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ITLE HECK799 == VENUS MACHINE CHECK
DENT 'VO

PR N N R N N R RN R AR RN AR RN AR NN AR RIS IRNRONRERY

COPYRIGHT (c¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNI
ONLY IN ACCORDANCE WI
INCLUSION OF THE A aog;

TL

OO0V O0OO0O0O0O0O0O

OO0 O0O0O0OOOOO0OO0O0O0O0O0OO0OO0O0O0O0O0O0O0O0O0O0OOOOOO0OOOOOO0OOOOOOOOOOOOOOO

HED UNDER A LICENSE AND MAY BE USED AND COPIED
g THE TERMS OF SUCH LICENSE AND WITH THE
B

OO0 O0OOOO0O0O0OO0O0O00O

OO0 0O000O

*
* *
] *
® *
]
* *
* k
‘e OPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +*
~ (COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY  +
;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
;*  TRANSFERRED. .

]
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE

]
s % ®
% *
&
b *
. % |
% ~
] *

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGIT
CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

QUIPMENT

LAA A AR AR AR Rl Rl i i e i a2 22222 2]

‘44
FACILITY: SYSLOA790 - lLoadable CPU-dependent code

ABSTRACT:
This module contains routines to handle VAX 11/790 specific
machine check errors.

QOO0 O0O0O0OO0OO0OO0OOOOO0O0O0O0O0OOO0OOO
NS AN = OO 00 NOM NS AN =2 O O 00 N O W S AN = O 0 00 O 8 LN =2 © 0 00 O N BN LN = OO0 00 ~JONM N SN —

OO0 OOOOOOOOOOCOO0OOOOOO0OCOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

[slel=lelalelelelelelelelelalelelelelel=l=i=i=l=l=lelelelelelelslalelelelelalelalelalela]

WAV SS S5 85 85 85 8 85 85 8 85 WA G A W N AN AN N AN NI NN NN NI NONIND = b e 3 b D b b b b

: ENVIRONMENT:

; IPL = Mode = KERNEL

: AUTHOR: Wayne Cardoza CREATION DATE: 2-Oct=-1982

: MODIFIED BY:

; V04-004 WMC0020 Wayne Cardoza 13-Sep=-1984
8 ; Make sure we never run with CRD interrupts disablod.
0 ; v04-003 WwMC0019 Wayne Cardoza 12-Sep=-1984
8 : Fix position account{ng in CRD log.
0 ; v04=002 TCM0002 rudy C. Matthews 11-Sep-1984
8 : Make CONSKEEPALIVE 5 roferoncn to ERLSRELEASE absolute.

: v04=001 WMC0018 vayne Cardoza 05-Sep=1984

: Add MSTAT2 to the CRD log.

: v03-023 wMC0017 Wayne Cardoza 23-Aug-1984
0 3 Fix a bad index mode.
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v03-022
v03-021

v03-020

v03-019
v03-018

v03-017

v03-016
v03-015

v03-014

v03-013
v03-012
v03-011

v03-010

v03-009

v03-008 T

v03-007 ¥

$5Ep-108e 15i0hi3E YOVAlOR SRESRNEET0.man:s

UHC0016 ,Wayne Cardoza 14-Aug-1984
CP=10 BUF doesn't always have a cycle type.

WMC0015 Wayne Cardoza 06-Aug=-1984
And more changcs.

TCMO001 X Matthews 31-Jul=-1984
Add routine CONSKEEP LIVE, uhich is called periodicall

determine if the VENUS console software is st e f unct!onin

Al;o. change the CRD interrupt vector from “Xé4 in the SCB
WMC0014 Wayne (Cardoza 23=Jul=1984

Still more spec changes.

WMC0013 Wayne Cardoza 12=Jul=1984

Many spec changes.

wMC0012 Wayne Cardoza 15-May-1984

Space always reserved for SBIA error word.
Add PC-PSL to log message.

WMC0011 Wayne Cardoza 30-Apr-1984
Add ADPDEF.

WMC0010 Wayne Cardoza 16=Apr=1984
Ignore CP timeouts on BRVVR.

RLRSBICONF Robert L. Rappaport 22-Mar-1984

Test MMGSGL_SBICONF arraz elements for valid sxsten
virtual address (high bit set) before using. Lso
correct bug introduced by CONFREGL fix.

wMC0009 Wayne Cardoza 10-Mar-1984
Fix SBIA Logging bugs.

KPLO100 eter Lieberwirth 26-Feb=-1984

Use CONFREGL in lieu of CONFREG.

wMCc0008 Wayne Cardoza 29-Jan-1983

Clean up stack before bugcheck.

WMC0007 Wayne Cardoza 01-Dec-1983

Turn CP-IO-BUF into NXM for EXESMCHK_BUGCHK checks

MBOX doesn't always lLatch cycle type.

WMC0006 Wayne Cardoza 20-Nov 1983

Fix transposed lLines of code.

Add a .TITLE so that the object file for this module
uillngf inserted into SYSLOA.OLB as MCHECK790 instead of
as .

MK0001 Todd M. KatI 14-Nov-1983

MC0005 e Cardoza 02-Nov-1983
ix lOCSBROADCAST calls.
Get adaptor type from ABUS_TYPE.

%

)

MCH
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Resource removed from service bit.
Spec changes in MSTAT1, MSTAT2, MDECC.

v03-002 WwMC0001 Wayne Cardoza 10-Feb-1983
Add error lLogging routine for adapters.

MCHECK790 == VENUS MACHINE CHECK 16-SEP=-1984 :01: AX/VMS Macro V04~ Pa 3
V04004 18-3EP-1080 100132 YANEYES BaesmcNotx9%0. manss P29 )
115 ;
11? 3 v03-006 kDMOOS3 Kathleen D. Morse 11=Jul=1983
117 ; Replace cpu-specific IPR references with the cpu-specific
}}3 : symbols, defined by $SPR790DEF.
1 ? ; v03-005 WMC0004 Wayne Cardoza 06-Apr-1983
} : Changes to bad page handling.
1 ; ; v03-004 WMC0003 Wayne Cardoza 22-Mar-1983
} g ; Misc minor fixes.
} 9 § v03-003 WMC0002 Wayne Cardoza 22-Feb-1983
128 :
§ 1
B
0 13§ ;
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Declarations

B 13

16-SEP-

13=5¢P-

}ggz ?}i?}iif !AXIVHS Macro V age

04-00 P
SYSLOA. SRCIMCHECK790.MAR ; 5

0

OO0
(=lelelelelelslslels

} 5
i
}i
8 140
141
0 14§
0 14
00 144
8 i
g i
0000 148
0000 149
0000 150
0000 151
8000 15;
000 15
0000 154
0000 155
0000 156
0000 157
0000 158
0000 159
0000 160
0000 161
0000 16§
0000 16
8000 164
000 165
00000000 166
0000 167
0000 168
000 169
0000 170
0000 171
00000000 0000 17;
0004 17
00000000 0004 174
0003 175
00000000 000 17?
0000000A 0Q00OC 17
0cC 173
L Eak |
0c 180
00000000 000C 181
018 i ;
00000000 001 1
14 184
00000000 0014 185
0000000A 1 1 9
'
i
00000000 1 190
| SR L

. .SBTTL Declarations
: INCLUDE FILES:

; INCLUDED SYSTEM SYMBOL DEFINITIONS

S$ADPDEF
$EMBOEF <MC,SE>
$IPLOEF
$PCBDEF
$PFNDEF
$PHDDEF
SPRDEF
$PR790DEF
SPSLDEF
SPTEDEF
SRPBDEF
SVAD;F
SMCF 790DEF
SMCHKDEF
SMERGDEF
$SBIADEF

$CSWPDEF
SPAMMDEF

: OWN STORAGE:

.PSECT MCHKSDATA,QUAD,WRT
EXESMCHK _ERRCNT::

IBOX_OLD1:
. LONG
1BOX_OLDZ2:
.LONG
IBOX_TOTAL:
.LONG O
IBOX_THRESHOLD = 10

FBOX_OLD1:
.LONG
FBOX_OLD2:
.LONG
FBOX_TOTAL :
.LONG 0
FBOX_THRESHOLD = 10

EBOX_OLD1:
" ONG O

L
BOX_OLD2:

; Used to locate error counters
: via SYS.MAP,

; Time of most recent IBOX error
; Second most recent
; Total errors

; Minimum time allowed for 3 IBOX errors
; (10 millisec units)

; Time of most recent FBOX error
; Second most recent
; Total errors

;: Minimum time allowed for 3 FBOX errors
: (10 millisec units)

: Time of most recent EBOX error
; Second most recent

A
(2)

MCHI
vO4-
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VSA-OOA Declarations 12-85P-19g4 ?}:ks:ik SVSLOA.SRCJHCHECKggo.HAR:5 - (3) VB“
00000000 1 19§ LONG O
00000000 }3‘ EBOX,TOTA{:C:)NG 0 ; Total errors
0000088A 2 }g; EBOX_THRESHOLD = 10 3 ?{sin?flgine al%gwgd for 3 EBOX errors
: m sec units
& 19
00000000 g 2 }3% ::g:_::_:§g§6 0 : :Zme'of n:st roc:n;B::O: :a:al error
: H of most recen ata
00000000 038 §1 ="=LONG 0 T
000000 §0 C g HBOX_FE_TEBQ%: 0 ; Total errors
80088802 0§ § 8? HBOX,FE,?HRESHOLD = 2 : ?;81n¥rlgime al%gugd for 2 MBOX errors
: m sec units
00000000 8838 §9 HBOX_FE_PE;NQDR:O ; Physical addr:ss of Last MBOX address PE
. ; error
0;4 0
§0 & Og TB_OLD1: ; Time of Last TB parity error.
00000000 0034 10 .L0 0
0038 11 TB_OLD2: ; Time of next-to-lLast TB error.
00000000 0038 1§ .LO 0
00000000 88%% }‘ TB_TO!AL:LONG 0 ; Total errors
0000000A 8828 g}g TB_THRESQOLD = 10 3 ?%lo?abl:l{}no be;uee?ttg errors
; (in m second units).
0040 17
0040 218 CSH_A_OLD1: ; Time of most recent A cache error
00000000 0040 %19 .LON 0
0044 0 CSH_A_OLDZ: ; Second most recent
00000000 0044 1 .LONG 0
0048 g CSH_B_OLD1: ; Time of most recent B cache error
00000000 0048 .EONG 0
004C & CSH_B_OLDZ: ; Second most recent
00000000 886C 5 .LONG O
00000000 0028 29 CACHE'TOTtbﬁG 0 ; Total errors
0000000A §8§2 ig CACHE_TH&ESHOLD =10 : ?{Bin?rlgine al%g:’d for 3 cache errors
: m sec un
054 0
054 1 MBOX_1D_OLD1: ; Time of most recent MBOX 1D error
00000000 0054 § LONG 0
OSE MBOX_1D_OLD2: ; Second most recent
00000000 005 & LONG 0
00000000 82( 5 HBOX_1D_TEB:%: 0 ; Total errors
0000000A 82% g HBOX_1D-iHRESHOLD =10 : ?%ain?rlgino al%gu;d for 3 MBOX 1D errors
: m sec units
06
68 40 CRD_OLD1: ; Time of most recent single bit error
00000000 6 41 . 0
64 4; CRD_OLD2: ; Second most recent
00000000 64 A .LON 0
0000000 gs 2g CRD,TOTALEO"G ; Total errors
0808066 6C 4? CRD_THRESHOLD = ?00 ; Minimum time allowed for 3 CRD errors
82% 28 ; (10 millisec units)
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== VENUS MACHINE CHMECK 12-55?
Declarations 15-SEP
0000012¢C 8C 49 CRD_REENAB_TIME = 5 « 60
C 0 CRDTIMER:
0000012¢C 9 ; .LONG  CRD_REENAB_TIME
7 EXESAB_MEMERR: :
00000080 7 g .BLKB 64
0000005A Q0B 9 KEEPALIVE_TIME = 99
‘ KEEPALIVE TIMER:
0000005A s .[ONG  KEEPALIVE_TIME
0B4 59 TODR_VALUE:
00000000 0O0B&4 60 " 0

21986 93:08:38 YOVEoR. MctRchRex %0 man:s P29 (8

; Memory error counters for adagter routines
; One for each TR on each of &

S O ——

S minute CRD disable time
Time left to reenable CRD's

BIA's

1 1/72 minute console keepalive check
Time left to check if console is alive

Check if console is updating this
register

o
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== VENUS MACHINE CHECK
Declarations

This is

table tha

instruction set.

