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LTITLE HCHECKSV\ == Micro=VAX | Machine Check
.IDENT 'V04-000"

LAAA AR R R iRl d il il iRt R e 2 2]

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

THIS SOFTWARE IS FUR
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1 3} ED_UNDER A LICENSE AND MAY BE USED AND COPIED
INCLUSION OF THE ABOg;
TL

. %

R ] ]
L ]
L ]
L ] T
T} ]
3 ] SH +
' TH THE TERMS OF SUCH LICENSE AND WITH THE «
:* COPYRIGHT 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. =
R i [ ]
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE «
;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT +
;* CORPORATION. .
B ] -
. .
-§ *
- L
v -
* ]
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FACILITY: SYSLOAUV1 - loadable CPU-dependent code

ABSTRACT:
This module contains routines to handle Micro=VAX | specific
machine check errors.

o

ENVIRONMENT:
3 IPL = 31 (1D for memory errors) Mode = KERNEL
8 AUTHOR: Kathleen D. Morse, CREATION DATE: 13-Sep-1983
8 MODIFIED BY:
0 v03-003 kKDMO100 Kathleen D. Morse 1-May-1984
8 Add missing indirects to memory (SR references.
0 v03-002 KDM0096 Kathleen D. Morse 27-Mar-1984

Fix some bugs in the error lo?ging routine.
Correct documentation of machine check codes.
Change branches to REFLECTCHK to cause a bugcheck,
since the VA and PSL may not always be accurate on
a memory error.
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MCHECKUVT == Micro=VAX I Machine Check 16-SEP-1984 01:10:07 VYAX/VMS Macro V04-00 P
V04=000 DECLARAT 10NS 8Z3EP-1980 0a:10:06 Svslon.SRETRCHECKOVT.mr:1 T2%¢ &)
5 : .SBTTL DECLARATIONS
: ; INCLUDE FILES:
0 6§ :
0§ 61 % INCLUDED SYSTEM SYMBOL DEFINITIONS
80 6§ - SEMBDEF <MC,SE>
00 64 $IPLDEF
00 65 $SPCBDEF
88 6 SPFNDEF
6 $SPHDDEF
0000 68 SPRDEF
0000 9 SPRUVIDEF
0000 0 SPSLDEF
0000 71 SPTEDEF
0000 7 SRPBDEF
0000 7 SVADEF
0000 74 SMCDEF
0000 75 SMCHKDEF
0000 76
0000 £f 3
0000 78 ; OWN STORAGE:
0000 m '
0000 80
FFFFFFFC 0000 81 MCSL_RECOVMSK = =4 : These symbols define offsets from AP
FFFFFFF8 0000 8% MCSL_PCPSLPTR = -8 ; to locations on the stack; see
8888 g‘ ; functional description of MCHECKUV1.
00000000 g5 LPSECT MCHKSDATA,QUAD,WRT
0000 86 EXESMCHK_ERRCNT:: ; Used to locate error counters
8888 gg : via SYS.MAP,
0000 89 EXESAL_MEMCSRS:: ; Array of memory (SR addresses.
00000000 0000 90 LONG O : Count of memory (SRs.
00000044 8822 31 BLKL 16 : 1 longword per possible CSR.
0044 95 LAST_BADMCK: ; Time of Last bad machine check code.
00000000 0044 94 .LONG 0
00000001 0048 95 BADMCK_MIN = 1 ; Allowable time between bad machine
8828 39 ; check codes.
8863 93 LAST_BADINT: ; Time of last illegal interrupt.
00000000 A 9 .LONG 0
00000001 882% }0? BADINT_MIN = 1 ; Allowable time between bad interrupts.
04C 18§ LAST_RDS: ; Time of last RDS error.
00000000 004 10 .LONG 0
00000001 8§ }§g RDS_MIN = 1 ; Allowable time between RDS errors.
05 106 ;
05 107 ; This data is used by ECCSREENABLE, which is periodically called to scan
82 } g : the memory controller CSRs for CRD errors.
85 110 ECCSGW_REENAB: ; Time since CRD interrupts
0000 b m WORD O ; were last enabled.
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== Micro=VAX |1 Machine Check
DECLARAT IONS
11;
00000384 }}‘ REENABTIME = 60+15
115
116 ECCSGW _CRDWATCH:
0000 s‘ }}2 “".WORD O
0000003¢C 824 119 CRDWATCHTIME = 60
054 120
054 121
056 1 g
g% 1s2: 1 ;
: the memory
054 125 :
0054 126 ECCSAB_MEMERR:
00 0054 127 .BYTE 0
8055 128
00000006 0055 129 CRDLOGMAX = 6
oosg 130
0055 131 ECCSAB_CRDCNT:
00 0055 135 .BYTE 0
0056 13
00000003 0056 134 CRDINTMAX = 3
0056 135
0056 136
0056 137 MMGSL_CRDCNT:
00000000 0056 138 .LONG ©
005A 139

98¢ 8

1
1

8:27 AX/VMS Macro V04-00 Page 3
146 SYSLOA.SRCIMCHECKUVT.MAR; 1 (2)

Reenable CRD interrupts every
minutes.

; Time since Last scanned mem
s CSR for CRD errors.

; Scan for non=interrupt CRD
; errors every 60 seconds.

: The foltouing data is used by the CRD interrupt handler, EXESLOGCRD, and
R logging routine, EXESLOGMEM.

Count CRD errors logged recently.
(within REENABTIME)

Maximum number of CRD errors to log.

Count recent CRD interrupts (within
REENABTIME).

Maximum number of CRD interrupts
before interrupts are disabled.

Count total CRD interrupts.
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MCHECKUVT == Micro=VAX | Machine Check 16-SEP=1984 01:10:07 VAX/VMS Macro V04-00 =
V64=000 DECLARATIONS 1wt VR T A e T R e L
0000 .PSECT WIONONPAGED,QUAD ,RD,WRT
.SBTTL « MACHINE CHECK ENTRY POINT

+4
MCHECKUV1 == Micro=VAX ]I Machine Check
FUNCTIONAL DESCRIPTION:

ALL machine checks are vectored to this entry point. By casing
off of the machine check type code in the machine check Logout
stagk. determine the recovery action (if any) appropriate for
each error.

