87 GSR .

UVIROM.BUGSRCIVMBUVAX 1P .MAR; 47 (17)

‘4e

: unfielded_scb_int
. secondary_scb_int

functional description:

This routine is executed if an unwanted SC2 interrupt occurs during
booting. An error message is displayed and the system is halted.

=i milel=lelelelelelecleclelele =]
0D O 0D 0B 0D 0D OO 0O 0O 0O O 0O O 0D G0
SNNNNNNNNNNNNNYN
TITITITI T M PIT TmmmTTY
lolelele]
VOO OOOO0
wviss - OV~ W
LA TR TR PR PR PR PR TR TR PR TR TR T Y TN

; inputs:
: scb interrupt stack
; outputs:
7 5900 ;
: none
087F 2101 ;=--
8 ;: } i Li L
.align Llon
380 3104 e
8 8 105 unfielded_scb_int:
8 109
08 18 fatal_message scbint
08 108
083 109 secondary_scb_int:
0888 2110
0888 211! fatal_message 2ndint
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9 113 ;++
g {}g ; verify_boot_block
8 }}? : functional description:
9 113 : This routine vorif¥es 8 small memory section as a boot block descriptor.
38 }10 : It is used to verify a disk boot block or a ROM id block.
90 2121 ;
o 90 1 ; .' 0-------Q-------0-----.-0.------’
0890 21 3 BB+0: ! ! n ! any value !
8388 } g : 0---.o-;&---.---’-;;-;--s ....... +
H i Low L ' LBN -
0690 1 9 : bocvccns boocee --é ---g-.- cocccae$
0898 1 :
089 1 a : boeccose= bocccce= bococcancesdjssssess Ea
0890 2129 : BB+ (2*n)+0: ' Chk ! k ! 18(Hel)'
0890 1 0 ; 0-------.---—.--’-------0- ...... L ]
0390 131 ; i\ any value, nost likcly 0 !
0890 1 ; : docccces Y P R G —— 4
0890 2133 ; BB+ (2+*n)+8: | size in blocks of the inoge '
0890 1 ‘ .' doscace L YT Tey Wppp—— K3
0890 2135 : BB+ (2+*n)+12: . offset %o load !
0890 1 6 .' 0-------0----.--’--‘----0 ....... £
0890 2137 ; BB+(2*n)+16: \ offset 1nto image to start :
0890 1 a : bosccces tocccce= drscowcrnfeccanas +
0890 2139 ; BB+ (2*n)+20: ' sum of the provious throe LW's!
0898 140 ; D LT T T TPy . +
089 141 ;
0890 14; : inputs:
0890 2143 ;
0890 2144 ; r1 = address of the block
0890 2145 ;
089 169 ; outputs:
089 147 ;
0890 2148 ; rQ0 = trye or false
0890 2149 ; r1 = original address
0890 2150 ;
039 151 ; r2 is destroyed
089 lgg L
089 1
089 154 verify_boot_block:
089 155
50 D4 9 1 9 clrl r0 ;assume not a valid block
18 gl 81 9 1 cmpw (r1),#*x18 .VAX instruction set id?
0 12 9 1 3 bneq 108 ibr if no
52 02 A1 1 81 97 215 addbS l‘x18.2(r1) r ;get optional value
5¢ S 9? 9C 2160 mcomb r :ones's lement it
03 A1 § 9 9F 2161 cmpb r S(ri) scheck ch sum byte
12 12 Ag 16; bneq 1 ;continue if no match
52 O0C Al 08 A1 (1 A 16 oddl! 8(r 1 12(r1) ré :check other words
¢ 10 A1 (0 AB 2164 addl 16(r1 ;get augnont to load address
1% A D1 AF 2165 cmpl re, 20 rl) .nati
12 g 169 bneq 10§ f no
82 16 incl r ;success
887 2168 10%: rsb
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calculate floating CSR address

c>»

