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THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
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Facility: Executive , Hardware fault handling

Abstract: Unhandled exception and interrupt routines
Environment: MODE=Kernel

Author: RICHARD I. HUSTVEDT, Creation date: 15-May-1979
Modified by:

v03-005 KDM0030 Kathleen D. Morse 18-Nov-1982
logic that allows prnnar¥ to continue execution
of secondary-specific code without turning into a
secondary processor. Remove pagefault handler as no
longer needed.

v03-004 KDMOO18 Kathleen D. Morse 08-0ct-1982
Move all logic to handle kernel mode system services
on secondary to MPCMOD.MAR. This includes the AST
exit system service and the code that special-cased it.

v03-003 KDMOO0OS Kathleen D. Morse 31-Aug-1982
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Add a zocondar; pogefault handler, to allow backing out
of MPSSCOMPAT if it takes a pagefault.

v03-002 RIH0001 Richard 1. Hustvedt 1=Jun=1982
Correct handling of AST queue b{ secondary processor to
avoid losint some AST notifications by incorrectly computing PSI
PHDSB_ASTLVL. i
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MPINTEXC - SECONDARY PROCESSOR INTERRUPT AND EXCE 16-SEP-1984 02:04:55 VAX/VMS Macro V04-00 P
V04060 8-SEP-198¢ 88:86:32 Nt 0 3

MP.SRCIMPINTEXC.MAR;1

- ¥
§9 ; INCLUDE FILES:

? g MACROS:

OCO0O0O0O00O0O0O0O0O0O0O
(=lelelelelelelelalelalelelalslelels]

7 -
n
0 75 ; Macro to define an interrupt service routine Label
8 ;? : for unexpected interrupts
883 73 - .MACRO ISRDEF,VNUM
7 .ALIGN LONG ; Make all vectors long word alligned
00 0 ERLSVEC'VNUM: : : Unexpected interrupt service rtn Label
88 1 .ENDM ISRDEF
088 i 3 Macro to define the interrupt service routine lLabels
0000 g : for an adapter
8800 9 . .MACRO ADPISR,SLOT
000 VECTOR = SLOT * & + 256
8000, 88 .REPT 4
000 9 ISRDEF \VECTOR
8882 g? VECTOR = zsg;OR + <16 * &
0000 9; BSBB ADP_HANDLER ; Call interrupt service routine
0000 g .BYTE SLOTY : TR index for this int srv rtn
0000 94 .ENDM  ADPISR
e 2
000 97 : EQUATED SYMBOLS:
0000 99 °
888 100 $EMBDEF <Ul> ; Error Log message buffer offsets
00 101 $IPLDEF : Interrupt priority levels
000 1 ; $PCBDEF : Process control block offsets
000 1 $PHODEF : Process header block offsets
000 186 S$PRDEF : Define processor register numbers
000 105 $PSLDEF : Define PSL fields
000 189 $RPBDEF : Define reboot parameter block
00§ } $SSDEF ; Define system status codes
8 1 gg i
8 0 110 ;DEBUG=1 svex]f defined, enable unexpected
0 M ;*** interrupt identifies vector #
1$
§ 114 : OWN STORAGE:
115 ;
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+SBTTL MPSSUNEXPINT = Unexpected interrupt routine

+*

LSVEC'VNUM = INTERRUPT SERVICE FOR SCB VECTOR VNUM,
SUNEXPINT = General unexpected interrupt service routine
in

U

R

PS

hes terrupt service routines are executed for unused SCB vectors.
f DEBUG is defined

——f BN

Vv
v
e
3

. @
the <vector offset>/2 into the SCB as a 1 byte argument. 1If
DEBUG is not defined, all interrupt service routines collapse to
global labels equal to ERLSUNEXP. There are enought interrupt
*Ssvlgotgggzincs for the architectural page of the SCB, i.e.,

u .