1§3E-1980 4:08132 KSVSLOR SRESRCNEExPS0. man: s P

maps one bit for ea
the corresponding b

it §

pcode in the VAX
s set, that opcode

does only one read and may be safel

restarted

f a CP_I0 BUF error

The table does not take
; These are assumed to no

BI_INST:
.WORD

i
; Queue, decimal, and str}ng instruct

.WORD
.WORD
+WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

I IR RN EEE RN
D 0D O CD 0D O T 0D 0D 0D €D 0D O O € 00
Ottt 22 s 2 O OO —O—O
OB 2 s d d O OO
CO—=O—-O0000O—=O—=O0——
OO = b h e e s O e O e e O e d
BB L0 —O—=O0—=O—=O0—O
e o e e i € B D) b CD D e

O= = O—=O—=O0—=0O—=00—O
O = e e e e e e e e e e DD =2 O

— e e () = O =2 ODOO OO O

— D D e D D e e e D D B (DO O
et et O = O = O O0O0O0O0OO0O——
— e e e ) e e s () e D s ) b
—-——000000—=0O—=0O—=0——
P e I B e i I IS v S

(=P elelelelele Dlelelel de ot
— e e e e e i el i o o i e ) e

ccurs.

nto account reads done for address calculations.
be relevan

in deciding if 1/0 space was referenced.

JHALT
:BRAN

ns are not assumed to be safe.

NOP ,REI,RET,PROBER/W

CHES

*BRW, CONVERTS ,MOVES
:FLOATING OPS

sARITHMETIC BYTE
sCMPB,TSTB

sARITHMETIC WORD
sCMPW,TSTW ,BISPSW,BICPSW
sARITHMETIC LONG
sCMPL,TSTL

.BBS,
sAOB,C

éeg.aLas.aLec.cnpv.cnpzv

&

=
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== VENUS MAC
Declarations

D

D

D

b

08088000 D
DC

DC
DC
00000001 DC
DC

80(

00000000 D
3

OE

00000000 8E
E4
000000C8 856
E4
000000C4 OOE4
8058
00000000 OOES8
00EC

000001AC OQOEC
01AC

01AC

01AC

00000000 O1AC
0180

HINE CHECK A }Q:S P-19gz ?};2;:33 AX/VMS Macr

SEP-19

V04~ P
SYSLOA.SRC]:CHECKggo.HAﬂ:5 o

3 § LOCAL VARIABLES FOR MACHINE CHECK WANDLER

ABUS _CYCLE:

9

4
§S ASSUME MCF7908V_ABORTS EQ 1
39 MCHK_ABORT = 1

g ABORT_BITS:

? .LONG O

i SBIA_ERR_SUM:

? .LONG O

S CRD_LOG_SIZE = <2 * 4> + <16 + 3 ~ &>
9 CRD_BUFFER:
0 LONG & ¢ <16*3+4>
08 CRD_FLAGS:
09 LONG O

10 CRD_FIRST_ENTRY:

1" BLKL 16 + 3

}g CRD_BUF _END:

14 CRD_NEXT:

}2 .LONG O

NN

.LONG  13MCF790$C_ABUS + 13HCF7902C_ABUS_HRT + 19MCF

it mask for ABUS r,saisza glngL

; Make sure there is room for software
; abort bit
; Used by machine check handler to abort

; Local copy of abort bits
; Temp copy of SBIA summary register

; Buffer size
- Single bit error logging buffer

Size of buffer

; Flags = 1 => logging turned off

; Beginning of error entries
; Room for 16 entries

; Next CRD slot to be used

(4)
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== VENUS MACHINE CHECK

Declarations

82E85290

M
v

1

A

wo

O

-V

| A

[ dad

UJ O

@ NV

o
L]

w —

w Do

A =z

[ ow

S

o . e
c O
.
e =
[ 4§

L.} > ..

2 O @

m o

faceralA T

OO — UM

— NV

MMM

-10%
><10>=-

20;
<1
EM_W_CACHEOFF, half of cache turned off due to errors\-

\!gYSTS!_U_FBOXOFF. FBOX turned off due to errors\-
G
11
ST

<1H<Q1
<1H><10>
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Declarations -SEP- SYSLOA.SRCIMCHECK )

0000 ? .PSECT MCHKSCODE ,QUAD,RD,WRT
3 .SBTTL Machine check entry point
44
20 : MCHECK790 == VENUS MACHINE CHECK
4% s FUNCTIONAL DESCRIPTION:
0o 2‘ : ALL machine checks are vectored to this entry point.
§0 45 ; FORMAT OF VENUS'S MACHINE CHECK LOGOUT STACK:
8§§ 29 : On entry to this machine check handler, the stack is set up as follows:
48 : 00(SP): # bytes in machine check log on stack
000 349 : ) . .
880 g? : achine check f (see MCF790DEF)
: machine check frame (see
008 Si : .
0000 53 .
8000 56 ;
0888 gs : A th hi heck handl is i ked, i h k
: s soon as the machine check handler is invoked, it sets up the stac
0000 59 : as follows:
0000 58 : R ———————— + :(SP)
0000 59 . ' a '
0000 60 ; ' . '
0000 61 ; ' saved RO - R6, AP ‘
0000 65 3 ' . '
8000 63 ; ' ¢ '
3 i pointer to of exception,
0000 67 ; ' recovery mask '
0000 369 1 # hytes pushed oo Logeut stachi 1(AP)
H i ytes pushed on logout stack: :
oooo 70 : ‘---------------------! ----------
0000 1 3 ' '
0000 7§ 3 ' :
0000 73 . ' machine '
0000 76 ; ' check '
0000 75 ; ' frame \
000 7? 3 ' '
000 7 3 ' !
000 ;3 : S ——— +
888 0. AP will point to the beginning of the machine check Log on the stack.
080 13 longwords are immediately pushed on tog of the machine check log, and
0 5 : are referenced as negative offsets from AP, These two longwords are
0 3 input arguments to E EQHEHK-BUGCHK. a routine that is called to check
4 ; for a user-declared machine check recovery block. This routine is
$ 3 called immediately before bugchecking, and expects the mask and the
8 9 : Yointor to the exception PC/PSL to be right on top of the machine check
800 g 3 og on the stack.
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== VENUS MACHINE CHECK
Machine check entry point

1§-3Ep-1980 308132 LOVSLOR SRESRNEEK W00 mn:s PO Uy

90 .ALIGN LONG
91 EXESMCHK:: : Machine check handler.
03 0D 9§ PUSHL  #MCHKSM _MCK ! MCHKSM_LOG ; Mask signals machine check.
90 AE DF s PUSHAL MCF790$C _PC+4(SP) ; Push pointer to exception PC/PSL.
107F BF B? 94 PUSHR  #*M<RO,RY,R2,R3,R4,R5,R6,AP> ; Working rcgistcrs.
SC SE 28 g 35 ADDL3  #<10+4>,SP,AP ; AP points to mchk log frame.
800 : Do misc initialization
o§3 3 °
(B 000D 400 BICLS  #*C<MCF7908M_ABORTS ! = ; Get all the hardware abort bits
) 00 401 MCF 7908M-AUTO_SHUT> =
00DC"'CF 0C AC FFFDFFE1 BF S [A i MCF79 SL_EBCS(AP) H‘ABOﬁT_BITS
04 AC 94 0819 28 ; CLRB MCF79 $8_HCHK_CODG(AP) : Just in case
001B 405 ; Look for one of the four basic error types
0018 609 : BUGCHECK if we find two
0018 407 ;
88}3 283 ; MBOX fatal errors
04 OC AC OF E1 001B 410 ° BBC #MCF790SV_MBOX_FE, MCF790$L_EBCS(AP), 10$
046 AC 04 90 88 2 411 MOVB  #MCF790$C_MBOX_FE, MCF790$8-MCHK_CODE (AP)
88 2 2}2 : FBOX errors
09 06 AC  1C E1 0024 415 f0s:  BBC #MCF7908V_FBOX, MCF790SL_EHSR(AP), 20$
04 AC 95 0029 416 TSTB  MCF790$B_MCHK_CODE(AP) : Make sure this is the first match
34 15 002C 417 BNEQ BAD _MCHK
04 AC 01 9 88 s 2;3 _ MOVB IHCF790$C_FBOX. MCF790$B_MCHK_CODE (AP)
88%; 2 ? : EBOX errors
0OC AC 00001E00 8 D3 0032 & g 20$:  BITL  #MCF790SM EDP_PE ! MCF790SM USTK PE !-
003A 4 MCF790$M_ECS PE ! MCF790SM_EMCR_PE, -
803A 424 HCF79OSL_EBCS(AP)
09 13 003A 425 BEQL 308
064 AC 95 003C 426 1STB MCF790$B_MCHK_CODE(AP) ; Make sure this is the first match
51 12 003F 427 BNEQ BAD MCHK
04 AC 2 90 882; 2 g MOVB #MCF7908C_EBOX, MCF790$8_MCHK_CODE (AP)
0822 2 ? : 1BOX errors
09 0C AC 0D s1 8045 4 i 303: BBC #MCF7908V_IBOX ERR, MCF7908L _EBCS(AP), 40%
04 A§ 5 84A 4 TSTB MCF790$B_MCHK_CODE(AP) ; MaKe sure this is the first match
1 18 4D 434 BNEQ BAD MCHK
04 AC 03 9 8gf 2 b) MOVB IHCF790$C_IBOX. MCF790$B_MCHK_CODE (AP)
8;? 2 9 : Call appropriate service routine
05 4 3 L0s: CASE MCF79088B MCHK_CODE(AP),=- ; Use machine check code
5 440 <CHECK_MBOX_10,~ : Nothing so far
g 641 F_ERR,- : FBOX error
£4§ E_ERR,~- : EBOX error
5 b4 I1_ERR,~ : 1BOX error
S 444 MTERR>,= : MBOX fatal error
885 445 TYPE=B
6 446 ; fall thru to bad code




382583Z90 == VENUS MACHINE CHECK A }g SEP-1 g ?; 0; iz AX/VMS Mac

P 1
Machine check entry point EP-19 SYSLOA.SRC C ECK980 MAR:S e (;)

§ Always bugcheck = may be bug in this handler

BAD_MCHK :
0503 30 BSBW  LOG_MCHECK ; log it
§29 BUG_CHECK axoncxcoo FATAL
oogo 30 0069 M_ERR: BSBW  MBOX FE_SERV ; MBOX_FE service routine
P N 83& BRB CHECR_MBOX_10
0238 30 095 f_ERR: BSBW  FBOX_SERV ; FBOX service routine
08 1 87§ BRB CHECR_MBOX_1D
0271 30 007 E_ERR: BSBW  EBOX_SERV ; EBOX service routine
03 1 og;g BRB CHECR naox 10
008F 30 8078 i _ERR: BSBW IBOX_SERV : IBOX service routine
88;3 ; BRB CHECR_mBOX_1D
88;3 : fall thru to next stage of checking
0078 Z MBOX 1D interrupt indicated by MBOX_INTR without MBOX_FE
88;3 ; TB problems are hard to spot = just check for the bits
0078 ¢

HECK_MBOX _1D:
8BS

o o N N R T T T T T T T T N N N N N T Y W N N N N N N N NN N

O O O OO OO 00000000 09 0000 0000 C0 N NN NNNNNNNOCONON OO OO OO O YN WWWWIUVIWAWVIWNLSS S 8
OSSN = OO 00 NON N 8N N = O O 00 NOMA SN LN = O 0O 00 N O VN SN AN = O 000 NOM N S LN — OO 00~

17 0C AC OF E 0078 #MCF7908V HBOX FE HCF790$ EBCS(AP) HCHK EXIT
38 AC 00000F00 8F Dg 0080 BITL #MCF7908M”TB_TAG PE | MCF790SM TB A PE
0088 MCF790$M"TB"B PE ! ncr79osn TB_VAL_PE,
OOBg MCF790S$L HSTXTT(AP)
05 12 008 BNEQ 10% TB problem
08 0OC AC OF E1 008A BBC #MCF 7908V _MBOX_INT, M éosL EBCS(AP), MCHK EXIT
00 04 AC 07 52 808F 108: BBSS #MCF 7908V MBOX 1D H 79088 HCHK CODE(AP) 208
039A 0 83# 20$: BSBW MBOX_1D SE
§83; : fall thru to common exit processing
897 MCHK_EXIT:
04 AC 95 97 TSTB MCF7908B_MCHK_CODE (AP)
6 13 009 BEQL BAD_MCHK ; We couldn't figure it out
0599 30 83§ BSBW LOG HCHECK ; Log it
83: ; If any abort bits are set, we cannot resume the instruction
00DC'CF DS 89F TSTL H‘ABORT BITS
12 12 A? BNEQ REFLECT _MCHK
107F 8F BA AS POPR #*M<RO, Ri R2.R3,R4&,RS5,R6,AP>
SE 8 (0 A9 ADDL l<2'4> : Get rid of recovor‘ block check data
SE E CO O0O0AC ADDL § : G2t rid of the machine chack frame
0000004A B8F 00 DA OOAF MTPR co.cpﬁ 90$_EHSR ; Clear the VMS entered flag
02 6 REI : At last = continue




