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: versien: 'V04=000"

«MCALL MFPR
TITLE MPPWRFAIL = POWER FAIL INTERRUPT HANDLER
.IDENT 'V04-000'

S AAAAAAAAARRRRRRR R0 dR 2R R 2020 R 0000 2R RRRRRRRR2RRRdRRdRRR0R20RRdRdR2000R20 1]

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

LR T

L ]
]
*
*
L |
OF TWARE 1S FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED #
N ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
USION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +
ES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
R PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
TRANSFERRED . v
THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE +
*
L
| 4
4
*
*
*
*

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

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

LA B I I I I I I I A I R

LI TR PR PR PR TR TR A A PR TA A A PR PRE DA TR DA DA 1

IR ARR2R2RRAR 02020022 02 2R 2000 0000200 000 RdRRRdRRdddRddRdRRdRRdd2Rdd])

+
+

Facility: Executive , Hardware fault handling

Abstract: POWERFAIL contains the code necessary to handle a power failure
interrupt on the secondary processor. The secondar¥ is set
toda state in which it restart with the normal initialization
code.

Environment: MODE=Kernel , IPL=31

Author: KATHLEEN D. MORSE, Creation date: 08-JUN-1981

Modified by:

v03-001 KDMOO066 Kathleen D. Morse 3-Aug-1983
Change use of PRS_TODR to PR780$_TODR.
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g § Equated Symbols:
8 g8’ SIPLDEF ; Interrupt griorit¥ Level definitions
8 G SLCKDEF : Interlock bit definitions
8 0 60 $SMPSDEF ; Secondary processor states
00 61 $PCBDEF ; Process control block definitions
0000 6; $SPHDDEF ; Process header block definitons
0000 6 $SPR780DEF ; 780-specific processor register defs
8888 gg $SPSLDEF : Processor status longword definitions
00000000 66 PSECT SAEXENONPAGED,LONG ; Interrupt routines must be
0000 67 : longword aligned
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.SBTTL EXESPCWERFAIL = POWER FAIL INTERRUPT SERVICE ROUTINE

+
+

Functional Description:

XESPOWERFAIL is entered with IPL=31 as a result of a power fail
nterrupt. The objective is to fold up the current process and
get into a state from which the secondary can be re-initialized
as quickly as possible.

The secondary must be in the INIT state in order to re-initalize.
The primary processor must have exclusive rights over setting
the socondar‘ into this state, to avoid various race conditions.
Thus, the scheduling code must check the powerfail flag and

force the primary into a state so that it can restart.

There are two possible ways in which the powerfail interrupt
can work, Once the interrupt occurs, it can either be dismissed
or it can remain active (i.e., 1f an REl is issued, it will
re-occur). This code will handle both cases. However, it

appears that the 11/780 hardware is the former case.

When a powerfail occurs, the socondar; na; be in any of

its possible states: INIT, STOP, BUSY, EXEC, IDLE, or DROP.
}ho foklowing describes the flow of execution for the secondary
n each case.

INIT = Go to self=branch in powerfail code.
In this case, the primary will not need to
set the state of the secondary to INIT.

STOP - Go to self-branch in powerfail code.
In this case, the primary must not set
the state of the secondary to INIT as the
secondary had been stopped with an explicit
user command.

(Restart will make secondary do bus‘-loop in
EXESMPSTART, waiting to be set to INIT state.)

BUSY = Set IPL of PSL on stack to 31 and REI. This will
return the secondary to the scheduling code which
will make him do a LDPCTX and go into EXEC state.

PS

$$

When the Rsl is done (following the LDPCTX), the
software timer interrupt will occur and the
secondary will fold up the frocoss and execute
the busy-loop in the scheduling code.

IDLE - Set IPL of PSL on stack to 31 and REI. This will
return the secondarz to the scheduling code where
it will Loop until the restart occurs. The prinarz
will notice the powerfail flag when it next tries to
schedule the secondary and set him to INIT state.

(The socondarz na{ or ..l not busy-loop in
EXESMPSTART when the restart occurs, depending
upon when the primary sets him to the INIT state.)