INPUTS:

?ch nterrupt service calls ERLSUNEXP with
a

PC at interrupt
PSL at interrupt

~
1

0000 .PSECT SAEXNONPAGED,LONG

+ALIGN LONG

OO0 DO

— s e e e e e e e =t DO OO OO OOOOOOOVO0OO0OO0OO0O0O0O0O0OO0O0O0O0OO0O0OO0O0OO0OO

ALl unused vectors in the SCB point to locations in the following table.
There is one longword for each longuord in the SCB. The unused vectors
na{ sometimes receive interrupts which must be handled in some way. For
all cpu-type interrupts, the routine MPSSUNEXPINT is executed. For all
adapter interrupts, the routine ADP_HANDLER is executed. The former
passes the process currently executing back to the priuarz or bugchecks,
depending upon whether or not it is on the interrupt stack. The latter
routine creates and error Log entry for the unexpected interrupt and REls.

.ALIGN LONG

OO0 O0O0OO0OOOOOO0O0OOOO0OOOOOOOO0OO

TN MNMOOOOO0O0O0O0O0O0O0O0O0O0O0O00000O0O0O0O0O0O0O0O00000O

CPU_UNEXP:
00000000 VNUM=000 ; First vector = 0
LREPT 64 : ISRs for cgu interrupts only
ISRDEF \VNUM ;s Define ERLSVEC'VNUM Label and ISR
B8SBYW MPSSUNEXPINT s Call ?noxpoctcd intorru?t service rtn
BYTE  <VNUM>/2 ; ldentify vector offset into SCB
VNUM=VNUM+4 ; Next vector
.ENDR
00000000 AP N xus First adapter = 0
= rst adapter =
.RE ? lsn?s forp16 adapters only

P1 6
ADPISR \NEXUS
NEXUS = NEXUS + 1
+ENDR

Unexpected adapter interrupt handler:

Define ERLSVEC'VNUM Labels and [S7s
Next adapter

i i il il e i il e D e e e e e e e i S e el D D el D D ol D D ol il e e o S e o D D D D D D i D e D D i el e e il il o e el el
NNNNO-OrOO OO OO OO VYWAWAWIWAWIWAWAWANSS 85 85 85 85 85 8 5 8 5 WA i i W i L A NN NN PN PNONONUND) =8 —b —b
NN =2 OO G0 NO V8 (N = O O 00 N O W 8N N = OO 00 N O W 8~ N =2 © O 00 N O N 8 LN = OO 00 NN VI 85 WiR) — OO0 00~

This routine is entered whenever an adapter on the secondary interrupts.
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13F 17§ : It Logs the unexpected interrupt by creating an error log entry and then
} : }39 ; attempts to clear the interrupt.
1% 177 °
13F 173 .ALIGN LONG
14 179 ADP_HANDLER
(3 00000102 sf 2 014 180 SUBL IADP UNEXP+2, (SP) ; Compute adapter offset
6 014 181 DIVL #2,(SP) ; Compute adapter slot/TR number
14A 1 § PUSHR mikno R1,R2,R3,R4> ; Save registers
53 § D0 014C 1 MOVL  S+4(SPS,R : Retrieve slot number
54 00000000'??# ] 15 184 MOVL iﬂHGSGL SBICONF(RSJ Ré ; Ge* idress of adapter registers
04 D4 1§ 185 CLRL 4 (R4 : Dir ~ adaptor interrupts
54 66 00 } % } ? 108 MOVL (RG), Rk ; Gel adapter's configuration reg
51 18 gg 1§E 188 MOVL #EMBSC_UI_LENGTH,R1 ; Set -1.e of message to allocate
FE9C® 0161 189 BSBW HPS [ CEmB : Allocate an error Log buffer
1150 E9 0164 190 BLBC : g onch if none available
04 A2 0061 gf B0 0167 1M MOVW ognssr Ul EMBSW Ul ENYRY(R ) ; Set message type
10 Ag 3 00 190 19; MOVL 7] !L VI_TR(R ) ; Set slot/TR number
14 A 56 go 171 19 MOVL UI CSR(R ; Set configuration register value
FEBB' 30 0175 194 BSBW np§sn Lsxsene : Release buffer
1F  BA 8178 195 208: POPR #*M<RO,R1,R2,.R3,R&> : Restore registers
SE 06 CO 017A 199 ADDL #4,SP : Remove slot number
02 0170 19 REI 3
017¢ 198
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+