MCHECK790
V04-G04
03 60 AC 19
0036
50 00
70 5C AC
00_ 50
107F 8F
5t 08
5 BE
6 00000000 GF
04 AE 04 AE 02 18
04 AE 04 AE 16
0000004A 8F 00

== VENUS MACHINE CHECK

Reflect machine check to user

AX/VMS Macro V04-

i it o R e

-SEP=-1984 15:4

SRC]HCHECK?SO.HAR:S :

age

g; 23 - SBTTL Reflect machine check to user
g; ? : REFLECT MACHINE CHECK TO USER
87 i : This code is on;orod if the machine check was fatal. It determines
87 ; if it was just fatal to the process which caused it (current process
B7 & ; is in USER or SUPER mode), or if it was fatal to the entire system
g; 5 ; (current process is in EXEC or KERNEL mode).
887 9 ; If current process is in USER or SUPER mode,
87 g : set up an exception on user's stack and REI to it
7 : If current process is in EXEC or KERNEL mode,
Og; }? 3 issue a fatal bugcheck.
087 S1§ s CALLING SEQUENCE:
83; g}‘ : BRB/W == NOTHING EXTRA CAN BE ON THE STACK!!
8087 515 : STACK CONTENTS:
087 51? s gO(SP): slvod RO,R1,R2,R3,R4&,R5,R6,AP
ooB? 517 ; 0(SP): 2 Longword *nguts for recovery block check
883; g}g 3 28(SP): (also AP) machine check Log == 1st longword is a byte count.
00B? 520 REFLECT_MCHK: ; Reflect exception according
00B7 521 : to current access mode.

E0 00B7 5 i BBS #PSLSV_CURMOD+1, = ; Branch if USER or SUPER.
00BC 5 MCF7908L_PSL(APS,108  :

31 883; g g BRW BUGCHECK_NOLOG ; EXEC or KERNEL; bugcheck.
Q0BF 526 108: : SUPER or USER; exception.

DB O00BF 527 MFPR #PRS _KSP,RO ; Get kernel stack pointer.

7D 00C2 528 MovaQ MCF7908L _PC(AP),=(RO) ; Push PC,PSL on kernel stack.

DA 00C6 529 MTPR RO,#PRS RSP ; Replace new kernel stack ptr.

BA 00C9 530 POPR #*“M<RO,R1,R2,R3,R4,R5,R6,AP> ; Restore registers.

C0 00CD 531 ADDL #<2+4> ,SP : Pop inguts for recovery block check.

co 888 ?35 ADDL (SP)+,5P : Pop mchk Log from stack.
00D Sgk ; Set up an excegtion stack for current process.
00D 535 ; The faulting PC,PSL pair are still on the interrupt stack. Alter
Ogg 239 : them to look as if an exception has occurred.

9E 8003 38 MOVAB G“EXESMCHECK, (SP) : Replace exception PC.

EF OQODA 9 EXTZV IPSLSV-CURﬂoﬁ. - ; lero exception PSL, except
00E1 40 #PSLSS_CURMOD, = : for current access mode.
88E1 241 4&(SP) ,&(SP)

9C E1 4; ROTL #PSLSV_PRVMOD, - ; Create a PSL of current mode
00E7 54 4&(SP) ,L(SP) ; kernel, correct previous

0E7 544 : mode, and IPL 0.
DA 0O0E7 §45 MTPR #0,#PR790$_EHSR : Clear "'VMS entered'’ flag.
02 OOEE 46 REI ; Go to exception handler.

1
(

——

3
8)
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MCHE CK790 = VENUS MACHINE CHECK 16-SEP-1984 01:01:32 VAX/VMS Macro VO4-
V04=004 1938021982 91:00:%% ¥ ¢

P 14
Bugchec - -

SYSLOA.SRCJHCHECK?go.HAR:S (9)

.SBTTL Bugcheck
‘44

1f user has declared a recovery block, transfer control to it.
Else issue a fatal bugcheck.

CALLING SEQUENCE:
BRB/W == NOTHING EXTRA CAN BE ON THE STACK!!!

STACK CONTENTS ON ENTRY:

k
EF 4
e 228
EF gO
EF 1
EF Si
OEF 33
EF 4
(.
EF 59 (SP): savcd RO,R1,R2,R3,R4,R5,R6,AP
QEF Sg (SP): 2 Llongword nguts for recovery block check
8%; 20 3 (SP): (also AP) machine check log
OEF * 561 BUGCHECK_POP:
SE 04 (O gEF 52§ BUGCHECK!DDL #4,5P ; Clean off garbage on stack
0543 30 8or§ 564 BSBW  LOG_MCHECK : Log it
00F 565 BUGCHECK_NOLOG: ; Entry point if already logged
107F 8F BA 88:3 229 POPR #*M<RO,R1,R2,R3,R4,R5,R6,AP> ; Restore registers.
00F9 568 : A fatal bugcheck is now inevitable unless a user has declared a machine
08F9 §99 ; check recovery block.
0Fe 3¢
0000004A BF 00 DA O0OF9 5?§ MTPR #0,#PR7908_EHSR ; clear '"'VMS entered" flag
00000000°'GF 16 0100 57 JSB G‘EXESHCHK_BUGCHK : If return, no recovery block.
0106 574 BUG_CHECK = ; Issue fatal bugcheck.
0106 575 MACHINECHK ,FATAL

FIRIRIIAS (L




MCHECK790
V04-004

2008'(?
0 1B
52 50 0004'CF
0A ;

FFDO

0004°'CF__ 0000°'CF
0000°* 50

== VENUS MACHINE CHECK

IBOX errors

OOUOW—=OMOO
VOO = =N o~

(=lelele

(elelelelelelealelelelele]

—_—

PN =t s 2 O OO OO O OO

D e e e e o e ) e e D e e e
DOTMOOPN=MPI>3 > > PP

77

108:

NN = OOV NO NS LN - O

LSBTTL
144
3 + An 1BOX error

s These are all
: This is cause
I1BOX_SERV:

9

9

9

M13
183
IBOX errors

has boon d’t
treated al

-1984 01
=S P-19 5:48: gf

ected.

for a bugchock if they are too frequent.

’O! TOTAL

opa 90! TODR

W*180X_OLD
S‘cxaox THR

GCHECK P
1aox 0[01

BUY
u.
RO,w* 1BOX OL

RO
RO,R2
ESHOLD

U‘lBOX -oLp2

Count the error

Current time - 10 millisec units
Time for three errors

Too quick
N q

AX/VMS Macro V04~

SYSLOA. SRCJHCHECK?gO MAR; S5

Page

15
aom

o
; Clean off return address before BUGCHECK

Save new times
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MCHECK790 == VENUS MACHINE CHECK 16=-SEP=1984 01:01:32 VAX/VMS M V04~ P 1
VO4=004 MBOX fatal errors 1323EP-108¢ S4:28:32 YANCYER Macte NO4 000 war:s P29¢ (18,
95 LSBTTL MBOX fatal errors
9 1 4e

: A MBOX fatal error (FE set) has been detected.
8 ; Error handling depends on the exact error which occurred.

MBOX_FE_SERV:
ENABL LSB

INCL W MBOX_FE_TOTAL ; Count the error
E First make sure we have a single error, otherwise give up
' BBS #MCF7908V_MUL_ERR, MCF790SL_MSTAT2(AP),35$
E Check for cache tag parity errors with the written bit set
’ B8BC #MCF7908V CSH W, = ; cache not written
MCF7908L _MSTAT2(AP),30%
BBS #MCF79087 CSH_TAG PE, = ; parity error
MCF790SL_MSTAT2(AP), $58

: Was it a write to nonexistent memory.
; A repeated error is fatal.

002C'CF D6

38 3C AC 07 EO

05 3 AC 04 E1
31 3C AC 06 EO

—h d e e e e e e e =R QO OO OO OOOO VOV

oo-ooooororOrOFOFOFOFOMOFONOFOAOMOrOOrOrOFONOM
=2 OO0 NN S N = O OO NN N 8 LN = OO 00 NON U S N =2 © O 00 N O N 8 LN = OO 00 NN N B AN = OO

20 ; R3 must remain cycle type from this point on
53 38AC 04 1A EF g $08:  EXTZV  #MCF790$V_CYCLE_TYP, =
#MCF7908S CYCLE TYP, -
g MCF7908L _MSTAT1TAP) ,R3 : get c;cle type
29 3C AC 03 E1 BBC #MCF790807 NXM, = ; not NXM
2 MCF7908L_MSTAT2(AP),408
FC AC 04 (8 2 BISL #MCHKSM _REXM, =4 (AP) : Add NXM to recovery mask -
0028'CF 5C AC D1 2 CMPL H§F79OSC_PC(AP). W*MBOX_FE_PC ; same PC for two errors
1A 13 g BEQL 358 : yes = bugcheck )
S0 1B Dg MFPR #PR790%_TODR,RO : Current time - 10 millisec units
52 50 0024°'CF C 3 SuBL3 w*mBOX FE_OLD,RO,R2 ; Time since last error
02 52 DI CNPL B2 #MBOX"FE_THRESHOLD
0C 1F BLSSU 35§ ; Too quick = bugcheck
0024°'CF SO DO MOVL RO,W*MBOX _FE_OLD ; Save time of this error
0028'CF  SC AC 3? 3 movL MCF790SL_PC(XP), WAMBOX_FE_PC : and the PC
FF7C 3N g 358: BRW BUGCHECK_POP ; Clean off return address

— et e e o el e e i e e el ol s el o el ol D i sl e e e o el el e e e e o e e o e e e e e e e e e e e e e e e e el e e ol
OO NN NN NN NNNNNNNNOCONONOMWNWNIWA SN 35 55 8 8 5 W W Wl Wl W W W W W N W N AN U N U AN NP RO N PN PO RO NONONY

= (D OO NN NIWWWNO OMO M NITMOO S M BB UVILTNI T M T T\ AT B UIMNOOOOO I MY I MY IOV

(= lelelelelelelelelelalelelelelalelelalalalealalelelelalelelelealelelelelelelelelelelelelelele]