Format of Micro=VAX | machine check logout stack:
On entry to this machine check handler, the stack is set up as follows:

00(SP): # bytes in machine check log on stack (always 0OC hex)
04(SP): machine check type code

08(SP): 1st machine check parameter

0C(SP): 2nd machine check parameter

10(SP): exception PC

14(SP): exception PSL

The meanings of the third and fourth longwords depend on the
machine check type code.

As soon as the machine check handler is invoked, it sets up the stack

e lelelelelelelel=l=l= === =i sl md =il =l=lwlelelelelalelelel=lelelalele el e e e e~ | - |

(elelelalslelelelelel=l =l = i md il =i mimi=lmlolelolelalelel=la e e la e e e e " e "o~ I |
(Sl el lelelelelelelelelelelelelelelelelelelelelalelalalalelelalelelaleslalelelelelale lalalele e RNl

olelelelelelelelelalelelelelelelelel=i=i=l=l~leleclealelalelalelelalelalel=]

OO0 0O0O0O
OO0 O0OO0OCOO

as follows:

temmecccceccsceseseeeceenaeean + : (SP)

§ saved RO - RS, AP ;

MR A, EROR S .

T b L B e 0 R ot it
i_______::ggz::z_ggfﬁ ___________ i :MCSL_RECOVMSK (AP)
S8 hons puding wi et vastl VOV I OWY
[ S e e L et
: 1st parameter i :MCSL_P1(AP)
e
i T s
i et I s e s

[PUIPS S P I | S S Y W " Y R e e T R R S R e e . e RS S A S QS e J S Y

WOV OO OOV V000000000000 NN NN NN NN NNOOOOOONONONON O NN NN SN S
OSSN = O O 00 NN N S LN =2 O 0 00 N OM NS AN = ©O 0 00 N O W8S N =2 © 0O 00 O N 8 i) = OO 00 O VN B L) —»

TR R R R e e A A A PR PR PR T A PR PR P TR P PR R L P P R P P P P P P P PR P PR PR PR PR P A A P PR PR PR PR TR P PR R T 1

AP will point to the beginning of the machine check Log on the stack.
longwords are immediately pushed on tog of the machine check log, and
are referenced as negative offsets from AP, These two longwords are
input arguments to EXESMCHK_BUGCHK, a routine that is called to check

OO0 OO0OOO
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r a user-declared machine check recovery block.
called immediately before bugchecking, and expects the mask and the

This routine is

ot

ointer to the exception PC/PSL to be right on top of the machine check
og on the stack.

ALIGN

R_INT::
INT::
B

IGN

PUSHL
PUSHAL
PUSHR

ADDL3

CASE

OoVL

BSBW
Check to see if bad machine checks are occurring too rapidly.
WALAST _BADMCK RO
#BADMCR_MIN,R{
CHK_AND _RESUME

BUG_CHECK BADMCKCOD,FATAL

MOVAL
MOVL
BSBW

LONG

BAD_TYPE

LONG

#MCHKSM_MCK
MCSL_PC¥4(SP)

#*M<RO,R1,R2,R3,R4 ,R5,AP>

#<9+4>,SP,AP

MCSL_TYPECODE (AP), -
<MEMCTLR ERR, -

HEH.ERROR. -

NX_MEM, -
UNKLIGNED IO, -
PTE_READCAK, =
PTE"WRITECHK, -

CS_PARITY, -

MICRO _ERRORS, =
BAD VECTOR, =
STACK _ERR>, =

TYPE=B

#<MCHKSM MCK! -
MCHKSM LOG>,R2

LOG_MCRECK

; These interrupts are other-processor=

: specifi

; Machine check handler.

; Mask signals machine check.

; Push pointer to exception PC/PSL.
registers.

: AP points to mchk lLog frame.

Case on
code 1

LI T A PR TE FE TR PR TR TR TR T
OVCONO NS NN

—

SeNe e,

: Address of time stamp.

: Min allowable time between errors.
: Try to resume,.

: unresumable opcode.

: Bad machine check code.

¢ and should never b
: seen on Micro-VAX |.

: Working

machine check code.

memory controller bugchk
unrecoverable read error
nonexistent memor
unaligned ref to
able read error

page table write error
control store parity error
micromachine bugcheck

bus vector read error
error writing param onto stk

undefined
Type code
recovery block.

Log a machine check.

exception
for check for

Returns if

{/0 space
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.SBTTL MICROCODE DETECTED ERRORS

1 4e
; The fo louin? nashino checks are caused by microcode-detected
; inconsistencies in the hardware.

14

: Memory controller bugcheck:
: Machine=check code: 1

Description: An invalid state was reached in the memory controller
:nd :% was unable to successfully complete the Last
unction.

Parameters:

MCSL_P1(AP): contents of the memory controller registcr "virtual''.
This register usually contains the physical address
of the last function.

MCSL_P2(AP): address that was presented to the memory controller
at the start of the function.

MEMCTLR_ERR:

‘44
Micromachine bug check:

Machine=~check code: 8

Description: An invalid state has been reached in the micromachine,.
This is a catastrophic error.

Parameters:

MCSL_P1(AP): 0
MCSL-P2(AP): 0

MICRO_ERRORS: : Micromachine invalid state error.

Page

6
(4)
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SEP-1
5 .SBTTL MEMORY REFERENCE ERRORS

: The following machine checks are caused by memory reference errors
;: of one sort or another.

MCHECKUVT == Micro=VAX
v&a-gog MEMORY REFERE

mE
mo
o
0 —=-

C

XY
Illegal operation (Unaligned or non-longword reference to 1/0 space):

Machine=-check code: &

Description: An attempt was made to access an unaligned word or a
Llongword in [/0 space.

Parameters:

MCSL_P

1(AP): Physical address of the illegal 1/0 reference. (*+)
MCSL_P2(AP)

: Address presented to the memory controller at
the start of the function.

*+ Note:
Physical and virtual addresses returned on memory
controller errors may not be the actual address of
the error if a page grossing occurs. [f the page
offset (i.e., bits <8:0>) are:

00000001 and the data length was word, or
00000001 and the data lLength was long, or
00000010 and the data lLangth was Long, or
00000011 and the data length was long

p in which the error occurred could be
ses or the one logically preceding the

then the
the one ad
one specifi

UNAL IGNED_10: ; Unaligned reference to [/0 space, or
; non-longword ref to 1/0 space.