FUNCTIONAL DESCRIPTION:

This routine is the unexpected interrupt handler. It will halt
f vector identification (DEBUG) is enabled. On the top of the
stack will be the <vector offset>/2 into the SCB.

At the time the routine is entered, the stack looks Like the following:

+

i PC from a BSBW in SCB i
] ]
\ optional \
} parameters }

; ------ coeceeee - @ o W ;
! PC at time of exception !

The secondary processor computes the address of the vector for
this particular interrupt in the primary's SCB. It places this
PC and the current PSL on the stack and returns the process to
the prinar; processor. A SVPCTX is done b‘ the secondar;. which
takes the PC-PSL pair and places them in the hardware PCB. The
prinar¥ will immediately handle the interrupt when it starts
executing this process.

This code is executed for an; exception that happens on the secondary,
e.g., access violation, pagefault, change mode to kernel, etc.

ENVIRONMENT :
Executes on the secondary processor.

A AL A LA TR T AT AT E LA A TE TR TR PR PR PR PR TETE PR PR TR PR PEA A TR FE PR PR FE FE PR FE PR TR TR P P T

.ALIGN LONG
MPSSUNEXPINT:: :
66 00 BE 9A MOVZBL @a(SP),(SP) ;***Qyerlay return with vector offset
6E 02 (4 MULL #2,(SP) ;**+(onvert arg to vector offset
. IF DF ,MPPFMSWT
BSBW HP§SPFH_UNEXP ; Gather performance statistics

7€ 6E 00000000'GF C1
6 O00BE 03 C

08 04 A » ?5
04 AE 08150500 8F

ADDL3 G*EXESGL_SCB, (SP),=-(SP)
BICLY #3.3(SP),(SP)
Save current PSL

MOVPSL 4 (SP)
8BS #PSLSV_1S,4(SP) 108 Br if on interrupt stack
BICL  #PSLSM”IPL,4(SPS : Force IPL to zero

Compute proper PC for continue

in grinary processor
Continuation PC is the SCB vector )
Location in the primary less int stk bit

(mlasl -4
»O
— e i D o D e D D el D e D ol ol sl s el el il i e sl e e D el D ol S oD o D e S D D o D e D D ) D e e D D e D e e o e e o el

3> > +0 OO 0O 0000 00 0000 00 G000 00 00 G0 N N N N N N N NN NN NN NN N N N NN N N N SN N NN NN N SN SN SN SN SN SN N SN NN
RO NA AT YNNNNNACOMMMMMMMMMMMMMMMMMMAMMMMMMMAMMMmMAMMMMMmMmAmmmm

[l lelelelelalelelelalelelalealalelelelelealelelelalealalelelalalelelelalelelelelelalelelele

: Now drop the current process and ask the primary processor for another.




csxgasgc ipggconouav PROCESSOR INTERRUPT .ﬂo 2xce 1g:§ ;:}332 85382§§g !AX/VHS Macro V04=-00 Page 7 MPL

UNEXPINT = Unexpected interrupt rout MP.SRCIMPINTEXC.MAR; 1 M Vo
1A &
FES9' ¥ Q}:# ?és BRW MPSSMPSCHED?2 : And get another
1A7 60 108: SECBUG_CHECK MPUNEXPINT,FATAL ; Unexpected interrupt or exception
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+SBTTL AST DELIVERY INTERRUPT SERVICE
FUNCTIONAL DESCRIPTION:

This routine is entered from the AST delivery interrupt., If it
interrupts some kernel mode execution, then the AST delivery cannot

be handled now and it merely sets the hardware register ASTLVL so

that the interrupt is canceled. If any other mode is interrupted, then
the process is folded up and returned to the grinary processor. When
the primary processor does a LDPCTX and an REI to start executing this
process, the REI finds that the hardware register ASTLVL differs from
that in the proccess header and the AST is delivered.