oo-ooorororOrOrOFMOFMOMOMOMOMOOrONOrOOrOFOOOONONONOM

40 ; Was it an error on instruction access to I/0 space
41 ; We can try to recover if it never made it out to the SBI
42 ; This code will need work if SB! memory is ever supported. It will not have
2 : physical addresses in the same range as its SBI.
2 s R3 = CYCLE TYPE
03 3¢ AC 02 EO 47 408: 8BS #MCF7908V (P xg BUF, = ; Check for the error bit
4 H§F79OSL,HSTIT TAP) ,45$
0100 31 4 BRW 1308 , :
50 38AC 02 1E EF 50 45%: EXTZV  #MCF7908V_DEST_CP, - : code for port being serviced
5 #MCF7908S_DEST_CP, -
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MCHECK790 == VENUS MACHINE CHECK 16-SEP=1984 01:01:32 VAX/VMS Macro V04~ Page 17
VBA-OOA MBOX fatal errors 1 -SEP-1934 ?5:48:35 SYSLOA.SRCJHCHECK?SO.HAR;S v (1)
S1 24 AC DO %g% 62 MOVL  MCFIOOSL™ TUASAY(AR) ‘RT® it will b
; assume it w e op-port
01 86 o1 018 654 CMPE RO #MCFI90SC OP PORY s
o0 1 188 655 BEQL 468 ; op=port (most common case)
51 2C AC DO O018A 659 MOVL M F79OS$ SASAV(AP) ,R1 ; assume it will be EBOX
% %0 1% 87 & T | ST TIOR s £BOX
51 28 AC DD 0193 659 MOVL  MCF790SL_VIBASAV(AP) ,R1 : IBUF (very unlikely)
50 OOOOOOSO'GF D0 19; 660 468: MOVL G*MMGSGL —SPTBASE R0 ; SPT base ' .
OA 51 1F E& 019 661 BBSC #31,R1,47% : clear the system space bit
50 08 DB O01A 665 MiPR  #PR$_POBR,RO ; assume P0 space
03 21 1€ E1 81A 66 BBC #30,R1,47$ ; it was P
0 8A Dg 1A9 664 MFPR  #PRS P1BR,RO : get P1
S1 S1 F7 BF 78 O0Q1AC 665 47%: ASHL #-9,R1,R1 : Ba e number in right space
50 6041 DO 01B1 269 MOVL (R Ssni RO : B7e
50 S50 02 10 EF 01BS 6 EXTZV  #25-9,#2,R0,R0O ; I0A number (25-26 in PA)
01" 0000°CF40 91 0Q1BA 668 CMPB  WAABUS_TYPELROJ, a1
AE 12 01C0 669 BNEQ 35% : not SBIA
10 50 FO 01C§ 670 INSV RO, #MCF790$V_AB_ADPT,- ; relative I0A number
38 AC 02 01C5 671 #MCF7908S_AB_KDPT, - ; needed for error logging
01C8 67; MCF790SL_MSTAT1(AP)
51 0000'CF40 DO 01C8 67 MOVL w*ABUS VALRO],R1 ; base address of SBIA
90 08 A1 17 E1 01C§ 674 BBC #SBIASY BEL, - : error if error Lock not set
01D 675 SBIASL _SUMRY(R1),35$%
4 08 A1 13 EO 01D3 676 BBS #SBIASY CAE, - ; CAE - didn't make it to SBI
0108 677 SgIASL SUMRY (R1) ,70$
Op S53 91 018 678 CMPB R3, #MCF790$C_CP_WRT ; all other reads bad
> 13 8}88 2;8 BEQL 60$ : go check for OK write errors
010D 681 ; Check for read of BRRVR register in UBA. If this machine check
010D 68; : is the result of a BRRVR read, then just REI. Someone will either loose
01DD 6835 ; a character from a terminal, or a device timeout will result. This is
8}88 ggg ; better than a system crash.
38 34 A1 OC E1 01DD 686 BBC #SBIASV_CTO,SBIASL _SBIERR(R1),55% ; not a timeout
50 00000000°GF Dg 01E2 687 MOVL G‘lOCtGE_ADﬁLIST.RU ; point to ADP Llist
2F 13 01E9 688 508: BEQL 55% ; done if nothing Left on Llist
0000'8F OF A0 B1 OQ1EB 689 CMPW  ADPSW_ADPTYPE(RO) ,#ATS_UBA ; is this ADP for a UBA?
21 12 01F1 690 BNEQ 53% : no, look at rest of Llist
S¢ 03 00 81F3 691 MOVL #3,.R4 ;: look at VA's of all & BRRVR registers
52 44 AO4G 09 C1 O1F6 692 518: ADDL3  #9,ADPSL_UBASCB(RO)C[R4],R2 ; calculate address of BRRVR from
01FC 69 ; the SCB vector address saved in ADP
O1FC 694 ; **x+ NOTE #+*+ The previous instruction assumes the currontl‘Ausod coding
81FC 695 ; sequence for dispatching UBA interrupts in the module INIADP.MAR, An;
1FC 696 ; changes to that code my affect this routine. The assumptions are that the
01FC 697 ; virtual address of the UBA BRRVR register is at an offset of 10. bytes past
1FC 698 ; the interrupt vector address (9 is added to the SCB vector value because
1FC 999 ; the vector has bit 0 set to indicate handling the interrupt on the interrupt
1FC ? ; stack), that the PC of the instruction acgossing BRRVR is 3 bytes past the
}FE ; ; interrupt vector entry, and that R4 and RS have been pushed onto the stack.
24 AC 62 D1 O1FC 7 i CMPL (R2) ,MCF790SL_IVASAV(AP) ; same va as in machine check stack?
OF 13 0 704 BNEQ $ ; branch if not BRRVR reference
2. % £ 705 SUBL #<9-3>,R2 ; else back up to PC of instruction
7 9 ; in UB interrupt service that reads BRRVR
SCAC 52 D 85 [4 CMPL R% MCF7908L_PC(AP) : does it match PC in MCHECK stack?
06 12 9 708 BNEQ 504 ; 1t so, came from UB interrupt service.
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34 A1 00001000 8F
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== VENUS MACHINE CHECK
MBOX fatal errors

16-SEP-1984 01:01:32
135-SEP-1984 ? :68:;6

UH .

AX/VMS Macro V04~
SYSLOA.SRCIMCHECK

through all 4

w ADP List to end
; full log & bugc

0%0.mar:s 7% (1%,

; matching PC doesn't justify bugcheck
inish u

heck (abort first)

s ADP or RCP also didn't reach SBI

; add SBIA error

save the error
1) ; clear all

et the guilt

summary
summary

the error locks

instruction

oes instruction only do one read

no - eventually abort

read cycle?
; clear I0 read

)
; and the CPU timeout bit

abort

; clear write abort

es - bugcheck
urrent time -
Time since last

: and the PC

; Clean off retur

Add NXM to reco
log full SBIA

eventually abor
and bugcheck (a

LR TR TR

D4 8a 709 CLRL  W*MBOX_FE_PC ;
1 F 710 BRB 708 : go
Fe 0211 711 Ei‘: SOBGEQ R4,51$ ; loo
D0 0214 719 $:  MOVL  ADPSL_LINK(RO),RO : follo
11 18 N BRB sgs
1 }e ;}g 558:  BRB 1208
03 021¢C 713 60$:  BITL  #SBIASM_ADP ! SBIASM_RCP, -
¢ N sgéASL_Sunavtn1)
13 ) 713 BEQL  120%
88 02¢6 719 708:  BISB  #MCF7908M SBIA_ERR, -
B8 720 MCF 79088 MCHK CODE (AP)
D0 B 721 MOVL SBIASL_SOMRY(R1) ,W*SBIA_ERR_S
cg s = ; BISL  SBIASL™SUMRY(R1),SBIASL "SUMRY (R
(8 0236 7 BISL  #SBIASA CT0,SBIASL _SBIERR(R1)
9A 023F 724 MOVIBL @MCF7908L_PC(AP) ,R2
E0 0242 725 BBS R2,W*SBI_INST,90§
05 0248 7 9 RSB
91 0249 727 90S: CMPB  R3,#MCF7908C_CP_READ
12 024C 728 BNEQ 1008
(A 0 A; 729 BICL  #MCF790SM_10_RD,W*ABORT_BITS
11 0253 730 BRB 1108
CA 8 gi ; 1 100$: BICL  #MCF790SM_MEM_WRT, WABORT_BITS
0;2: ;gg ; now make sure errors are not repeated
D1 8 SA 735 1108: CMPL  MCF790SL_PC(AP),W*MBOX_FE_PC
13 0260 736 BEQL 1158
og 0262 737 MFPR  #PR790$ _TODR,RO
(3 0265 738 SUBL3  W*MBOX FE_OLD,RO,R2
D1 0268 739 CMPL_  R2, #MBOX_FE_THRESHOLD
1F 026 740 BLSSU  115s
D0 0272 741 MOVL  RO,W*MBOX FE_OLD
og 0275 74 MOVL  MCF790SL_PC(AP), W"MBOX_FE_PC
0 ogra 74 RSB
027C 744 ;
31 027C 745 1158: BRW BUGCHECK_POP
0§7F 746 ;
(8 027F 747 1208: BISL  #MCHKSM_NEXM,=4 (AP)
88 0283 748 BISB  #MCF7903M SBIA, -
8537 749 MCF 79088 _MCHK_CODE (AP)
05 7 750 RSB
0288 751 ;
g ;g; ; Give up if there is no cycle type
91 8 754 1308: CMPB  R3, #MCF7908C_NOP
13 gg ;gs BeaL  115s
Bg ;S? P it a cycle parameter RAM error, give up
D3 S 7?3 . BITL  #MCF790SM _CPR_PE_A ' MCF790SM_CPR_PE_B,~-
93 760 MCF 790SL_MSTAT1(XP)
12 3 ;21 BNEQ 1158
97 76§ ; Look for an error writing an MBOX register
97 764 ; ngox confused, so no recovery
97 765 : R3 = CYCLE TYPE

same PC for two errors

10 millisec units
error

Too quick = bugcheck
Save time of this error

n address
very mask

t (bit set)
ssume kernel mode)

MCH
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MCHECK790 == VENUS MACHINE CHECK -SEP=-1984 01:0 AX/VMS Macro V04~ Pa 19
v84-304 MBOX fatal errors SEP-1986 5:4 g SYSLOA. SRCJHCHECKggO MAR; ot (1)
97
02 53 91 0297 769 {s0s: cmpe 3 #MCF7908C_WRITE_REG
E0 13 9A 768 BEQL 1148 ; yes = bugcheck
9C 7?9
9C 770 ;
0 g% ;;1 ;s Is it ABUS PE of some sort
D3 029C 77§ ] BITL  #MCF790$M_AB_DAT pe | -
9 774 MCF790SM"AB"CM P
38 AC 00300000 8F 9 775 MCF 7908L nsmmps
D6 12 :g ;;9 . BNEQ 115% ; ABUS so go bugcheck
8 A6 773 : This is an unknown error type
8 :g ;70 : Either the hardware is very sick or this handler has a bug
FDB9 31 02A6 731 f60s: BRW BAD_MCHK
02A9 76;
02A9 78 .DSABL LSB
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V64-004 FBOX errors T ek $23ERT1080 (10813 YOVELOR. SRESRMOE 00 man:s P09 ($2)

e LSBTTL FBOX errors

An FBOX error has been detected

These are all trcatod alik

This is cause for }urn ng off the FBOX if they are too frequent
; A console message is printed if FBOX is turned off

Lo le - NTe AV ]

A 7
7
7
7
7
X 5
A9 79§ Faox_ SERV:
2014'(? D6 A9 79 INCL 98! TOTAL : Count the error
0 18 Dg AD 794 MFPR IPR 0! TODR,RO : Current time - 10 millisec units
2 » 0010'§F C BO 795 SUBLY w*FBOX OLD2 éo R2 : Time for three errors
OA S2 D1 028 739 CMPL 8 #FBOX_THRESHOLD ; Too quick
1F 1A 0289 7 BGTRU 10§ ;
28 00 DA BB 793 MTPR #0,#PR7908 ACCS 3 Turn FBOX off
10 88 0¢28 79 BISB #MCF7908M RSRC C_REM,- ; Indicate resource removed
04 AC 8 C 88? MCF79088 MCHK tODE(AP)
51 0180°'CF D0 eC 8 MOVL W FBOX_M MSG,R1™ ; Mesage Llength
5¢ 01B4'CF 9 02C 80; MOVAB W*FBOX™ HSG+4 R2 : Message address
55 00000000'GF 9 0 ‘§ 80 MOVAB  G*OPASOCBO,RS ; Send 1t to the console terminal
00000000 GF ag 8289 ggg ggg G*10CSBROADCAST
0010°'CF 000C'CF DO O%DA 806 108 MOVL WAFBOX OLD1, U‘FBOX _OLD2 ; Save new times
000C"'CF 50 D0 02E1 807 MOVL RO,WAFBOX OLD
05 02E6 808 RSB
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05 0C AC 89
AC
2038 CF
- » 001( CF
0A S;

0

FDEY

001C°CF__ 0018'CF
0018'CF 50

== VENUS MACHINE CHECK
EBOX errors

e ®eBeNe .
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.SBTTL EBOX errors
An EBOX error has been detected

These are all treated alike.
his is cause for a bugcheck if they are too frequent.