0
0
0
0
3
d

A AR TEATE TR TEATETEPEPEPE PR FE PR PR PR A FEA PR A FE PR PR PR PR PR PR PR PR T

Qe OO0O0O -~

0
0
0
0
9
r
e

9%
: Unrecoverable page table read error:

Machine-check code: 5

Description: An unrecoverable error occurred while attempting to
read a paag table entry. This error may have been a

; parity, E or timeout error.

: Parameters:

; MCSL_P1(AP): physical address of page table entry.

$ MCSL_P2(AP): virtual address associated with the

: page table entry (i.e., the address that

: caused the page table entry to be read).
ﬁTE_READCHK: ; Hard memory error on PTE read.
- 2
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: Unrecoverable page table write error:

-
"<
mp
0 >

00 OOV O OVOVOVPCOCCCO0O00CDCOCD NN NNNNNNNNOOCOAOCONON OO OO YIS S B B T
m=E

=
P« BN

[elelelelelelelelelelelelelelelele e e ittt "d=i "l il olelelelelelelelelelelclelelelelelelelelelelelelel= T {

MEMO E
3 Machine=check code: 6

Description: This error occurred while attempting to write the
nodif¥ b}t in a page table entry. This error reflects hardware
B

; that n an unrunnable state and should be treated as a write
: timeout error.

E Parameters:

: MCSL_P1(AP): physical address of page table entry.

: MCSL_P2(AP): virtual address associated with the

- page table entry (i.e., the address that

: caused the page table entry to be read).

ﬁTE_URITECHK: : Hard memory error on PTE write.

A

Control store parity error:
Machine-check code: 7

Description: A control store parity error has occurred. This is a
catastrophic error.

Parameters:
MCSL_P1(AP): 0
MCSL_P2(AP): 0
ES_PARITY: ; Control store parity error.
D44

Q22 bus vector read error:
Machine-check code: 9

Description: An error was encountered wyhile attempting to read an
interrupt vector address from the Q22 bus.)

Parameters:

MCSL_P1(AP): Virtual address referenced
MCSL_P2(AP): Bad CSR value

éAD_VECTOR: ; Q22 bus vector read error.

+
+

COO0O0O0O0O00000O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00OOOO0OO0DO0O0O0O0O0O0O0O0O0O000O

Write parameter error:
Machine-check code: 10
Description: An error was encountered during an exception while

attempting to write the user, supervisor, or executive
stack after having verified that the write would succeed
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(i.e., chmx and emulation).
Parameters:

MCSL_P1(AP
MCSL_P2(AP

*+ Note:
Physical and virtual addresses returned on memory
controllor errors may not bo the actual address of
the error a page Sross ng occurs. If the page
offset (i.o.. bits 0>) are:

0
0
0
0

51rtual address that was being written. (w+¢)

001 and the data length was word, or
001 and the data length was long. or
010 and the data Langth was long, or
011 and the data length was long

then the
the one a
one specifi

000
000
000
000
age
dres

1
1
in which the error occurred could be
sS

0
0
0
0
p
? es or the one logically preceding the

0
0
0
0
g
r
e

TACK_ERR: ; Error writing parameter onto stack.

MOVL #<MCHKSM MCK! -
MCHKSM LOG>,R2

BSBW LOG_MCRECK

BRW REFCECTCHK

T‘pe code for recovery block

? the machine check.
lect exception/bugcheck
base on current process mode.

y 8
(5
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«SBTTL NON=EXISYENT MEMORY
Machine Checks due to non-existent memory or non-existent /0 space addresses
may have their own specific recovery block. A recovery block may prevent
logginﬂ of an NXM machine check, and/or it may prevent bugchecking because
of an NXM machine check.
Non-existent memory:
Machine=-check code: 3

Description: A bus timeout occurred during the Last memory ?
controller read function. g

(mlolelelelelelelelelelelelalelealelecleclelelalelelelelalelelelelelelelele B i)

cro= |
XIST M
4 430
4 431 ;
4 4 § :
& &35 ;
004 434 ;
4 435 ;
4 4 9 3
4 437 ;
004 4 g :
004 439 ;
004 440 ;
8 4 441 ;
4 442 ;
004 443 ; ;
0048 444 ; Parameters: l
0 kg 445 ; |
004 446 ; MCSL_P1(AP): physical address of the non-existent memory (w+) :
0048 447 ; MCSL_P2(AP): address presented to memory controller at the start ‘
0048 448 ; of the function
0048 449 ; |
0048 450 ; *+ Note: :
0048 451 ; Physical and virtual addresses returned on memory |
0048 45; F controller errors may not be the actual address of '
0048 453 ; the error if a page arossing occurs. If the page ;
8 28 22? : offset (i.e., bits <B8:0>) are: ;
0 kg 456 ; 00000001 and the data length was word, or |
0048 457 ; 00000001 and the data Length was long, or |
0048 458 ; 00000010 and the data Langth was long, or
8 Zg 228 : 00000011 and the data Length was long g
0048 461 ; then the page in which the error occurred could be i
0048 66§ 3 the one addresses or the one logically preceding the
8 23 22‘ : one specified. é
0048 465 NX_MEM: : Reference to non-existent memory. f
52 07 DO 0048 466 #<MCHKSM LOG! - : Type code for checking for |
0048 467 MCHKSM_MCK! - : recovery block. 1
004B 468 MCHKSM _NEXM>,R2 | ,
00c6 30 882% 298 BSBW LOG_MCRECK : Log the machine check. t
FC AC 04 8 004 471 BISL #MCHKSM _NEXM, - ; Indicate NXM in recovery mask on the |
005 47% MCSL_RECOVMSK (AP) ; stack, ) ;
0074 31 88% 2;‘ BRW REFLECTCHK ; Reflect exception/bugcheck.
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+SBTTL UNCORRECTABLE MEMORY ERRORS

TR e

0
m3=B
e 1
oo
2
—~ —bo

+
+

UNCORRECTABLE MEMORY READ ERRORS

Since this memory error could not be corrected by the hardware, the
: physical nenor‘ page is unusable. Mark the page bad, and reflect
; exception/bugcheck.

;++
s Unrecoverable read error:

: Machine-check code: 2
E Description: An unrecoverable read error occurred on the Last memory

controller function. The error may have been a parity
or an ECC error depending on the type of memory present.