MPINTEXC = SEC
04+060 st b

mXD
=<
-

0
-4
mm
o
W
co

+

INPUTS:

(SP) = PC at time of interrupt
4(SP) - PSL at time of interrupt

ENVIRONMENT:
Executes on the secondary processor.

(e lelelelelalealelealalelealelalealealalealelealaclelelelelelelelelelelelelelelelelelelelelelelelele e BN, e )
— ) i i ) ) i el D ) ) — ——d ) — = — — ) —D — —D — — — — — — —d —d — ) — — ) — i i D ) el i ) el D o D f‘ z
OOOOOADDDODODODDODOODOODOPP ool O
[N NN RTNToT Yo N He He N AV IV Nl Tt e Talalalnlainlnainlalalalalalalalalalalalalaialalalnlalea B P
WAL A LA A LN A AN NN N PO NI N N NI AL NI RN NI NN N AU NI NORUNI RN NIRONIA RONONINONONI PONONOND

OO0OO0O0OO0O0OOOVOVOVVOVVOVOVOVVCOOOCODOCD NN NN NNNNNINO OO D
CO NN ES LN = O 0 00 O W 5 N =2 O O 00 NON WV BN LN =2 O 0 00 NON N BN DIN) = O 0 00 IO WSS LY

.ALIGN LONG ; Longword align interrupt routines
MPSSASTDEL::
07 AE 03 93 BITB #<PSLSM_CURMOD = : Check if a kernel mode routine
8<=-PSLSV_CURMOD>>, = : was interrupted
4+<PSLSV CURMOD@-5>(SP) ;
06 12 BNEQ MPSSUNEXPINT1 : Br if not kernel, go handle AST now
13 04 DA MTPR #4,#PRS_ASTLVL : Don't handle the AST delivery now,
: and disable the interrupt
02 REI : Return from interrupt
: The following is in the format of the SCB vectors.
MPSSUNEXPINT1:
00020000 8F DD PUSHL  #<IPLS_ASTDEL @ PSLSV_IPL> ; Return process to primary to do AST
00000000'GF  9F PUSHAB G*SCHSASTDEL ; delivery and execution
.IF DF ,MPPFMSWT
Bgagc HP§SPFH_ASTDEL ; Gather performance measurement data
FE3B' 31 BRW MPSSMPSCHED?2 ; Go fold up the process & hand it back

e

L)
65
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LSBTTL MPSSKERSTKNV = KERNEL STACK NOT VALID FAULT
MPSSKERSTKNV = KERNEL STACK NOT VALID FAULT
FUNCTIONAL DESCRIPTION:
This routine ‘s autouaticall‘ vectored to when a kernel stack not
valid is detected during a change mode instruction, during an REI
instruction, or durin? an attempt to push exception information on
the kernel stack. This exception runs on the interrupt stack. The
state of the stack on entry is:

00(SP) = Exception PC
04(SP) - Exception PSL

A fatal kernel stack not valid bugcheck is declared.
ENVIRONMENT:
Executes on the secondary processor.