EBOX_SERV:
: First see if the error is a result of an MBOX problem

BBC
BBS

——

i$5Ep108 30813 VAVGLOR SRESRCHECk 0. man:s P2 3y

F 14

IHCFTgSSV EDP PE HCF79OSL EBCS(AP), 108

#MCF?7 ;: Tt was the MBOX - don't blame EBOX
HCF790‘L EBCS(KP)

H‘Egg ; Count the error

¥PR 0! TODR RO : Current time = 10 millisec units
w*EBOX OLD?2 ﬁO RZ : Time for three errors

zSi‘EBU' ruiesn0Lo ; ;oo quick

0

BUGCHECK _POP Clean off return address before BUGCHECK
W*EBOX OED1 U‘EBOX 0LD2 ; Save new times

RO,w*EBOX OL
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03 60 AC
02 60 AC 05

FD

50 50 AC
00000000 GF

A
4
0
E
F
9
7€ 000?0000' F

5 9E

1
]
1
4
F7 g
6
40

27 63 : 12

7

m
o
o
O -
o
SO
oo
o
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06

oopC*'CF 01

7€ 00000000°GF
01  9E40

ED
7€ 00000000 GF

9e40 03 8?
DE
0

D
56 00200000'6F
5 6C s:

== VENUS MACHINE CHE
Bad Data or Double B

4
§ 44

}

1
1
1
1
1
1
1
1
I
EC 18 46 1$%:
1 84S
14 1 69
78 0 3 4
D1 43
1A 4
00 50
°S 51
1 D si
DS F 5
19 0341 854
31 gas 55 ;s:
E0 0346 856 58:
E1 034A 57
034C 858
) og«r 59
88 0356 860
D4 035A 61 7%:
ES 035¢C 365
9A 0360 86
DO 0364 64 10%:
88 0368 865
036F 86
036F 86
6F 868
14 6F 69
88 0371 870 128:
05 037 71
D0 7 7; 15%:
B1 7 7
1A 7%
00 & 875
7
33 rs :
7
0
1
EC i
'
R
95 9? ?
D 9
n A s
A 0

i

If possible a new co?{
A double bit error will
while a bad data error s

; whil
i

61 é;B-HEH:
& BBC

6 14
kS 16-SEP=-1984 :0
t error 1?-55?-1934 ?;:6
.SBTTL Bad Data or Double Bit er
of the page is g

ﬁ'“" the phys
mply gets a ne

s at fault,

#PSLSV_1S

BRW BUGCHECK POP :
CMPV cps»sx IPL, #PSLSS IPL, -
net 908L_PSL(AP), RIPLS_A
BGTR  12% .
ASHL  #-=9, MCF790SL MEAR(AP) RO
CMPL ag G*MMGSGL_MAXPFN ;
BGTRU 12§ :
MOVL  GAPFNSAL PTE,=(SP)
MOVL (SP)+CRO],RS ;
BEQL $ :
ISTL  (R3)
BLSS 5% ;
BRW RDSNONRES ;
BBS #PTESV_WINDOW, (R3),128 :
BBC #MCF7908V DBL BIT,~- ;
MCF790SL_MDECC(APS,78 : If
MOVL  G*PFNSAB"TYPE,-(SP)
%fgf g;rnsn_eloPAs.acsp)otROJ
BBCC  #PTESV_MODIFY,(R3),108 :
MOVIBL #PFNSM™MODIFY .R1 :
MOVL  G*PFNSAB STATE,=-(SP) :
BISB  R1,3(SP)FLRO] ;
ASSUME PFNSM_MODIFY EQ 128
BGTR 158 :
2§§° #MCHK_ABORT ,W*ABORT _BITS
MOVL  G*PFNSAW REFCNT,-(SP)
CMPW  @(SP)+[RDO]. M :
BGTRU 12% 3
MOVL  G*PFNSAB_TYPE,=(SP) ;

MCF790SL_PSL(AP) 18

;s PFN type array a

PRl " -9

AX/VMS Macro V04~ P
SYSLon. ShEIRcheex 0. manss P20e (2,

i3

cal page to be put on the bad page Llist
W copy since it is not the array that

Interrupt stack = must give up

STDEL ; Are we at a non-pageable priority?
Abort = rccovor‘ is useless

: Get physical PFN of error

Is there PFN data base for page?

Br if no PFN data base for page

address of PTE
none = give up

Branch if page valid

else fatal error

BR if pago is PFN-mapped

Is it a double bit error

not, let page ao to free lList
ddress

; Mark pasc bad

Clear modify bit propagator

Test (& clear) modify bit in PTE

Set nodif; gropa ator

Address of PFN state arro:

Propagate modify bit to PFN database

Page not modified - he's 0K
; Force an abort

Address of PFN refcnt array
Check for /0 in progress, etc.
If so, don't try anything fancy
Address of PFN type array

In the future we may recover from hard ecc errors on global pages
as well, but for now we abort the image.

ASSUME
ASSUME

CMPV #PENSV PA?TYP #PFNSS _PAGTYP, -

3(SP)+[RO], #PFNSC_SYSTEM ; Check for system or global page
BGTRU 183 : Branch if page table or global page
BNEQ 30% ; Branch if page is process Eruvote
MOVAB  G*“MMGSAL_SYSPCB, R4 ; System pages arz kc?t track of in
gggL zggiL_PND(R&).RS ; @ working set List in the system pcb

PENSC_SYSTEM EQ 1
PFNSC PROCESS EQ 0

; Check type of page

: Find the PHD and PCB for process page
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Voe-g0e Bad'bata or Double 81t error 143ER-1980 Hi00i3T  HAVALOR SRESRNEEK B0 man:s P00 (F)

55 ?%s 8§§888§§-§; ;i i 308: SUBLS G“SWPSGL_BALBASE ,R3,RS g;;;:'ga::‘;::ssngzianco set page

de by page size

<

DIVL G‘ UP GL ~BSLOTSZ,R

F
p) 00 200'8F 84 MULL G‘SUP&G% BSLOTSZ.RS Convert process index
S 9 ROTL 9.RS to process header address
55 ogoo ogg'cr C ADDL s*ﬁupicL aAgaAss ,RS
4 AS D MOVL PHD‘% PCB(RS) ; Get PCB
g S 483= BBCC  W#PTESY VALID ias» 508 Cloar valid bit from PTE
00 DA 50$: MTPR #0,#PRS : Invalidate translation buffer
7€ 0000 og'sr og MOVL 6~#rnsAn aercur -(SP) : Address of PFN refcnt arra
E40 B DECW a(SP)+[RO] : Reduce reference zount to 6
06 1 BGEQ 60% $
00000000°'GF 1 JSB G*MMGSREFCNTNEG ;
7E 00000000°'GF D 60$: MOVL g;: :géxRUS%g -(SP) ; Address of PFN WSLX array

MOVZWL <a<$r)of n1> -
LONG orcooe-ng
IMAGE=SYSLOA790. EXE

Get working-set List index for page

VOOV OOV OOV OOVO OO0
b ed e e e e e e e 2 O O OO OO OOOO VOOV OOV OOVO

PORININ) = b e e e e e e e = D OO MMIMMMMO OO DO DOD
O NWOOVO OO NN MDD S MO O O OO B NOO 000 O —
V00 NON NS N = O O 00 NN B N = O 0 00 O WKW I

00000000 GF 18 gg JSB G*MMGSDELWSLEX : Delete it from the working set its in
7€ 00000000°'GF DO 04 MOVL G*“PFNSAB STATE -(SP PFN type array address
9E4 10 88 04 BISB #PFNSM _DELCON, a(SP)0[R0] Delete contents
00000000'GF 16 02 JSB G MMGSRELPFN : Put page on appropriate list
84 : At this point, the PTE for the bad page contains its mass storage
04 : address. This will cause a fresh copy of the page to be fetched when
82 3 : the process is resumed.
05 82 g RSB ; Log machine check and resume process
84 920 RDSNONRES: H
021F 30 04 921 BSBW LOG_MCHECK : Go log it
0000004A 8F 00 DA 04 g i MTPR IO lPR? 0$_EMHSR : Clear the VMS entered flag
SE. 04 (O 86 9 ADDL ' ; Clean off return address
107F 8F BA 04 924 POPR l‘l(RO R1,R2,R3,R4 RS .R6,AP>
00000000°'GF 16 04 925 JSB G*EXESMCHK BUGCHK ; Recovery block in effect?
04 926 BUG CHECK RDSNONRES,FATAL : Read data substitute page nonresident
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MCHECK790 == VENUS MACHINE CHECK 16=-SEP-1984 01:01: AX/VMS Macro V04~ Pa 4
V06004 MBOX 1D errors 19-3E0-1086 1:00:13% YANCnS Macto M0er00 manss P9 (f4,
2 } § 3 e LSBTTL MBOX 1D errors
431 0 : An MBOX error was rotortod when IPL droppe? below 1D
431 931 ; these are not directly related to instruction execution
431 G § s From here we will disﬂatch to one of two subcategories
431 933 . asynchronous CPU errors
431 936 ; DMA errors
431 935 ; TB errors do not Latch the cycle type, so a separate check is required
2 } 3 9 : for them
431 938 E Cycle parameter RAM errors are occasionally reported here instead of as
431 939 : MBOX FE g
431 40 ;==
0431 41 MBOX_1D_SERV:
0431 94; :
82 } 32‘ : First make sure we have a single error, otherwise give up
OA 3C AC 07 EO 82 l gzs - BBS #MCF7908V_MUL_ERR, MCF790SL_MSTAT2(AP),5$
0232 322 : Now look for that errant CPR parity error
00C00000 8F D3 0436 949 ° BITL #MCF790$M _CPR_PE_A ! MCF790$M_CPR_PE_B,-
38 AC 043C 950 MCF 790SL_MSTAT1(XP)
03 13 043 951 BEQL 108
FCAC AN 822 ggg 5$: BRW BUGCHECK_POP ; Disaster - give up
822 3;; E Finally, do the normal error processing
38 AC 00000FO0 8F D3 0443 956 108: BITL #MCF790SM_TB_TAG_PE ! -
044B 957 MCF790SM"TB-A_PE ! -
0448 958 MCF790$M_TB B PE | -
044B 959 MCF790SM"TB VAL PE, -
0448 960 MCF7908L MSTAT1(XP)
1" 12 044B 961 BNEQ mMBox_10 CPU : A TB problem
53 38 AC 04 1A EF 044 96§ EXTZV IHCF790’V_CVCLE_TYP. -
045 96 #MCF7908S CYCLETTYP, =
045; 964 MCF7908L _MSTAT1TAP) ,R3 ; ?ct cycle type
02 OOD8'CF S3 EO 045 965 BBS R3,Ww*ABUS CYCLE,L20$ : 1s it ABUS related
03 11 0459 966 BRB MBOX_1D_CPU : a CPU error
0117 31 0458 967 20%: BRW MBOX_1D_DMA : a DMA error
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VO4=004 MBOX 1D asynchroneus CPU error 1$-3ER-1980 328130 HOVALOR SRETRNEEK R0 mun:s 70 (f2)

—
o

2§E 898 = .SBTTL MBOX 1D asynchronous CPU error
45E 37 : Handle an MBOX 1D error triggorod by a CPU reference
25% 9; : {n g:?o;al. these are non-fatal. We bugcheck only if the error rate is
; too ®
AgE 874 : Hhenovgr bad data is written, we ignore the error until someone reads it.
4SE 75 ; When bad data is consumed, the assumption is that it will be used (not
845E 979 : absolutely true, but not worth the effort for the slight chance that it won't
2?% g; : be used) and we treat this Like the MBOX FE case.
45E 973 MBOX_1D_CPU:
2§E 3g? ; .ENABL LSB
82?% ggi ; First check for translation buffer problems
38 AC 00000FO0 8F D3 8225 332 ’ BITL cagg;gggg_;g_pgng | -
0466 989 MCF790SM"TB_B PE | -
0466 98 MCF790SM"TB VAL PE, =
0466 988 MCF7908L_MSTAT1(AP)
22 13 0466 989 BEQL 208 : Not a TB problem
003C'CF D6 0468 990 INCL WATB _TOTAL : Count the error
SO 1B DB 046C 9N MEPR #PR790% _TODR,RO : Current time - 10 millisec units
52 S0 0038'CF C3 046F 99§ SUBL3S w*TB 0LD2,R0,R2 : Time for three errors
0A sg D1 0475 CMPL ag #TB_THRESHOLD : Too quick
03 1A 0478 99% BGTRU 10§ : No
FC72 31 047A 995 BRW BUGCHECK _POP : Clean off return address before BUGCHECK
0038°'CF_ 0034°CF DO 047D 996 10$: MOVL WATB OLDT, W*TB_OLD2 ; Save new times
0034°'CF SO DO 0484 997 MOVL RO,W*TB_OLD1
" ER 8
048A 1000 : Next cache errors.
048A 1001 ; Cache errors are not counted if the bad data flag is set. This is assumed
82%: }88; ; to be the fault of some other hardware. Some previous error reported this.
3C AC 00000060 8F D3 823A }88; 208 : BITL '555333§='€§H'¥23'§e’ .
069§ 1006 MCF790SL_MSTAT2(AP) ° ; Is error in tag or written bit
00 12 0492 1007 BNEQ CACH; SRR : Yes - process cache error
E1 0494 1003 BBC #MCF7908V _CSH DAT BW ! = ; Is it cache error
0495 10? MCF7908v_CSH_DAT_RBW, -
4 38 AC 03 0495 18 0 ncmosk MSTAT1(AP), 708 ; No
16 E1 0499 1011 30%: BBC #MCF79087 BAD DATA,~- ;s 1f BAD DATA error - not fault of cache
03 40 AC 498 101 MCF790SL _MDECT(AP), = ; or it has already been accounted for
49E CACHE_
ige 1018 ChE i
049 1015 ; Cache has bad data. It either got it from memory or it was written into
235 } }? : cache by CPU or 10. In either case, the memory page is now useless.
FE72 3 2:; } }s ; BRW BAD_MEM - : Go try to recover
2:} } ? E Check for too many errors and turn off cache if necessary
4A1 1 ; tACHE_ERR: 3 Entr{ point used for FE and others
S0'CF D6 0Q4A1 1 INCL U‘CASHE_TOTAL : Count the error ;
28 1 D 4AS 1024 MFPR #PR790% TODR,RO : Current time - 10 millisec units
E 4AB 1025 BBS #MCF7908V_CSH_ERR, - ; It was cache B
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: data address parity error