PONININININY =2 b —d b wd b e =k b =2 O O O O O O O OO OO O OO OO O OO O08 00000000 CO 00000000 ~N N NN NNNNN~NO
AN ES AN = OO 00 NOM N 85N = O O 00 NOM N S N = O 0 00 N O W8S N = © 0 00 N O N 8 N = © 0 00 NN T SS iNL —= OO

IR PR TR A PR P PR PR P PR PR PR PR PR PR TR DA PR PR R LA TR T L L e A R T A R R e AE R R R R R R TR R TR AT T AT s

el o ot ot D ol ) ) e et o D el e ) med o b B B D b
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v04-000 EXESPOWERFAIL = POWER FAIL INTERRUPT SER g-SEP-19gL 85:8}:i8 !HP.SRCJHPPHRFAIL.HAR:1 9 (1)
126 ;
1 ? : DROP = Set IPL of PSL on stack to 31 and REI. This will
1 8 3 cause the primary to take back the process, and the
1 3 secondary to return to the schodulin? code, to loop
130 ; until the restart occurs. If the pr nar¥ doesn’'t see
131 3 the powerfail flag, then the secondary will go BUSY
80 1 i 3 and then EXEC, and then get the software timer
8 133 ; interrupt after the REI (following the LDPCTX). The
0 134 ; secondary will fold up the process and Loop in the
88 } 5 : Scheduling code until restart occurs.
88 1 ? 5 EXEC = 1f current mode of PSL on si?ck is Kernel, then
1 3 : set IPL of PSL on stack to and REI. This will
00 1 3 return the secondary to the particul‘r intorrugt
00 140 ; code that he had been exocuting (MA780, scheduling,
80 141 ; hardware clock, etc.). When that particular interrupt
00 14; : code finishes, the software timer interrupt will occur.
0008 143 ; Now the secondary will fold up the Yroccss. and
009 144 ; wait in the busy=loop in the scheduling code for
8888 }22 : the restart.
0000 147 : 1f current mode of PSL on stack is NOT Kernel, then
0000 148 ; the secondary folds up the process and interrupts the
0000 149 ; primary to take back the process. The secondary then
8888 }g? : executes the self-branch in the powerfail code.
8888 }gi E Environment:
8888 }gg g Executed by secondary processor.
8333 };9 : Calling Sequence:
8888 }gg E Powerfail interrupt through Vector at offset 12 in the SCB.
8888 }g? : Input Parameters:
0000 16§ : 00(SP) - PC at time of powerfail interrupt
0000 163 ; 04(SP) = PSL at time of powerfail interrupt
0000 164 ;
0000 165 ; Implicit Inputs:
0008 16% 3
8880 }ga : MPSSGL_STATE - state of secondary processor
8000 168 i--
0080 17 .ALIGN LONG : Exception and Interrupt routines must
000 17; ; be lLongword aligned
088 175 MPSSPOWERFAIL:: :
0 174 .LIST ME ,
000 175 #PR780%_TODR, W MPSSGL _PFAILTIM ; Indicate powerfail occurred
08 .IF IDN"<#PR?80$_TODRS,<#PR780$_TODR>
OF ;a 0 PUSHR  #*M<RO,RT,R2,R%>
S0  00000000°GF 7D 88 30000$: MOVQ G EXE$GQ_SYSTIME.R
52 0000?%00'?5 z? : ?age g‘E: $GQ_SYSTIME.R
D 12 §1¥ BNEQ 3860 s
53 5 1 CMPL R1.R
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MPPWRFAIL - POWER FAIL INTERRUPT WANDLER 16-SEP=1984 02:01: AX/VMS Macro V04=00 Page § g
v04-000 EXE?POUERFAIL - POWER FAIL INTERRUPT SER g-SEP-19gk 85:8;:¥g zﬂP.SRCJHPPURFAIL.HAR:1 . (1) Ta
E8 12 18 BNEQ 300008
52 0000 800' F @ 1A Mova G‘EXSSGG_TODCSASE.RZ
i C 1 SUBL Ri.n
1 9 4 SBW( R3,R1
51 S0 50 00030040 &F 7 EDIV cdo?ngoo-b.no.no.m
51 1 1 7 0 ASHL #1,R1,R
51 “00000000°'GF ¢ 8 4 ADDL s*éxe!;k TODR, R1
18 51 DA 8 MTPR  R1,#PR780$_TODR
OF BA 8‘§ Pg:gc #*M<RO,R1,R2,.RD>
00000001 4 .MDELETE MFPR
0000°'CF 18 0B 42 MFPR #PR780S_TODR,W*MPSSGL_PFAILTIM
0 25 .MCALL MFPR
0045 179 LNLIST ME
0645 17 SOFTINT #IPLS_TIMER : Force roschedulin? to occur after
048 173 : the ?owerfail logic occurs
048 17 ASSUME MPSSK_INITSTATE GT MPSSK_EXECSTATE
0048 130 ASSUME MPSSK STOPSTATE GT MPSSK EXECSTATE
00 0000'CF 00 E6 0048 181 BBSSI  #LCKSU_INTERLOCK,W*MPSSGC_INTERLOCK,108 ; Flush cache gqueue
04 0000°'CF D1 8055 185 108: CMPL W MPSSGL_STATE ,#MPSSK_EXECSTATE : Has a LDPCTX been done?
11 14 0053 18 BGTR  40$ : B if STOP or INIT state
1" 1; 0055 184 BNEQ 60% : Br if no LDPCTX has been done
07 AE 03 93 0057 185 BITB #<PSLSM_CURMOD@=-24>,7(SP} ; Was kernel mode code interrupted?
0B 13 0058 189 BEQL 60$% ; Br if yes, can't fold up process now
07 0050 18 SVPCTX ; Fold up the processs
0000°'CF 02 go 0055 188 MOVL #MPSSK_DROPSTATE ,W*MPSSGL_STATE ; Prepare to reschedule
FFOA' 30 006 189 BSBW WAMPSSINTPRIM 3 Ro?ucst primary take the process back
FE 11 0066 190 40$: BRB 40$% ; Wait for power off halt
0068 191 ; This loop is to avoid halting
0068 19§ ; and confusing the console
0068 19 : by inadvertently triggering an
0068 194 s automatic restart too soon.
0068 195 60s: SETIPL #IPLS POWER : Prevent reserved operand fault on RE!
06 AE 1F 88 0068 199 BISB #<PSLSM_IPL@-16>,6(SP) ; Force saved IPL to 31
02 00 19 REI
00 198
00 199