QOO0 O0O0ODO0O0O0O0COOOO00
QOO0 O0O0COOOOOOOO0O0O0O0O0 MM

O O O O OO 000000 0000000000000 N~~~

WIS NN = O VNS GBI —-OVO~NoOs =

Parameters:

s R A A A A A It I ATt E Rt 2kt 2 2 L

S
VOO
000

MCSL_P1(AP): physical address of the page containin? the error (w¢)
MCSL_P2(AP): address presented to the memory controller at the
start of the function

** Note:
Physical and virtual addresses returned on memory
controller errors may not be the actual address of
the error if a page arossing occurs. If the page
offset (i.e., bits <8:0>) are:

01 and the data length was word, or
01 and the data length was long, or
10 and the data langth was long, or
11 and the data length was long

o 0000

in which the error occurred could be
the one addresses or the cne logically preceding the
one specified.

then the p

.ENABL LSB
MEM_ERROR: : Uncorrectable memory read error.

; Mark page bad.

SO 08 AC F7 BF 78 ASHL #-9 ,MCSL_P1(AP) RO Get PFN of bad nenor¥ location.
00000000°GF 50 0 gg;ku R ‘G‘HHG!GL_HAxﬁFN PFN data base for this page?

OOr YU i i i i i i oA O D)
SO0 VT A UTATAIITTIVIITIAT TITTAIAA T T TATTTITIIIATIVIWVAIAIIIVIWVAIUWA . 4 |

0C No, cannot mark Page bad.
51 00000000'GF f PFN TYPE array.

MOVA G*PFNSAB_TYPE, R1
00 B14 20

Get address o
BISB #PFNSM _BADPAG, =

Mark page bad.

WOOOOOOOOOOOOC’OOOOOQOOOOOOS
wlelelelelelelelelelel=l=li=i=l=l=li=i=l=lcleslelclelelele]
LNLAIANIN NI NININININININ) = b b b e b e ed e b O O O O OO0 OO0 OO

N =0V NO NS WM = OV NOWVS AN = O VRNV S IR —O

VIR AT T ATV WA WA WA AR AT ATATTVTIWVAIITIVILVAWLA

a(R1)CRO)
; 108:
; ; Log a machine check and a memory error.
52 03 00 007 : MOVL  #<MCHKSM_MCK' - ; Type code for recovery block
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MCHKSM _LOG>,R2
LOG_MCRECK
OEHBSK HE, RS
EXESLOGME
BUGCHECK

LS8

1: 1 07 AX/VMS Macro V04-00 Page };)

SYSLOA.SRCIMCHECKUV1.MAR; 1

; check.

Log the machine check.

Error typc code for logging.
Log a hard aouorx error.
Bugcheck since VA/PSL may not
be accurate enough to tell what
mode the acess was taken in.
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00000000 GF
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SBTTL ASYNCHRONOUS WRITE ERROR INTERRUPT

+
+

An interrupt is generated to this vector whenever a Qbus write operation
does not complete successfully. There could be any number of reasons for
this. The Qbus adapter could be broken or it might have been a write to
some non-existant address.

There is no machine-check frame on the stack upon entry at this point.
The SCB offset “X60 is connected to this entrypoint.

IEATE PR TR PR PR TR PR DA TR 1)

+ALIGN LONG

< >
mm
b
—r
Z0
-
o>
o

m

SUBL #<4+3> ,SP ; Allocate space for dummy mchk frame

PUSHL  #*Xx0C : Length of machine-check frame
PUSHL  #MCHKSM_LOG!MCHKSM_MCK'!MCHKSM_NEXM :Mask for PRTCTEST
PUSHAL MCSL_PC¥4(SP) ; and PC pointer

PUSHR  #*M<RO,R1,R2,R3,R4,R5,AP> ; Save registers

ADDL3  #<9+4>,SP,AP : Point AP to dummy machine-check frame

MOVZWL #EMBSK_AW,R3 Error type

BSBW EXESLOGMEM Llog the error

MOVAL MCSL_PC(AP) ,R1 Get address of PC/PSL.

JSB GEXESMCHK_TEST Is recovery block in effect?

BLBS RO,10% Br on yes, do not log this error

INCL G‘€XESGL_HCHKERRS Bump the global machine=check counter
108: BRW BUGCHECK Bugcheck since VA/PSL nar not

be accurate enough to tell what

mode the acess was taken in.

—~—
QoW

MC)
Pst

PSt

$Al
MC)
Wit

Phi

In

gas
y!
gas

y!
Pst
Cre
As!

The
501
The

28
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8AE 7 LSBTTL « EXITS FROM MACHINE CHECK ROUTINES «+
:E ; " .SBTTL CHK_AND_RESUME
:E 7§ ; CHK_AND_RESUME
:E §1 s FUNCTIONAL DESCRIPTION:
AE 8§ : Called to check time that this error last occurred.
0AE & ; CHK_AND_RESUME has three possible exit paths:
0AE 33 (1) If errors are occurring too rapidly, BUGCHECK.
0AE 9 : Else fall through to RESUME:
AE g : (2) 1f opcode is unresumable, RSB.
AE 8 ; ) Else resume: clear stack and REI to retry the instruction.
0oy ¢ e
0AE §91 3 RO: Address of longword which contains time error last occurred.
0822 sg; : R1: Minimum time that must have elapsed since the last error.
00AE 594 ; IMPLICIT INPUTS:
00AE 595 ;
00AE 599 3 EXESGQ_SYSTIME
Q0AE 597 ;
00AE 598 ; OUTPUTS:
COAE 599 :
88:% 28? : The longword pointed to by RO is updated with the time of this error.
00AE 60§ CHK_AND_RESUME :
53 SO 00 OOAE 60 MOVL RO,R3 : Save RO
00000000°EF 16 00B1 604 JSB EXESREAD_TODR : Get current time in RO,
5¢ S0 DO 00B7 605 MOVL RO,R2 : and move it to RZ2.
50 S3 D0 O00BA 606 MOVL R3,RO : Restore RO,
53 52 60 €3 00BD 607 suBL3  (RO),R2,R3 : How long since Last error?
51 53 D1 00C1 608 CMPL R3,R1 ; Compare against minimum threshhold.
05 1A 00C4 609 BGTRU 10§ : Br if enough time has elapsed.
8E 25 80(6 610 TSTL (SP)+ : Else clear return address from stack.
0038 1 0823 g}1 "08 BRW BUGCHECK ; Errors recurring too fast; bugcheck.
60 52 DO 00cCB 61§ MOvL R2, (RO) : Save time of latest error.
05 O00CE 614 RSB ; Since no opcodes are resumable (all
00CF 615 : possible retrying is done in micro-
00CF 616 ; code) just return to caller.
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+SBTTL REFLCTCHK
REFLECT MACHINE CHECK TO USER

+4

: This code is entered if the machine check was fatal. It determines

: it was just fatal to the process which caused it (current process

; is in USER or SUPER mode), or if it was fatal to the entire system
(current process is in EXEC or KERNEL mode).