70s: BBC #MCF 7908V _ADR_PE
MCF790SL loect(Aﬁ) 80$
CMPL  MCF790SL "MEAR(AP) ,~-
WAMBOX_FE_PHY_ADR
BEQL 5%

9

MFPR  #PR790% TODR,RO

SUBL3 u‘naox FE_OLD,RO,R

CMPL g #MBOX"FE fHRéSHOLD
BLSSU 9 4

MOVL W*MBOX FE 0

RSB

routine will spot it -
0s$: BITL #MCF7908M_BAD DAYA ! -
MCF790$M™DBL BIT
MCF 790SL_MDECT (APS
BEQL 90%

BRW BAD_MEM

CO%e e vssn,

. ABUS bad data flag
$0s: BBS #MCF790SV_AB BAD DAT
MCF790SL MSTATZ(AP),
7 MISC_MBOR_1D
; 95%:
74 ; misc MBOX errors
75 ;
76 MISC_MBOX_1D:
7 INCL WM ox 10_TOTA
7 MFPR  #PR790% TODR,R
7 SUBL3 u~naox T ?L62
0 CMPL 8 #MBOX"1D tnn£§n0Lo
1 BGTRU 100
2 BRW auccnecx _POP

AX/VMS Mac
SYSLOA.SRC

E CHECK 16=SEP=1984 01:01
onous CPU error 18 -SEP- 1934 ?;:48
MCF790SL MSTAT1(AP), 508
SUBL3 WACSH A OLD2,RO,R2
CMPL as #CKCRE_THRESHOLD
BLSSU  60$
MOVL  WACSM_A_OLD1, WACSH_A_OLD2 ;
MOVL RO, WXCSH_A_OLD1
RSB
508 : SUBL3 W*CSH B _OLD2, RO,R2

CMPL  R2,#CKCRE_THRESHOLD

60$:  BLSSU CACHE_OFF~
MOVL  WACSH™B_OLD1, WACSH_B_OLD2 ;
aggL RO, W*CSH_B_OLD1

e %o S,

LD
MOVL ncf7908L PC(XP) WAMBOX FE PC

MOVL MCF790SL_ HEAR(AP) W MBOX_FE_PHY ADR

Double bit or bad data errors from memory.
These errors are either in the context of the correct process or the BAD_MEM

; Time for three errors
: Too quick

Save new times

; Time for three errors
; Too quick

Save new times

; Something else
; same physical address

es - bugcheck

urrent time - 10 millisec units

Time since lLast error
Too quick = bugcheck

; Save time of this error

Save PC

check error bits

; Nope - something else
; Go try to recover

: Go count misc errors

; Fall through to misc

Count the error
Current time - 10 millisec units
Time for three errors
Too quick

No
Clean off return address before BUGCHECK

TRchEck90.mar:s D29 (33,

Save physical address

CR

ulslalslslslislislinlnlnls]

mmm
DODDAAVUVOOOVNNDIDIDDD
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== VENUS MACHINE CHECK
MBOX
D 1083 1008: MOvL
8 MOVL

CACHE_OFF:
MFPR
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-0 Mo
—
Vi I ©
i (oot e e AV IV IV IV P P P o F ¥ AW W P v v v v v v
S MNYNVO D OMNTMO > NYUNIIMMMMMMmCO oo —
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O—=0VVT 00

asynchronous CPU error

L 14 S § ; }332 ?}52;332 AX/VMS Macro V04=-

K99 .
SYSLOA.SRCIMCHECK790.MAR; S
U“HBOX 10 0#01 W MBOX_1D_OLD2 ; Save new times

, W RMBOR_1D_OLD1

RSB
: .DSABL LSB
§ Handle turning off the correct half of cache
#PR7908_CSWP,RO ; Get current cache state

#MCF7908V _CSH
MCF 790SL nsTArf<Aﬁ> 108

: Which half is at fault
Bgursn C1ENA ! csuﬁsn VALLRO ; Cache 0 - Leave 1 on

#CSWPSM OENA ! CSWPSM_VAL,R0 ; Cache 1 = Leave 0 on
RO, #PR7908 CSWP ; Disable it

tnér79osn Rsnc REM, -
MCF79088 MCHK tODE(AP)

; Indicate resource removed

WACACHE _MSG,RT ; Mesage length

WACACHE™ HSG*‘ R2 : Message address

G*OPASUCBO,RS : Send 1t to the console terminal
G‘IOC‘BROADCAST
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MCHECK790 CHECK 16-SEP=1984 01:01: AX/VMS Macro V04~ P
V84-004 ) 19-55?-19 b ?5:68:;2 SYSLOA.SRCJHCHECK?go.HAR:5 s (%9)

o .SBTTL MBOX 1D ABUS (DMA) errors

Handle an MBOX 1D error triggerod by an ABUS reference.

%n gg?e;al. these are non-fatal. We bugcheck only if the error rate is
00 .

Uhenevgr bad data is written, the error is ignored until someone reads it.

Errors on reading are handled by device drivers.

MBOX_1D_DMA:

: Cycle type is in R3 = This must not be destroyed
3 :5lpggrors require logging the ABUS error summary register and unlocking the
; adaptor.
10 EF EXTIV  #MCF7908V_AB_ADPT,~ ; relative I0A number
50 38 AC 02 #MCF7908S _AB_ADPT, =
MCF790SL_MSTAT1(AP), RO
01 0000'CF&40 9 CMPB W*ABUS_TYPELRO],»
6F 12 BNEQ 508 ; not SBIA
51 0000°'CF40 DO MOVL WAABUS _VALRO],R1 ; base address of SBIA
04 AC 40 8F 88 BISB #MCF790$M _SBIA_ERR, = ; add SBIA error summary
MCF79088 _MCHK_CODE (AP)
08 A1 DO MOVL SBIASL_SOMRY(R1) ,~- ; Save the error summary
00EO"'CF WASBIAZERR_SUM
08 A1 08 A1 (8 BISL SBIASL_SUMRY(R1), = ; Clear all the error locks
SBIASL_SUMRY(R1)
34 AO 00001000 8F (8 BISL #SBIASA CTO, - ;: and the CPU timeout bit
SBIASL_SBIERR(RO)

=
Vi iV AIAIAWDG. O C
B3P P P 000000000000 NN NN NN NNNNNNNSNNNNNIN
OO =2 = = b e e 3 D O £~ =M O W= D D NIV 53

eleleleleleleleleleliii=ioi=l=lalelelelalelelelalelelelelelelclalclclclc/eeceleclelelele

el o o o e i e ol e e i e el i el il e el e el e el e e D o e i e el D el el el S e S o e e el e il e e e el e el el e el o ) e e SVCD
e e e P P P
O OO WAV SS 85 85 85 85 85 85 85 85 55 N N WA AN W NN AN PO RN N NN NINOND) == b b e ed b e ed b 2 O O O O
N =2 OO00 N NS LN = OO 00 N OSSN =2 OO 00 NOM N B LN = O O 00 N O WSS LN — © 0 00 O W8S LN = O 0 O IO~

: Check for cache errors. o
: Cache errors are not counted if the bad data flag is set. This is assumed
; to be the fault of some other hardware. Some previous error reported this.
3C AC 00000060 8F D3 208 BITL #MCF7908M CSH TAG W ! -
MCF790$M_CSA_TAG_PE, -
MCF790SL_MSTAT2(APY ; Is error in tag or written bit
B 12 BNEQ 35% : Yes = process cache error
E1 05A8 BBC #MCF7908V_CSH DAT BW ! = ; Is it cache error
SAC MCF790$V_CSH_BAT_RBW, -
13 38 AC 03 SAC MCF790$L "MSTAT1(XP) 408 ; No
16 E1 058 308: BBC #MCF7908V BAD _DATA,=- ; If BAD DATA error = not fault of cache
0B 40 AC o gg e MCF7908L_MDECT(AP) 388 ; or it has already been accounted for
05 3C AC 04 E1 0586 358: BBC #MCF7908V CSH W, - ; cache not written
0588 MCF790SL_MSTAT2(AP) 388
323CAC 06 EO 05 BBS #MCF 79080 CSH_TAG_PE, - ; parity error
5C MCF790SL_MSTAT2(AP),508 : tag error with W bit set - bugcheck
FEDE 3 ?E 388: BRW CACHE _ERR
5C : Check for MDECC errors. p
SC ; Simply log them except for a bugcheck on a data address parity error. Here
5C ; data probably went to a wrong location so crash fast.
5C : In the case of double bit errors in memory, the page will eventually go to
gc : the bad page list, ‘
SE ; The device will also get an error on reads.

L
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MCHECK790 == VENUS MACHINE CHECK 16-SEP=1984 01:01:32 VAX/VMS Macro V04- Pa 9 MC
V&k-OOk MBOX 1D ABUS (DMA) errors lg-SEP-19gk ?;:4;:;4 SYSLOA.SRCJHCHECK?gﬂ.HAR:5 w (i?) Ps

13 EO 05C3 1163 40s: BBS #MCF790$V_ADR_PE,~ ; Address parity error = bugcheck

24 40 AC 3 1164 HCF 79081 DECT(AF) , 508 g i o
40 AC 00500000 8F D3 C8 1165 BITL #MCF790SM_BAD_DATA ! -
D 116? HCF7988H-DBL BIT, -
500 116 MCF 790SL-MDETC (AP)
3 13 gb 1168 BEQL  60% . Trz something else PSl
50 SO AC F7 8F 7 D2 1169 ASHL #-9, MCF790SL_MEAR(AP),RD : Get physical PFN of error e
00000000°'GF 50 D1 0508 1170 CMPL RO, G*MMGSGL_MAXPFN : 1s there PFN data base for page? .
10 1A 0S5DF 117N BGTRU  45$ ; Br if no PFN data base for page $A
14 E1 O0S5SET 117§ BBC #MCF7908v DBL BIT,~- : Is it a double bit error MC
0B 40 AC SE3 117 MCF790SL_MDECCT(APS 458 : If not, let page go to free List MC
7€ 00000000 GF Dg SE6 1174 MOVL G PFNSABTYPE,=(SP} ; PFN type array address
9e40 20 8 SED 1175 BISB #PFNSM_BADPAG,a(SP)+[R0] ; Mark page bad
05 og;l }};9 458%: RSB : Log it
FAFA 3 82;% }};3 50s: BRW BUGCHECK_POP ; Clean off return address before BUGCHECK Ph
05F 5 1130 ; Check for NXM -
05F5 1181 ; Recover¥ from q write to @emor‘ is impossible and it doesn't seem to be In
O5F5 118§ ; worthwhile to try to distiguish it from a read since something is very Co
82;2 }}g‘ ; wrong in any case. : g;
F8 3C AC 03 EO O5F5 1185 408 885 #MCF790$V_NXM, = : NXM Pa:
82;: }}gg MCF790SL_RMSTAT2(AP),508 32
OSFA 1188 : The only other error to really worry about is ABUS address PE or control PE Cr
8;:: }}38 : ALL other errors return a device error. As!
38 AC 00180000 8F D3 O5FA 1191 $08:  BITL  #MCF790$M_AB_ADR PE ' - The
0602 119; MCF790$M"AB_CM_PE, - 93¢
0602 119 MCF 790SL_MSTAT1TAP) | The
EE 12 0602 1194 BNEQ 508 15
05 0604 1195 RSB ; Not address or control PE 34
Ma«
s
-:1
0
15
The
MA|
|
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V04=004 SBI vectors & error handling 19-36P-1082 93:00:35 YaNLYms Waceo MOS-00) man:s 7*9¢ 33,

gg }137 s .SBTTL SBI vec
é 1193 : SBI alert, fault ard
68 1200 ; ALL interrupts cause
205 } 1 ; SBI fail is treated |
g§§ } 8% ; Stack on entry:
gos } 85 ; C,PSL pair
605 1 09 > ALIGN LONG
68g 1 83 EXESINTSE: :
6 1 EXESINTSC::
107F 8F BB 0608 1 1? PUSHR  #*M<RO
53 20 BE DO 608 121 MOVL  a<Bed4>(
St o4 ¢ og}‘ } }5 o REcocooLs #<9e4>,
09 30 §614 1218~ ° @8SBW  LOGSB]
107F 8F BA 0617 1215 POPR  #*M<RO,
SE 04 CO 0618 1216 ADDL  #4,SP
02 061 1217 REI
1F 1518
061F 1220 .ALIGN LONG
86 0 1221 EXESINTE0::
s B g BN
Se 26 (1 86 8 1224 ADDL3  #<9+4>,
1; E1 86 C 1225 BBC #SBIASY
SO B 1 g A
0634 1228 BUG_CHECK SBIAE

tors £ error handling
error are handled here
? full SBIA %og
ke power fail and is handled elsewhere.