MPINTEXC
V04~060

wwv
Falm)

:

RY PROCESSOR
KNV = KERNEL

=
'

.ALIGN LONG
MPSSKERSTKNV: : ; Kernel stack not valid fault
SECBUG_CHECK MPKNLSTKNV,FATAL ; Kernel stack not valid bugcheck

CSOIOIOIOIOIOIOIOIOIOIOIOIOIOIOICICIOIOIOIOIOIOIOIONCY D
© OOV WVIIWIWAAWVIWIWVIVIWVIVIVIVIVIVIWVA. —4 D>
O NS N = OO 0NN NS IR = OO0 NN NS LN — O

LA N N N N AN PO N PO NN PO NONIND =8 b b b b b ek b d b

(=lelelelelelelelelalalelelelalalelelalealelelalelale ]
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.SBTTL SECONDARY PROCESSOR COMPATIBILITY MODE FAULT HANDLER
FUNCTIONAL DESCRIPTION:

w
™m
=2

)

+

This routine is automatically vectored to when a compatibility mode
exception is detected for a process executing on the secondary. The
state of the stack on entry is:

0(SP) - Compatibility exception code
&(SP) = Exception PC
8(SP) = Exception PSL

Possible compatibility exception codes are:
Reserved instruction execution

BPT instruction execution
I0T instruction execution

OO O VVWAVWAAAIUWANGES 5 5~ 25 5 0 0 5 0 5 Ui

NN =2 O 000 NON 5 LNV — O O 00 NN N B LN = O 0 00

AL AT A TR TEA AT A TE PR TETE PR PR PR PR FE PR TR PR PR PR PR PR R PR R TR T TR TR R TR TR TR T T

1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
1CD
01¢CD 0 -
1CD 1 -
1CD g -
1CD = EMT instruction execution
01CD & - Trap instruction execution
01CD S = Illegal instruction execution
01CD g = 0dd address fault
8}%8 - Tbit trap
01CD The exception name followed by the number of exception arguments are
8}%3 g pushed on the stack. Final processing is accomplished in common code.
01CD 64 ; If there is no compatibility mode handler declared, then the process
01CD 65 ; is folded up and handed back to the primary, in such a way that the
8}%8 29 primary will execute in EXCEPTION.
O}Eg gg Environment:
81(0 70 Executed by the secondary processor, in kernel mode, on kernel stack.
8}%8 ;1 If interrupted at any point, can continue execution on primary.
01CD 7§ -
01CD 74
01CD 75 .ALIGN LONG
0100 76 MPSSCOMPAT:: ; Compatibility mode faults on secondary
00000000°'9F S0 70 0100 77 Mova RO,#CTLSAL _CMCNTX ; Save RO,k1 in compat context region
50 00000008°9F E 01p7 78 MOVAL alfTLSAL_CHCNTx+8.RO ; Get addr of compatibility context area
80 52 D O01DE 79 Mova R2,(RO)+ ; Save R2 and R3
80 S4 70 0181 80 MOva R&,(RO)+ : Save R4 and RS
gg 36 08 1E4 31 MOVL R6, (RO)+ : Save Ré6
F g 1€7 5 MOVL  (SP)+,(RO)+ : Save oxc:gtion code & clean off stack
60 gE D O1EA 8 MovaQ (SP)+,(RO) : Save PC/PSL and clean off stack
03C00000 8F DD }ES gg PUSHL 0<PSL£C,USER&PSLSV_PRVH06>!<:§t$$_ussggPSLSv_CURHOD> : Fabricate
. a or
00000000°'9F D 1F 8? PUSHL  @#CTLSGL_CMHANDLR ; Compatibility mode handler address
01 1 1F9 g BEQL 208 : Branch if none spogifiod
0 1FB 8 REI : Jump to compatibility handler
1Fe 39
1FC 91 ; No compatibility mode handler was declared. Restore the stack and
1FC 9§ ; saved register, and return process to primary to continue through
1FC 93 ; normal exception code. RO now points to the saved PC in the
1FC 96 ; compatibility context area.
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1FC 95
1FC 99
6E 90 70 O01FC 97 20%: mMova (RO), (SP) : Restore exception PC/PSL
0 0D O1FF 39 PUSHL  =(ROJ : Push oxcostion code again
SG AO 0 01 9 MOVL -28(R0O) RO ; Restore RO from context area
7€ 042C 8F C 0205 400 MOVZWL #SSS_COMPAT,=(SP) : Set exception name
DD 8 8A 401 PUSHL #4 : Set number of signal arguments
g 40; IFPRIMARY <JMP G*“EXESEXCEPTION> ;IF PRIMARY, CONTINUE WITH EXCEPTION
40 ‘1F SECONDARY, RETURN PROCESS TO PRIMARY
43 10 AE 02 18 B S 404 EXTZV  #PSLSV_CURMOD,#PSLSS CURﬁOD.16(SP).-(§P) ;Create PC/PSL w/prev
6E 6 16 C B 405 ROTL #PSLSV PRVMOD, (SP),(SP) ; mode correct & current mode of kernel
00000000 ° GF F 8 F 689 PUSHAB G*EXESEXCEPTION : Adr where primary will execute
FDCB8' ¥ ' g 208 BRW MPSSMPSCHED?2 : Hand process back to primary
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:}? .SBTTL SYMBOLS NEEDED FOR XDELTA
&1; : The followin? symbols are defined so that XDELTA can be linked
2}‘ ; into MP.EXE for debugging the secondary processor.
0 8 0 18 415 EXESROPRAND==ERLSVE (24
419 EXESACVIOLAT==ERL$VEC3§
8 b 417 MMGSP AGEFAULTS*ERLSVEC 6
000 8 8 413 EXESTBIT==ERLSVEC4LOD
0000002C 2%0 EXESBR EAKE;ERLSVECAL