NN~
oo™

.END :
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Symbol table

EXESGL_TODR
EXESGASYSTIME
EXESGQ "TODCBASE
IPLS_POWER

IPLS "TIMER
LCKSY_INTERLOCK
MPSSGC_INTERLOCK
MPSSGL_PFAILTIM
MPSSGL STATE
MPSSINTPRIM
MPSSK_DROPSTATE
MPSSK EXECSTATE
S
MPSSPOWERFAIL
PR$_IPL
PRS"SIRR
PR780S_TODR
PSLSM_CURMOD
PSLSM_IPL

PSECT name

. ABS .,
$ABSS
$AEXENONPAGED

Initialization

Command processing

Pass 1

Symbol table sort

Pass 2

Symbol table output
Psect synopsis output
Cross-reference output
Assembler run totals

= POWER FAIL INTERRUPT HANDLER

M 14
'§5Ep108¢ §2:0K%2 LRRISREMBRLRATL An: 1

R

! Psect synopsis !

EX - g

PSECT No. Attributes

00 ( 0.) NOPIC WUSR CON ABS LCL

01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD
02 ( 2.) NOPIC USR CON REL LCL NOSHR EXE RD

Performance indicators !

Page faults

YRRRRRRR X §§
ARRRRRNN X
0000001F
§8888803
0000
tRRRRRNE X 0
tRRRRRNE X 0
2332211 X 0;
122121211 X 0
i
S
0000006
0000000 RG 02
23222223 X 0%
' 122233212L] X 0
02800018
03000000
001F0000
+
Allocation
00000000 ( 0.)
00000000 ( 0.)
00000070 (¢ 112.)
%
!
+
CPU Time
39 00:00:00.0
b3 00:00: 0.2
98 80:0 :04.
0 0:00:00.4
58 00:00:00.9
? §§E gs .g
43 00:00:06.

The gorking set Limit was 1350 pages.

2112

OO WNNOWDRO

Elapsed Time

o
o
(=l=]
(=]
o

SSSSSSS:
NOOOOO—=O

(e]le/elelelelele)
VIOOOWO OO |
EEEEEEERE
0O OOVWVINDWVIVY
~NOH SO SN—

e .
[=l=l=lelel=]

(=l=lelelel

[olelelelelelel=]

bytes (42 pages) of virtual memory were used to buffer the intermediate code.

There were 20 pages of symbol table space allocated to hold 350 non-local and 4 local symbols.
04 souvrce Lines were read in Pass 1, producing 1
18 pages of virtual memory were used to define 17 macros.

object records in Pass 2

o,

NOSHR NOEXE NORD NOWRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC LONG
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VAX=11 Macro Run Statistics

Macro library name

5 SOUA28:[(MP, OBJ]H .MLB;1
SSSDUA SYS OB LIB.MLB;1
SSSDUA SVSLIB STAR ET.MLB;2
YOIALS (all Libraries)

495 GETS were required to define 15 macros.

N 14

= POWER FAIL INTERRUPT HANDLER

becccccccccsca= crosrconsrese = $

! Macro Library statistics !

B e R e b L R

Macros defined

There were no errors, warnings or information messages.

MACRO/LIS=LISS:MPPWRFAIL/0BJ=0BJS :MPPWRFAIL MSRCS:MPPREFIX/UPDATE=(ENHS:MPPREF IX) +MSRCS:MPPWRFAIL/UPDATE=(ENHS :MPPWRFAIL)+EXECMLS/LI

-

it

AX/VMS Macro V04-00
MP.SRCIMPPWRFAIL.MAR;1

Page
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