: 1t current process is in USER or SUPER mode,

: set up an exception on user's stack and REI to it
; 1f current process is in EXEC or KERNEL mode,

: issue a fatal bugcheck.

: CALLING SEQUENCE:

; BRB/W == NOTHING EXTRA CAN BE ON THE STACK!!

: STACK CONTENTS:

R

00(SP): saved RO,R1,R2,R3,R4&,R5,AP
1C(SP): 2 longword inputs for recovery block check
24(SP): (also AP) machine check lLog == 1st Longword is a byte count.
EFLECTCHK: : Reflect exception according
; to current access mode.
0314 AC 19 EO BBS #PSLSV_CURMOD+1, = ; Branch if USER or SUPER.
MCSL_PSL(AP),10$ :
002Cc 31 BRW BUGCRECK : EXEC or KERNEL; bugcheck.
108: ; SUPER or USER; exception.
50 00 DB MFPR #PRS_KSP,RO ; Get kernel stack pointer.
70 10AC 7D Mova MCSL_PC(AP) ,=-(RO) : Push PC,PSL on kernel stack.
00 50 DA MTPR RO,#PRS KSP : ReRlaco new kernel stack ptr.
103F 8F BA POPR #*M<RO,R1,R2,R3,R4,R5,AP> ; Restore registers.
= 5 O ADDL #<2+4> ,SP : ﬁop inputs for recovery block check.
% W O ADDL (SP)+,SP ; Pop mck Log from stack.

Set up an excogtion stack for current process.
The faulting PC,PSL pair are still on the interrupt stack. Alter
them to look as if an exception has occurred.

6E 00000000'GF  9E MOVAB G*EXESMCHECK, (SP) : Replace exception PC.
04 AE 04 AE 02 18 EF EXTZV  #PSL V_CURHOﬂ, - ; lero exception PSL, except
zzgkgstggg?OD, - : for current access mode.
04 AE 04 AE 16 9C ROTL  #PSLSV_PRVMOD, = Create a PSL of current mode
4(SP) ,L(SP) kernel, correct previous

mode, and IPL 0.
Clear “‘mcheck in progress'' flag.
Go to exception handler.

26 OF DA

23 MTPR #*XF ,#PRUVIS_MCESR

REI

®eVa®evewe

OO OO OO OO OO OOOOOO OO OO OO OO O OO OOO~O~O~O~O~O~O~ OO~ O~ OO OO~ O OO~
OO O O O O Or O~ O O VIV SN 35 55 55 55 55 35 35 3 5 LV N N U N N N LN RO RO RO RUNUNINORON) — —

V00NN NS AN = OO0 00 NN N 8 AN = O 0 00 N O N 3 ) = OO 00 N O N 8NN — OO0 00 ~NO N S~ N0 — OO0 00

WM TMIOOONDODOODO@OOWVM—=MPBNNNSSA T AT I I AT AT AT AT\ T AT\ A" X |
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} 6;1 =5 LSBTTL BUGCHECK
1 27§ : If user has declared a recovcry block, transfer control to it.
} 6;; : Else issue a fatal bugc eck.
} g;; * CALLING SEQUENCE:
}0 6;3 ; BRB/W == NOTHING EXTRA CAN BE ON THE STACK!!!
}8 § g : STACK CONTENTS ON ENTRY:
18 g § ; o<sp) iav0d RO, R1 az R3, n4 RS, AP
1 : C(SP): longword Ruts for r‘covery block check
}0 gag 3 24(SP): (also AP) machine check log
01§ 6§9 BUGCHECK :
103F 8F BA §}07 288 POPR #*M<RO,R1,R2,R3,R4,R5,AP> ; Restore registers.
107 689 ; A fatal bugcheck is now inevitable unless a user has declared a machine
0107 690 ; check recovery block.
i
26 OF DA 0107 69§ MTPR #*XF ,#PRUV1S MCESR ; Clear "'mcheck in progress' flag.
00000000 GF 16 010A 694 JSB G‘EXéSHCHK _BOGCHK ; If return, no recovery block.
0110 695 BUG_CHECK ; Issue fatal bugcheck.
0110 656 HACHINECHK FATAL
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SBTTL * LOGGING ROUTINES FOR MACHINE CHECKS +
LOG_MCHECK == format inputs to LOGGER
INPUTS:

R2: a mask which specifies the tyge of error (hence, the type
of recovery block to check for)

IMPLICIT INPUTS:

(AP): points to machine check Log on stack
OUTPUTS:

Error is formatted and lLogged in system error log.

IR

<
0>
OXx
c
—

AWAVIIVASS 85 85 85 85 55 8 8 8 S W R A A NN AN A AN PO NI N NI NI RINONIN) = = e e e ek e ed o 2 O O O O O O OO OO0V Y  —it=

SN =2 OV 0O NN S AN = O V0O NN W S AN = O O 00 NN N 8N N — O 0 00 NOM BN N — OO 00 N O N 8 LN — OO 00

mo
wo
o3
o0
==
>
‘el ]

LOG_MCHECK:

Test if a machine check recovery block that specifies no error
; logging is in effect.

.

#<2+8> R4
= MOVAL  MCSL_TYPECODE (AP) ,RS

LOGGER - release error data to error logger
INPUTS:

R3: error type

R4: number of bytes to log

R5: address of information to be Logged
OUTPUTS:

Error Log is inserted into error lLog buffer.

f no error loa buffer, return with error status in RO.
RO-R5 destroyed.

stack + PC,PSL.

55 04 AC DE Address of data to log.