ointer to SBIA base address

: SBI ALERT

;s SBI FAULT
R1,R2,R3,R4 ,R5,R6,AP>
sPy RS ; SBIA base address
SP,R1 : Point to PC,PSL

; Go log it
R1,R2,R3,R4,RS5,R6,AP>
: Get rid of the base address

; SBIA ERROR

PUSHR  #*M<RO,R1,R2,R3,R4,R5,R6.AP>
MOVL  a<8+4>(SPJ,RS : SBIA base address

SP,R1 : Point to PC,PSL

M s it an unrecoverable internal error

IME,~- T
SUMRY (R3) ,SBI_RECOV ; No
; Go log it
RROR,FATAL

e
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MCHECK790 == VENUS MACHINE CHECK 1 -SEP=1 :01:32 YAX/VMS Mac 1 MC
v04-004 Logging routines for machine checks 15-SEP-1 gg& ?; A g SYSLOA.SRC CHECK980 MAR;S e n (?9) Ta

e +SBTTL Logging routines for machine checks

; LOG_MCHECK == format inputs to LOGGER

SMANND— O

IHPLICIT INPUTS:
(AP) : points to machine check Log on stack

OUTPUTS:
Error is formatted and log?ed in system error log.
f no error loa buffer, return with error status in RO.
RO=R6 destroye

O~
U U N N U U AN NN N NN
]
]

0D OO 0O 0O GO 00 0O

1
6 1
6 1
i |
3
86 1 ?
6 1238
06 1239
06 1240
86 1241
6 1 4§
0638 124
Oggg } 2? LOG_MCHECK:
86 8 1246 ; Test if a machine check recovery block that specifies no error
82%3 } 25 ; logging is in effect.
1 FBAC 7D 0638 1249 Mova -8(AP) ,R1 : Get PC-PSL pointer and mask in R1,R2
00000000 GF 18 063C 1250 JSB G*EXESMCHK_TEST ; Logging inhibited?
36 50 E 066% 1251 BLBS RO,20% : Branch if YES = but ao clear SBIA
064 125§ ; Set up inputs to LOGGE
00000000°'GF D& 0645 125 INCL G*EXESGL _MCHKERRS ; Bump machine check error count
S1 00000074 B8F DO 064B 1254 MOVL #MCF7908C _PSL = ; Size of machine check frame
0652 1255 * EHBSB _MC_sumcop - ; Add space for Log header.
0652 1256 LR1™ ; SBIA summary
00000000*'GF 16 0652 1257 JSB G‘ER&&ALLOCEHB ; Get error log?fng buffer.
20 50 E9 0658 1258 BLBC : Br if failed to get buffer.
5% DD 0658 1259 PUSHL R2 ave buffer addr on stack.
06 A2 0 BO 065D 1260 MOVW #EMBSK _MC, EMBSW_MC ENTRY(RZ) ; Set entry type.
0060 8F 28 0661 1261 MOVC3  #MCF790SL PSL,~- . transfer info to log
04 AC 0665 126§ MCF790SL EHSR(AP) - : do not include the size word
10 A2 0667 126 EMBSB_MC ~SUMCOD (R2)
06 E1 0669 1264 BBC #MCF7908V SBIA ERR,- Should the SBIA error summary be added
05 04 AC 066B 1265 ncr79osa lcnx too;iAP) 163
63 O00EO'CF DO 066§ 1266 MOVL WSBIA_E ; Add summary at end of MOVC3 transfer
06 BA 0673 1267 15%: POPR " H<R2$ : Retreive buffer address.
00000000'GF 16 82;3 ; gg JSB G‘ERLSRELEASEHB : Give buffer to logger.
82;3 } ;? : Now see if we need to log the SBIA data
05 E1 0678 1 7; 208:  BBC cncr790:v SBIA Is the logging flag set
12 04 AC 8670 127 cr7ggse ACHK fODE(AP) 408
10 EF 680 1274 EXTZV : relative I0A number
SO0 38 AC 02 06%2 1275 HCF79 $S° AB ADPT -
86 6 1 79 MCF790SL MSTAT1(AP), RO
53 _0000°'CF40 DO 636 127 MOVL W~ABUS_VALRO],R3 ; base address of SBIA :
51 F8 AC 7D 068C 127 MOva -8(AP) ,R1 : Get PC-PSL pointer and mask in R1,R2
11 0690 127 BRB LOGSBI : Go to the SBIA logger
69 1%30
05 0692 1281 40%: RSB
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& .SBTTL Logging routines for use by adaptor error routines

MCHKSGL _LOG ~-- format inputs to LOGGER
INPUTS: |
rror type code |

R3: e
R4&: length of frame
RS: address of frame

OUTPUTS:
Error is formatted and loggcd in system error log.
If no error loa buffer, return with error status in RO.
yed.

oooooororOrOFOFMOMCOMCONMONMOMOMOMOMOFOMOPOMOM

> 3 WO 0 O O O OO OO OO OOV OO OOVOO0

R e e R e e T I I I R i e
LA TR PR TE B TETETETE PR TR PR TR 1

[elelelelelalelele el od b b o ol ol o lele 1o te 1ol it ]
00 NO N 8 (AN = OO 00 NON N 8 N = O 000 NOA WSS N

§ RO-RS destro
o = e
8 MCHKSGL _LOG::
51 S¢ 10 (1 ADDL3  #EMBSB_MC_SUMCOD,R4,R1 ; Space for Log header
00000000'?? 16 JSB G‘ERSSILLUCEHB ; Get a buffer
14 50 E9 D BLBC RO,108 ; No space - give up
S§ b0 0 PUSHL R ; Save address of buffer
04 Ag 5 B0 MOVW R3.EMBSW _MC _ENTRY(R2) : Rason code
10 A2 &5 54 28 06A6 MOVC3  R&, (RS),EMBSB_MC_SUMCOD(R2) ; Move the frame
S5¢ 8E DO 06AB MOVL (SP)+ RS ; Get back the address
00000000°'GF 16 06AE JSB G*ERLSRELEASEMB ; Give buffer to logger
., 05 06B4 1308 10%: RSB
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VO&-&O&

54

51

52

56
55

52
0000000%'
0
00
55

0
000000E 4
00000000°'G

EA 50

06 A2 0D
000000E4
74

WO WVICOWVIOO

1
F
9
1
0
F
F

8F
65
00000000 GF
00000000 GF

00000000'EF40

50

08
F2 50 04

00000000 EF 40
50 30

30 A3

~
»
S BN A™

~
g
WO OO SO

NN

s
—-— e DO
BPEEEEBBOPI> DBV

== VENUS MACHINE CHECK

SBIA logging

685 1310
683 1311
& e
68> 1314
685 1315
685 1 19
685 131
68? 1318
D0 0685 1319
s e
§1 86C¥ 1 g
00 86C6 1
6C7 1324
B4 06C7 1325
D0 06C7 13 9
16 86(5 1
E9 06D4& 1328
B0 0607 1 %9
$1 060% 1330
D 06E 1%31
D0 06E6 1 35
D0 O06ED 133
D4 86'4 1334
D1 0Q6F6 1335
13 06FE 1336
F2 0700 1337
0704 1%38
9A 0703 1339
78 0710 1340
c0 0714 1341
c0 0717 134§
D0 071A 134
D4 071D 1344
iR
Dz 07 g 1 49
1 728 1348
DO 072A 1349
F& 072D 1350
00 07 1351
00 07 1 S§
F& 07 1 g
3 frp 13
D 7‘5 1 59
D 746 135
DO 074A 1 Ss
8 1
D 755 1361
8 drie 1
D 761 1364
D 765 1365
D 769 1366

‘44

LOGSBI:

3
0$:

- N

158:

20%:

308:

408$:
508:

.y 16-SEP-1984
1g°SEP-19gk

.SBTTL SBIA logging

R1 => Address of PC, PSL
R3 -> Base adress of I0A registers

MOVL  #MCHKSM LOG,R2 ;
JSB G*Exssntnx_fssr ;
BLBC  RO,10$ ;
BRW 60§ ;
MOVL  R1,RS ;
adagters silo re
LOG SIZE = <16%*4> + <16%*4> + <
MOVC™  #LOG_SIZE,R1 ;
JSB G ERCSALLOCEMB ;
BLBC  RO,5$ :
MOVW  #EMBSK_SBIA, EMBSW_MC_ENTR
ADDL3  #L0G_SIZE,R2,Ré4 ;
MOVG  (RS),=(R4) :
MOVL  G*EXESGL_CONFREGL.R6  :
MOVL  G*MMGSGL_SBICONF,RS ;
CLRL RO :
CMPL  R3.ABUS_VALROJ ;
BEQL 20§
AOBLSS #4,R0,15%

BUG_CHECK SBIAERROR,FATA
MOVIBL ABUS INDEXCROJ,R
ASHL  #2.RO,RO

ADDL  RO.R6

ADDL
MOVL
CLRL
MOVL
BGEQ
TSTL
BEQL
MOVL
SOBGEQ

L
0

=(R4)
(R5)CRO],R1
(R6)CRO]

$

(R1), (R&)
30s
15

RO
ASL_SBISILO(R3),=(R4)";
508

ASL_TMOADDRS (R3) , - (R4}
$L-SBIERR(R3) ,=(R4) ;

LA T E TR TETETETE A TR TR TR TR PN ¥

$).,-(R&):
R4) :
{) :

OWDEODODODDODDDDOW—-=0O0VO 8
b > 2 3 2 2 0 3 0 > 5 b U

g-‘xu-on-c
OPOPO NN E~

=

o

<
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e e e

1
i
1
1
1
1
1
1
1
l
1
1
l
1

N T~ ~OVD
DDV DVDWW~ | DA~

$ N
$ 0
$ S
$ R
$ (
$ R
: G

1
$ 1
$ A
$ A
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This routine is used to log SBIA (I0OA) and SBI registers and related
information.

INPUTS:

Mask to test if logging is enabled
Enabled?
yes

o clear errors

ave address of PC, PSL

isters overhead

1*4> + EMBSB_MC_SUMCOD
Need this much for error log buffer
Request it

Can't get it - give up quietly
Y(R2) ; Entry type code
Sgdrggt of end of error Log buffer
Array of NEXUS device type codes
Array of adapter VA's
Start with the first SBIA

Is it this one?

No match

Index in arrays for this SBIA

Get longword offset
EXESGL_CONFREGL

MMGSGL _SBICONF

Index of last possible item on SBI
Assume no adaptor here

Get VA of controller/adapter

GEQ implies no valid system VA,
Test adapter type

1f eql, no adaptor here

Store adaptor CSRO on stack

Loop thru all possible 16

Set up count of times to read silo
Save information for error logger

Loog thru all 16

: SBI timeout address

$B1 error register

: SBI maintenance register

SBI silo comparator
S ult/status r:gistor
(configuration register)
(control/status register)
(error summary register)
(diaanostic control register)
T c¢cmd/address register
I 1D registcr
dress register
ID register

BI fa
OA_CF
OA_CS
OA_ES
0ATDC
MA] ¢
MA

&




1$-3Ep-1980 93128130 HOVElOR SREIRCNEEK 0. man:s P*9® 31

F 15

== VENUS MACHINE CHECK

SBIA logging
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; CHECK }g:SEP-19g: ?}:2;;;% AX/VMS Macro VO4-980.HAR:S Page (ZS

382885190 == VENUS MA
- t error handling SEP-19 SYSLOA.SRCIMCHECK 2)

.SBTTL Single Bit (CRD) error handling

3 errors in 1 second causes reporting to be gurnod off for 5 minutes

Due to a hardware bug, we must never run with CRD interrupts turned off.
Doinglso can cause us to miss double=bit errors. Instead, we will only

disable Logging of the errors.