B8 2170 ; ++
§ }; : verify_ 1nage memory
8 };s : functional description:
175 : This routine checks for n contiguous pages from the established load
g };? ; address.
8 };3 E inputs:
B8 2180 : r9 = desired page count
181 ; r10 = target load address
1 § 3 r1% = address of the RP
0 183 ; ap = boot argument List
0 } g $
} 9 verify_image_memory:
SO0 0601 8F 3C 188 movzwl W#ss$ bufferovf r0 :set error code
5¢ SB 17 9C D 2189 rotl § 2= >.r 1.r2 :PFN for RPB
5¢ TF A; DE C1 2190 moval 127(r2 reé ;Last PFN guaranteed to be good
b1 1 9C (S 2191 rotl l<32-9>.r10 ri -Startina FN for read
51 S9 (0 9 195 addl r9,r1 ;Last+1 PFN needed to be good
05 11 08CC 219 brb 30§ :lero or more iterations
07 18 8BC S2 E1 OBCE 2194 108:  bbc r2,avmbsq_pfnmap+4 (ap),408 ;Branch if cannot
OgD§ 195 :read the entire secondary boot
F7 52 S1 F2 08D 196 30%: aoblss r1,r2,108 ;Check the next page
SO0 01 DO 08p7 2197 mov L M,r0 icorrect
05 OBDA 2198 40%: rsb
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DB 0 ;++
DB 1 ; write_timeout
DB §:
gg ? : functional description:
gg S : This sequence runs when a write timeout interrupt occurs.
gg 9 : inputs:
] ] 3 E PC/PSL are on the stack
gg }? 3 machine_check_continue = address to continue at or 0
DB 1 3 outputs:
DB 1§ 3 "
DB 16 ; r0 = error code
DB 15 ;==

0808 1?

0808 1

0808 18 .align Llong

08pC 19

888% g? write_timeout_int:

6E FBBC CF Dg 08DC g mov | machine_check_continue,(sp) ;reset P(
9 1 08E1 2 beql unfielded_scb int .uncxpected error if no continue addr
SO 02 D00 OBE3 4 mov | #k_bus.timeout,rd :set code
02 Olfg 5 rei ;done
08E 9
08E7 222 .end  ROM_START
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0-.---....-....-..
! Psect synopsis !
drcccccnccsscssscnd
PSECT name Allocation PSECT No. Attributes
. Ags . ¢ o) ? ( .) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
S ( 9 ol ( «) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$$8$304B007T ( 2279.) i «) NOPIC WUSR CON REL LCL NOSHR ZXE RD WRT NOVEC LONG
$$$3108007 ( 489.) «) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC BYTE
VMB_END ( g.) g «) NOPIC WUSR CON REL LCL NOSHMR EXE RD WRT NOVEC PAGE
1444 T ( % «) NOPIC WUSR (CON REL LCL NOSHR EXE RD WRT NOVEC LONG
Q----.-----------..------’
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 1 :00.21 : 1.;
Command processing 126 :00.65 :106.
's';:ﬁol tabl t , 102 10 2
able sor :02. :02.
Pass 2 37 : ;.‘1 :16.
Symbol table output 2 :00.18 :00.
Psect synopsis output :00. :00:00.
Cross-reference output 8 :00. :00:00.
Assembler run totals 105 . :01:16.6
gorting set Limit was 2100 pa?c
9203 bytes (180 pages) of virtual memory were used to buffor he intermediate code.
There were 70 pages of symbol table spaco allocatsg to hold 1 non=local gnd local symbols.
g 7 source Lines were read in Pass 1 producin object records in Pass 2.
pages of virtual memory were used to dofino & macros.

...... coocaces$

! Macro library statistics !

T

Macro Library name

SSSDUATS: (UVIROM. ou LIBUVY.MLB; 1
soun :CUVIROM, 0B JVMB . MLB:
scun svsuaismnm MLB:

YO!ALS (all librarios)
1220 GETS were required to define 17 macros.
There were no errors, warnings or information messages.

Macros defined

.............

MACRO/LIS=L1SS:VMBUVAX1P/08J=08J%: VMBUVAX1P MSRCS:VMBUVAX1P/UPDATE=(BUGS: VMBVAX1P) +|. IBS:VMB/L 1B+L1BS:LIBUVI/LIB

(@)
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