51 10 AC DE MOVAL  MCSL_PC(AP),R1 : R1 points to PC.PSL of abort.
00000000'GF 16 JSB GAEXESMCHK_TEST : Logging inhibited?
01 50 89 BLBC RO,10$ ; Branch if no.
5 RSB ; Else return.,
108: ;s Set up inputs to LOGGER.
00000gOO'GF INCL G*EXESGL_MCHKERRS ; Bump machine check error count
5 02 00 MOVL #EMBSK _MC,R3 ; Use Machine Check type code.
5« 08 6C (1 ADDL3  MCSL_BYTCNT(AP), = ; Size of data to log: machine check

I TE PR TR PR PR PR PR PR TR A PR TR PR R

LOGGER:
ADDL3S  #EMBSB_MC_SUMCOD,R4,R1 ; Add space for Log header.
JSB G‘ER%SILLDCEHB Get error logging buffer.
RO, 20% Br if failed to get buffer.
PUSHL R ; Save buffer addr on itack.
MOVW RS.EMBSW MC ENTRY(R2) ; Set entry typ’.
MOVC3  R&, (R5),EMBSB_MC_SUMCOD(R2) ; Transfer info to log.
POPR #*M<R> : Retreive buffer address.

0 ONIO O AN NINIAN AN AN AN N AN AN AN N NN T D ORI MBS S SRR RS S NS SNSRI S SN S S O
NN N NN N N NN N N NN N NN N N N NN N NN SN SN SN SN SN SN SN SN SN N N SN SN SN SN N SN N NN NSNS NSNS SN NO O

D e e D D i i D D e D e D D e D D) ) ) e il e e e d e e d D ) ) D D o D D e e e e ) D ) D) o e D B D o o D B B D> —
B B B~ B~ LA N N N N N NN N N N AN N N AN A N A AN NI PO RO NI NI NN = b b b b b e e e e e b e o b b e b b e d b b b d 2 O
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+4
EXESLOGMEM == Log memory Control and Status Registers

FUNCTIONAL DESCRIPTION:

EXESLOGMEM is called to log mcnor{ CSRs.
MBSK_SE (log a soft memory error),

f the CRD (soft error) bit was set: if not, don't
%;. Egg’nany‘ CRD errors have been [oggod recently,

The format of

¥

AX/VMS Macro V04=-00
SYSLOA.SRCIMCHECKUV1.MAR: 1

wo
-
o3
o
==
>
=l l
o

If called with R3 =

look at the memory (SRs to see
lo? the CSRs.
also don't log

the MSV=11P CSR is as follows:

15 14 1 5 2 0
.............. ceocecesesescseseesesss$
iPiX1 | | error address | | iW! IN!
R R L +
P (bit 15) = garity error, set when parity error occurs. This
it turns on a red LED on the module. Set to 0

by power up or BUS INIT and remains set unless
rewritten or initialized.

X (bit 14) - extended CSR read enable, used on 22-bit address
machines. This bit is set by a program to request
error address bits 18-21 be places in CSR bits 5-8.

(bits 13-12) - not used

error address (bits 11-5) - address bits 11-17. To get address
gggs 18-21a bit 14 must be set by a program and the
re-read.

(bits 4-3) - not used

W (bit 2) = write wrong parity. If this bit is set and a DATO
or DATOB cycle to nenor; occurs, wrong Rorit¥ data
is written into the par t{ MOS RAMs. This bit can
be used to check the parity error loaic as well as
failed address information in the CSR.

(bit 1) -
N (bit 0) -

not used
parit‘ error enable. [f set and parity error occurs,
then BDAL 16L an? BDAL 17L are asserted on the bus
simultaneously with the data (error interrupt is
generated). This is a read/write bit reset to zero on
power up or BUS INIT,
INPUTS:

R3: errorlog type code
IMPLICIT INPUTS:

EXESAL_MEMCSRS - array of memory (SR addresses

Page
. 13
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} 2 }9 : OUTPUTS:
154 18 : Create entry in errorlog buffer contain '3 the three memory controller
154 13 3 Control .ndyStatus Rogigtecs. ’ y
154 0 CRD error log?ing may be disabled.
154 2y RO: ;ow bit s 8nals success/failure
} 2 i : R1=R5 destroyed.
1;4 4 EXESLOGMEM: :
e e
1?4 9 : Now push all possible memory CSRs onto the stack. The architectural
154 8 : Limit is 16 memory controllers. Since the (SR address is not logged
154 : with each CSR, lLeave zeroed cells for CSRs that had no errors.
154 0 ; This is to prevent some problem with trying to read a memory address
}gz 1 ; from a register that cannot provide one since it had no error.
SE 00000040 8F 52 154 g SUBL #<6+16>,5P ; Allocate max size err Log buffer.
6E 0040 8F 00 6E 00 C 815? g ) MOVCS5  #0,(SP),#0,#<4*16>,(SP) ; Zero out the entire err [og buffer.
51 00000000'GF DE 016 35 MOVAL G‘fXESAg_HEHCSRS.R' ; Get address of memory CSR array.
55 81 D00 016A 336 MOVL (R1)+,R ; Get count of memory (SRs.
8160 37 DSBINT #31,R0 : Block out all interrupts.
52 SE DO 0173 838 MOVL SP,R2 ; Get address of buffer for CSRs.
S¢ D4 8};3 323 CLRL Ri ; Initialize parity error bit counter.
00 B1 8000 BF Bg 0178 841 108: BITW #-%x8000,a(R1) ; Is parity error bit set?
17 13 017¢ 86§ BEQL 20% ; Br if not set, no error.
62 0081 B0 0180 84 MOVW a(R1),(R2) : Store memory CSR into buffer.
00 81 4000 gf AB 0184 B4é BISW #-%4000,a(R1) ; Set bit requesting other err adr bits.
& D6 018A B4S INCL R4 ; Count number of error bits set.
02 A2 0081 BO 018C 846 MOVW #(R1) ,2(R2) ; Store memory CSR into buffer.
00 B1 8000 BF AA 8191 47 BICW  #*x8000,a(R1) : Clear parity error bit.
51 04 €O 0197 48 20%: ADDL #4,R1 : Get address of next memory CSR.
5¢ 04 CO O019A 49 ADDL lk.RS : Point to next buffer cell.
D8 55 FS }28 Bg? SOBGTR RS5,10%8 : Loop through all CSRs.
1Ag Sg ENRINT RO ; Restore IPL.
54 Dg 1A S PUSHL R4 ; Push count of CSRs with errors.
3 1AS 54 BEQL NOLOG : Br if no parity errors found.
00000000'GF D6 OQ1A7 55 INCL G*EXESGL _MEMERRS : Bump memory error counter
1AD 26 ;
81AD S? : A CRD error occurred. Count it, and if we haven't logged a Lot of CRD errors
}:B gg ; recently, log it.
06 53 91 01AD 60 CMPB R3,#EMBSK_SE ; Looking for CRD errors?
08 1% 183 61 BNEQ LOG_CSRS : No. Unconditionally loa CSRs.
0054°'CF 9 18 6§ INCB W*ECCSAB_MEMERR ; Count # of CRD errors LOGGED recently.
06 O0054°'CF 91 0186 6 CMPB W ECCSAB_MEMERR, = ;: Already logged enough CRD errors
188 64 #CRDLOGMAX ; recent l?
0C 1A }gg gS BGTRU  NOLOG : Yes. Skip the lLogging.
18D 69 LOG_CSRS:
S& 9 18D 63 INCL R& : Add in one for CSR count.
54 24 22 18F ? ASHL #2 R4 R4 : Size of errorlo? buffer.
5 E g 1C3 ? MOVL SP,RS : Point to error [og buffer.
Y 1c$ 7 BSBW  LOGGER : Log memory CSRs.
1C 72 NOLOG:
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00000044 8F