LR PR TR TR PR PR PR TR ]

IN

RD

79

? X2

This routine logs single bit errors.
i ; 16 errors are accumulated before an error lLog entry is made
4

3

g ALIGN LONG

2

3

94

CH
(c
7A3 1
7AS 1
7A8 1
TAS 1
7AY 1
7TAS 1
7AY 1
7AY 1
N
7A3 1
7AL 1 EXESINTSG: :
70 OOEB°'CF EB8 O07A4 1 BLBS W CRD_FLAGS,20$ ; Is logging turned off
07 88 07A9 1 PUSHR  #*M<RO,R1,R2>
068°CF D6 07AB 1 INCL  W*CRD_fOTAL ; Count the error
50 IAC'CF D 7AF 1 MOVL WACRD_NEXT,RO ; Next slot in CRD log buffer
oA 1 784 1395 BNEQ 108 : Is it initialized
30 ooec'gr 9 0786 1 99 MOVAB W*CRD_FIRST ENTRY,R0 ; First slot in CRD log buffer
1AC'CF 9 D 7 139 MOVL RO,W*CRD NS!T ; Initialize it
0000004E 8F DA 07¢0 1398 108: MTPR l‘x;T #PR7908 LSPA : MDECC code to scratchpad address
80 F8 DB 07¢7 1399 MFPR  #PR7908 RSPD,TRO)+ : Save MDECC
A DA 07C 1400 MTPR l‘x;A #PR 90‘ LSPA s MEAR code to scratchpad address
F8 DB 0705 1401 MFPR  #PR7908 RSPD,TRO)+ : Save MEAR
6 DA 07D 160; MTPR I‘x;8 #PR790$ LSPA : MSTAT? cods to scratchpad address
F B8 DB 0763 140 MFPR  #PR790$_RSPD,TRO) + : Save MSTAT
1 18 Dg TEA 1404 MFPR #PR790% TODR,R1 : Current time - 10 millisecond units
52 oot'gr C 753 1405 SUBLS W*CRD OCD2,R{,R2 : Time for three errors
F S2 D1 O7F3 1406 CMPL_  R2,#CRD_THRESHOLD : Too quick
68 1F O07FA 1407 BLSSU  CRD _OFF : Yes
0064°CF  0060°CF DO 7r§ 1408 MOVL  W*CRD_OLD1,W*CRD_OLD2 ; Save new times
0060°CF S1 DO 0803 1409 MOVL  R1,w*CRD OLDI
51 21AC'CF 96 0808 1410 MOVAB  W*CRD_BUF_END,R1 : End of buffer
1 50 21 8?0 }:}1 gzghu ggékloc : #s buffer full?
s TES
01AC CF 28 08 §1g 1&15 MOVL  RO,Q*CRD_NEXT : Next buffer slot
07 SA 17 1414 POPR #*M<RO,RT,R2>
2 }z }2;5 208: REI
; Log the current buffer and clear it for reuse.
}: }2}9 h buff d cl it f
1A 1&13 CRD_LOG:
8 ag 1A 1420 PUSHR  #*M<R3,R4,RS>
5 1 D 1€ 1421 MOVL  #MCHKSM LOG,R2 : Mask to test if Logging is enabled
'‘6F 1 1F 14 § JSB G'Exssntux_fesr : Enabled?
i g 14 BLBS RO,10% : No = just go clear buffer
5 8 D 1624 MOVL #CRD_LOG_SIZE + EMBSB_MC_SUMCOD,R1 ; Error log buffer size
'‘6F 1 F 1425 JSB G*ERCSALCOCEMB ; Request it
e g 14 9 BLBC RO,10% ; Can't get it = just clear the buffer
00000004 ' EF ¥¥ B0 8 }: ggg: :gnesx_cao. EMBSW_MC_ENTRY ; Entry type code
00E& " CF gg 41 14 3 MOVCS  R1,W*CRD_BUFFER,=- ; Move log to buffer
” 32 ‘8 }: ? POPR 5’222 QC'SU"COD(RZ)
'GF ?2 A 14 i JSB G*ERLSRELEASEMB
EC'CF g 1433 108 MOVAB W CRD FIRST ENTRY,RO : First slot in CRD log buffer
1AC'CF 14634 MOVL RS.U‘SID NEXT : Start here next time
60 C A 1435 movCs #0,(RrO),%0,- : Clear the buffer




IR

. VENUS

Single Bi

00C0"'8F 2
b

B g

¢ 086s

4

4

o7

z;

67

OOE8'CF 01 DO 0867

AC 11 086C

ﬂ;

H 15
érFor handling 1823Ep108 00T VAVELOR SRESRCHOE 8. man:s ©

#CRD_BUF _END=CRD_F IRST_ENTRY, =
(RO) "

POPR #*M<R3,R4 RS>
:g?ﬂ #*M<RO,R1,R2>

Due to hardware bug, we w not turn off interrupts, only logging.

ERD_OF F :

MFPR #PR790$ _MERG,RO ; Get current error reporting state
BBSS OHERG$¥ 6NHC§D RO,108 ; Turn off CRD reporting
:108: MTPR RO,#PR79

MOVL #1,W*CRD_FLAGS ;: Indicate CRD reporiing turned off
BRB CRD LOG

Se e ™%

5HIN

CRD

14

i

14 3

1e4] .

1665 Turn off CRD error roportinf for 5 minutes
144 il
14644

1445

1649

144

1448

1449

1450

Go log it

* 3
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00000000
04 00000000 GF
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-

00E8"' CF
01
0080 CF
01

== VENUS MACHINE CHECK
CRD reenable timer routine

O —-mOMo
OHr~NOO

SHITR

0 VWO OOV N~NNNO OO OO OO

=

18SER108 A:00i3E HOVELOR Ao

TRcHetx90.mar:s "% (35,

}: 5 2 .SBTTL CRD reenable timer routine

1654 ; Routine collo? by sys}on clock routine.,

1455 : It CRD reportin disabled and the timer has expired, reporting is

}2 ? ; reenabled if al ouod by the SYSGEN parameter.

14 s ECCSREENABLE : :

145 PUSHL RO

1460 BLBC WACRD_7LAGS,208 ; Return if reporting is not disabled
1461 DECL U“CRD_TIHER

1665 BGTR 208 ; Timer not expired yet

142 MOvVL #CRO_REENAB_TIME,~- ; Reset the timer

1464 WACRD TlHER

1465 BBC #EXESY _CRDEN ; Check SYSGEN parameter

}229 G*EXESGL -FLAGS ‘208 ; Br if CRD's not wanted

}263 : Due to hardware bug, we did not turn off interrupts, only logging.

1490 : MFPR #PR790$ _MERG,RO ; Get current error reporting state
1471 : BBCC  #MERGSV 5nncﬁo R0O,108 : Turn on CRD reporting

167; ;108: MTPR RO,#PR79

147 CLRL WACRD_FLAGS ; Indicate CRD reporting turned on
1476 20%: POPR #*M<r0>

1475 DECL WAKEEPALIVE_TIMER ; Decrement console keepalive timer.
1679 BLEQ 308 : Branch if it has expired.

147 RSB ; Else we're done.

1478 308: : Fall into CONSKEEPALIVE..
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V04=004 CONSKEEPALIVE 13:365-108¢ T5:08i3% VAVelon. SReTRchRex%0. man:s P20 (3,
33 }2 ? = .SBTTL CONSKEEPALIVE
38 }2 i g CONSKEEPALIVE = DETERMINE IF VENUS CONSOLE SOFTWARE IS STILL FUNCTIONING
9 148 ; FUNCTIONAL DESCRIPTION:
9 14 ? E THIS ROUTINE IS CALLED PERIODICALLY TO DETERMINE IF THE VENUS CONSOLE
9 14 3 SOFTWARE IS STILL FUNCTIONING. IT READS THE TIME-OF=DAY PROCESSOR
9D 1488 ; REGISTER, WHICH IS MAINTAINED BY THE CONSOLE SOFTWARE. IF IT IS
38 }z 3 : NOT BEING UPDATED, THEN THE CONSOLE IS REBOOTED.
90 1491 ; INPUTS:
gg }28 H R3 = ADDRESS OF CRB
9D 1494 : IMPLICIT INPUTS:
. 88 }285 : THIS ROUTINE IS EXECUTED ONCE EVERY "KEEPALIVE_TIME' SECONDS.
9D 1699 : IMPLICIT OUTPUTS:
9D 1498 ; THE VENUS CONSOLE MAY BE RE-BOOTED.
90 1499 ;
g 380 i~
8 90 158; CONSKEEPALIVE:
DD 9 150 PUSHL RO ; Save a register,
50 18 DB 089 1504 MFPR #PR790%_TODR,RO : Read the TODR register,
00B4'CF S D1 08A2 1505 CMPL RO,W*TODR_VALUE : Has the value changed?
12 13 08A 1so$ BEaL 20§ : Branch if not.
00B&'CF S DO 08A9 150 MOVL RO,W*TODR_VALUE ; Save most recent value.
00BO'CF  0000005A 8F DO 883; }ggg 10$: MOVL 355223k{¥551%?5fn- : Ro-?et the timer so we are called
; again.
S0 BEDO 8887 1510 POPL RO > : Rgstoro the register.
05 8BA 1511 RSB
tes 181 20
§ggg }S}g : Reboot the console, and log that we did it.
00000048 8F 01 DA O 1?1; 3 MTPR #1,#PR7908_CRBT ; Reboot the console.
06 88 08C2 151 PUSHR  #*“M<R1,R2> ; Save some registers.
51 11 D0 08C& 1518 MOVL #EMBSC_HD _LENGTH+1,R1 ; Allocate a header plus one byte.
00000000°'GF 16 gCT 1519 JSB G‘ERbSlLLUCEHB : Allocate space in the errorlog buffer.
EB 50 E9 CD 1520 BLBC RO,20% ; Branch if unable to allocate.
06 A2 11 80 0800 1521 MOww #EMBSC_CRBT, - ; Set entry type = console reboot.
D4 15 5 EMBSW_AD_ENTRY(R2) :
85 A2 94 D& 15 CLRB EMBSW_HD _ENTRY+1(R2) : Set flag = reboot attempted.
00000000°'GF 16 D7 1524 JSB G*ERLSRECEASEMB : Release the errorlog data.
06 BA gDD 1525 POPR #*M<R1,R2> ; Restore the registers.
CD 11 O0BDF 1526 BRB 108 : Join common exit code.
0BE1 1527
08E1 1528 .END




MCHECK790
Symbol table

ABORT BITS
ABUS_CYCLE
ABUS _ INDEX
ABUS _TYPE
ABUS “VA
ADPSC _L INK
ADPSL _UBASCB
ADPS$W ADPTYPE
ATS_UBA

BAD “MEM
BUGS_BADMCKCOD
BUGS_MACHINE CHK
BUGS_RDSNONRE S
BUGS “SBIAERROR
BUGCRECK
BUGCHECK_NOLOG
BUGCHECK “POP
CACHE _ERR
CACHE_MSG

CACHE _OFF

CACHE _THRE SHOLD
CACHE _TOTAL
CHECK“MBOX_1D
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$V"CP_T0_BUF
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PR790$_TODR
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MCHECK790 == VENUS MACHINE CHECK 1g-SEP-19gk ?}:01:%2 AX/VMS Macro
Psect synopsis 15-SEP=-1984 :48:34

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

PSECT name Allocation PSECT No. Attributes
. ABS . 00000028 ( 8 ) 80 ( 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD
$ABSS 000003 ( g ol 1 C 1.) NOPIC WUSR CON ABS LCL NOSHR EXE RD
MCHKSDATA 0000022A ( 554.) 0; ( §.) NOPIC USR CON REL LCL NOSHR EXE RD
MCHKSCODE 000008EY ( 2273.) 03 ¢ ) NOPIC USR CON REL LCL NOSHR EXE RD
* ........................ 4
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.05 00:00:00.44
Command processing 11 00:00:00.45 00:00:04.35
Pass 1 3 00:00:11.17 00:00:4;.48
Symbol table sort 0 00:00:01.62 00:00:0 .Zg
Pass 2 280 00:00:05.99 00:00:11.2
Symbol table output g 00:00:8 A7 00:00:00.38
Psect synopsis output 1 00:00:00.01 00:00:00.01
Cross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 888 00:00:16.47 00:01:06.72

The working set Limit was 2100 pages.

93941 bytes (184 pages) of virtual memory were used to buffer the intermediate code.

There were B0 pages of symbol table space allocated to hold 1453 non-local and 96 Local symbols.
1528 source Lines were read in Pass 1, producing 23 object records in Pass 2

34 pages of virtual memory were used to define 32 macros.

L +
i Macro Llibrary statistics i
Macro Library name Macros defined
_$2555DUA2B: [SYSLOA.0BJI790DEF .MLB; 1 5
_$2558DUA28:[SYS.0BJILIB.MLB;1 17
$2558DUA2B: (SYSLIBISTARLET.MLB;?2 7
TOTALS (all Llibraries) 29

1542 GETS were required to define 29 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LIS$:MCHECK790/0BJ=0BJS :MCHECK790 MSRCS:MCHECK790/UPDATE=(ENHS :MCHECK790) +EXECMLS/LIB+LIBS:790DEF/LIB

v04-00 P
SYSLOA. SRCIMCHE CK790..MAR ; 5
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