MP
vo
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MPINTEXC
Psect synopsis

= SECONDARY PROCESSOR INTERRUPT Ahb gXCE 12-32::}832 85§8gs§2

! Psect synopsis !

brccnncocncecsccssene

PSECT name Allocation PSECT No. Attributes

. ABS . 0008800 ( ) 00 C 0.) NOPIC USR CON ABS LCL

$ABSS 800 Og ( o) 1 C 1.) NOPIC USR CON ABS LCL NOSHR EXE RD

$AE XNONPAGED 0000238 ( S568.) 02 ( 2.) NOPIC USR CON REL LCL
s R L
i Performance indicators i

Phase Page faults CPU Time Elapsed Time

Initialization 3 00:00:88. 9 0:00:01.16

Command processing 14 0:00:00.89 0:00:05.14

Pass 1 35 0:00:11.84 0:00:32.69

2 bt g Sl e

Symbol table output 22 80§ 8?88:19 80200200:7

Psect synopsis output 5 00: 0:80.0 00:00:00.0

Cross-reference output 00:00: 9.0 00:00:00.?

Assembler run totals 649 00:00:17.1 00:00:49.34

The working set Limit was 1500 pages.
65054 bytes (128 pages) of virtua
There were 60 pages of symbol table space al
425 source Lines were read in Pass 1, produc

pages of virtual memory were used to define 2

Macro Library name

SgSS‘DUAgg: MP.0BJIMP.MLB; 1

~$2558DUA28: [SYS.0BJILIB.MLB; 1
$2558DUA2B: [SYSLIBISTARLET.MLB; 2
TOTALS (all libraries)

1140 GETS were required to define 18 macros.

memory were used to buffer

ode.
local symbols.

he intermediate
located to hold 1132 non-local and
ing 21 object records in Pass 2.
macros.

! Macro Library statistics !

& - - - -

Macros defined

There were no errors, warnings or information messages.
MACRO/LIS=LISS:MPINTEXC/0BJ=0BJS:MPINTEXC MSRCS:MPPREF IX/UPDATE=(ENHS :MPPREF IX)+MSRCS:MPINTEXC/UPDATE=(ENHS :MPINTEXC)+EXECMLS/LIB+LI

AX/VMS Macro V04-00

Page 15
MP.SRCIMPINTEXC.MAR; 1 (1)

NOSHR NOEXE NORD NOWRT NOVEC BYTE
NOSHR EXE RD

WRT NOVEC BYTE
WRT NOVEC LONG

MP\
VO«
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