- Hi ro=VAX
* LOG ING ROU

)

HNES 1Ok

A 1

1
Check h 1
MACHINE CHECKS »

ADDL #<Le17>,5P
RSB

§-3E-1982 8110:08  YSVSIR. SAEIRNEEDV1 .man: 1

; Pop error log buffer off stack.

Pooe &b

e — e ———————————
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vga-oog ECCSREENABLE == TIMER CALL FROM SYSTEM C 2-55?-1834 84:1 :46 [SYSLOA.SRCIMCHECKUV1.MAR:;1 - (?4)
}g} ;9 Sy +SBTTL ECCSREENABLE == TIMER CALL FROM SYSTEM CLOCK ROUTINE
}B} ;3 § ECCSREENABLE == TIMER CALL FROM SYSTEM CLOCK ROUTINE
}g} 9 § FUNCTIONAL DESCRIPTION:
101 § : This routine Boriodically scans memory controller CSRs for
101 : CRD errors. CRD errors are normally reported by interrupt
101 4 ; but even when CRD interrupts are turned off{ this routine will
101 S : still scan memory controller CSRs periodically, to report a
}g} 9 : representative sample of CRD errors.
§1D1 s E Also, check if it is time to reenable CRD interrupts.
101 89 . CRD {nttrrupts may have been disabled by the CRD interrupt handler,
101 90 EXESLOGCRD, if it determines that ''too many'' interrupts are being
}g} 31 : received.
}g} 35 : INPUTS:
A
8}3} gg P IMPLICIT OUTPUTS:
0101 99 : If a CRD error is found the memory controller CSRs will be logged.
0101 00 ; CRD (Corrected Read Data) interrupts may be enabled for all
8101 901 ; memory controllers.
181 908 ‘T
101 904 ECCSREENABLE::
0052°'CF 87 01D1 905 DECW WAECCSGW _CRDWATCH : Time to scan for CRD errors?
F 14 0105 906 BGTR REENAB_SCAN ; Branch if no.
F BB 8107 907 PUSHR  #*M<RO,R1,R2,R3,R4,R5> ; Save uorking registers.
0052'CF 3¢ 80 }gz 383 MOVW 35223¢£3"35"5515n : Reset scan timer.
53 08 gc §1DE 910 MOVZIWL #EMBSK SE.R : Test for CRD error,
FF?7 0 011 M BSBW EXESLOGMEM ; and log memory CSRs if found.
3F BA }Eg 3}; POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore registers.
166 914 E If an‘ CRD errors were found, the nonorz controller CSRs were lLogged.
1€6 915 ; Now check to see if its time to enable CRD interrupts. CRD interrupts are
}Eg 3}9 : enabled periodically, whether or not they were disabled by EXESLOGCRD.
166 913 REENAB_SCAN:
0050°'CF 87 O1E6 81 DECW U‘%CCSGU_REENAB : Has reenable time elapsed?
§1 14 01EA 0 BGTR 20 : Branch if no.
0050°'CF 0384 BF B0 }E g 1 MOVW zgg%gegalggtn;a : Yes. Reset reenable timer.
S4°'CF 94 O01IF g § CLRB WAECCSAB_MEMERR ; Reset CRD log counter.
SS'CF 94 O1fF 924 CLRB W*ECCSAB_CRDCNT ; Reset CRD interrupt counter.
00000000°'GF  00* E1 O1IF 925 BBC S“#EX SV_CRDENASB - ; Br if SYSGEN parameter does
1A 3 9 G*EXESGLFLAGS, 20§ : not specify CRD interrupts.
7 S0 70 9 s Mova RO -(zP) ; Save working registers.
51 oooog 00°GF D 6 MOVAL G*gxs Ab_nencsas.a1 : Get address of memory (SR array.
1 D 8 0 MOVL (R1)+,R : Get count of memory (SRs,
00 g1 1 A 1108: BISW  #1,3(R1) : Reenable CRD interrupts.
1 4« 14 2 ADDL #6,R1 : Get VA of next memory controller CSR.
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; Loop through all CSRs.

e

>

(SP)+,R0

Restore working registers.

; Return.
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Fage 85

«SBTTL EXESLOGCRD == CORRECTED MEMORY DATA INTERRUPTS

is received

ontinue.

.ALIGN
LOGCRD::
INTS4::

PUSHR

MOVZWL

ADDL
SOBGTR

208:

POPR
REI

.END

LONG

#*M<RO,R1,R2,R3,R4,R5>

#EMBSK SE.R
EXESLOGMEM
W MMGSL _CRDCNT
W ECCSAB_CRDCNT

W*ECCSAB_CRDCNT, -

#CRDINTMEX
20$

G‘EXE&AB_HEHCSRS.R1
(R1)+,R

#1,3(R1)
#4 R1
RO,10$

AL A TR T EN T

#*M<RO,R1,R2,R3,R4,R5> ;

144
This routine is called when a CRD == Corrected Read Data == interrupt
from a lonor‘ controller,
It too many CRD

Log 2Ll interrupts, and

interrupts are logged, turn off CRD interrupts.

Save working registers.

Soft memory error.

Log a memory error.

Count total CRD interrupts.

Count recent CRD interrupts.

?o;olt?an enough CRD interrupts
ately

No, do not disable CRD interrupts.

Get address of memory CSR array.

Get count of memory CSRs.

Disable CRD interrupts.

Get VA of next memory controller CSR.
Loop through all CSRs.

Restore registers.
Return from interrupt.
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Symbol table g-SEP-19gk 84:18:26 !SVSLOA SRCIMCHECKUVT.MAR; 1 ’ (iS)
BADINY_MIN = 1 MCSL_RECOVMSK = FFFFFFFC
BADMCK "MIN z 1 MCSLTTYPECODE 4
BAD TYPE AR HCHK‘H_LOG = 1
BADTVECTOR 0 F R MCHKSM MCK =z 2
BUG’ _BADMCKCOD ERERRER i MCHKSM NE XM = 4
BUGS "MACHINE CHK tRRRRRES X MEMCTLR _ERR F R
BUGCRECK 00 103 R MEM_ERROR SR
CHK_AND RESUME 8 A§ R MICRO _ERRORS FR
CRDINTMEX z MMGSGC _MAXPFN tenenens X
CRDLOGMAX = 8 6 MMGSL tRDCNT 8000 053 7 8;
CRDWATCHTIME = C NOL G 00001C9 R
CS_PARITY 08 FR 3 00000048 R 8;
ECC‘AB_CRDCLt 0 SR PFNSAB TYPE bbbt
ECCSAB_MEMERR 0000054 R PFNSM BADPAG = 0000002
ECCSGW_CRDWATCH 00 0055 R 0 PRS_IPL = 0000001
ECCSGW REENAB 00 805 7 0 PR$TKSP = 0000000
ECCSREENABLE 0000101 R 0 PRUV1S _MCESR s 0080826
EMBSB_MC_SUMCOD = 0080010 PSL$S CURHOD = 00000 Og
EMBSK_AW = 00000007 PSLSV_CURMOD = 0008001
EMBSK _HE = 00000008 PSLSV PRVMOD = 00000016
EMBSK _MC = 00000002 PTE_READCHK 8000003F B 03
EMBSK_SE = 00000006 PTE_WRITECHK 000003F R 03
EMBSW MC _ENTRY = 00000004 RDS"MIN = 00000001
ERLSACLOCEMB eexeweer X 03 REERABTIME = 00000384
ERLSRELEASEMB sannnnnee X (O3 REENAB_SCAN 000001E6 R 03
EXESAL_MEMCSRS ; 00000000 RG Og REFLECTCHK OOOOOOSF R 03
EXESGL™ FLAGS LA LA L2 4 X 0 STACK_ERR 0000003F R 03
EXESGL_MCHKERRS I X 03 UNALIGNED_I0 0000003F R 03
EXESGL MEMERRS S bddebed X 03
EXESINTSL 00000880 RG 03
EXESINTSS 0 RG 83
EXESINTSC 0000 80 RG 3
EXESINT60 0000080 RG 83
EXESLOGAWE 00000 g 0 RG
EXESLOGCRD 00000220 RG 0
EXESLOGMEM 00000154 RG 0
EXESMCHECK tRERRRRR X
EXESMCHK 00000004 RG
EXESMCHK _BUGCHK  bedededadedd X 3
EXESMCHK™ _ERRCNT 00000000 RG Oi
EXESHCHK TEST TRERRRRN X
EXESREAD " TODR TRRRRRRS X 3
EXESRH780 INT 0000000 RG 3
EXESUBAERR INT 0000000 RG g
EXESV_CRDERABL it L L I |
LAST EADINY 888 48 R 8
LAST-RogNck ¢ B
LOGGER § 13§ E
LOG_CSRS 1?0 1]
LOG MCHECK 14 R
MCSC BYTCNT 0 g
HCSL P1
MCSL™ P2
MCSL™ PC 1
MCSL™ _PCPSLPTR = FFFFF

00001

FFFFF
MCSL_PSL 00000

32 |
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Psect synopsis -SEP-1984 " (fg)

r
:10:46 [SYSLOA.SRCIMCHECKUVT.MAR;1 u

! Psect synopsis !

4 om = mmm P ek

PSECT name Allocation PSECT No. Attributes

. ABS . 0000008 ( 0.) 00 ( 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

$ABSS 0000018 ( SA.) 1 C 1.) NOPIC WUSR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE

MCHKSDATA 800025A ( 0.) i ( i.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC QUAD

WIONONPAGED 0000024 ( 590.) ( 3.) NOPIC WUSR CON REL LCL NOSHR EXE RD WRT NOVEC QUAD
R e i R +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time

Initialization 3 00:80:80.03 0:80:81.46

Command processing 141 00:00:00.44 0:00:02.84

Pass 1 284 00:00:85.94 0:00:1 .12

gy:bol table sort 178 88:80: ?.%5 08:88:88'?4

ass :00:01. :00:08.

Symbol table output n 00:08:§0. §0:00:00.19

Psect synopsis output 3 00:00:00.0 0:00:00.02

(ross-reference output , 0 80:80:80.0 00:00:90.00

Assembler run totals 654 0:00:09.1 00:00:34.66

The working set Limit was 1650 pages.

50128 bytes (98 pages) of virtual memory were used to buffer the intermediate code.

There were 40 pages of symbol table space allocated to hold 785 non-local and 14 local symbols.

source Lines were read in Pass 1, producing 18 object records in Pass 2
pages of virtual memory were used to define 27 macros.

Macro Library name Macros defined
_SZSS‘DUA%g: SYSLOA.OBJIMC.MLB; 1 1
_$255%0UA28:[SYS.0BJ]LIB.MLB; 1 17
$2558DUA28: [SYSLIBISTARLET.MLB;?2 6
TOTALS (all Libraries) 24

884 GETS were required to define 24 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:MCHECKUV1/0BJ=0BJ$ :MCHECKUV1 MSRCS:MCHECKUV1/UPDATE=(ENHS :MCHECKUV1) +EXECMLS/LIB+LIBS:MC/LIB
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