oy o g -

GRT —-— Resident portiuvn of rea MACRD VOB 0 Friday 18~Dec-87 07: 08
ahle of contents

-1

T

&= 1 RTINT ~—- Real-time interrupt entry point
4- i DIEMT —-- EMT executed from interrupt service routine



Ay

TSRT -~- Resident portion of rea MACRO V05 .0

L LN G

10

11

12

13 000000
14 Q00000
15

16

17

18

19

20

21

2

23

24

25

2b4

27

=28

29

30

31

32

33 000000 000000
34 000002 000000

e e ey tes s

4 Friday 18-Dec—~87 07:58 Fage 1

.TITLE TSRT -— Resident portion of real-time code
CENABL LG
. DSABL. GBL

o v e st prm 4tht ot Semts Sooss S Sem St e dhmm ST S Shats SeSmY M Sbeme S Soast $ONOT S e Sovm s SAMAS Govem S et OO AL S W06 L Stn S0400 Glese SRS PELTS 94008 S BEveD $o0S4 Coves Smbun S0TaS Sertt bveey $9004 Semun e e mpass S deese L. - P

This module contains the resident portion of the T5X-Plus real-time
processing code.

Copyright (c) 1980, 1981, 1782, 1983.
G%H Computer Systems. Inc.

Mashville, Tennessee

All rights reserved.

CBECT  TSRT

TERT:

H
H

3

H

i

H

iobal definitions
.eLOBL RTINT
Global references

. BLOBL  INTEN, FORK, VF$DIR, VC$FLG, GETRTQ, VC$JOB

CGLOBL CQ$J0B, VCEVEC, CAQ$R0, VOSRTN, CAHRTN

. CLOBL  CQ$PAS, VC$PRI, CQ$PRI, QCOMPL, CQ$RNS

D GLOBL CURVE, LOXPAR, KFARG,: UPARO, CUPARQ. UPDRO, CUPDRO

. GLOBL  FPUUSE, UPMODE. PSW, UMSPEY, CPLEMT, UMODE. UPMODE

. GL.OBL  LSPND, FORCEX, CFLAG, EMTENT, CQ$R1, MAXPRI, VPRIHI, S$RT
. CLOBL  LBSPRI, S$TWFN, FP$RT, KPARS, MAPPAR

. BLOBL  CASCP, CPS$RY, CPS8TD

Dsta areas

RISPSY: . WORD 0 sHolds 8P during direct interrupt service call
VCHOLD: . WORD 0 iUsed to hold address of vec ctrl blk during . inten
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.BBTTL  RTINT -~ Real-time interrupt entry point
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RTIMT is the entry point for all real-time interrupts

i  The actual interrupt vector sent the interrupt to the vector control
i block for the interrupt which had the following instruction stored
5 as its first word: [ JB8R R2Z.,RTINT 3. Thus on entry to RTINT, R2
i points to byte 4 of the vector control block.
i Save address of the vector control block.
RTINT: SuR #4, R2 ;s GET ADDRESS OF START OF CONTROL BLOCK
MOV Rz, VCHOLD ; SAVE ADDRESS ACROSS . INTEN
MOV (5P )+, R2 ;s RESTORE R2
; Now do a . INTEN and . FORK to get out of interrupt mode.
JBR RS, INTEN i STANDARD INTERRUPT ENTRY
. WORD O s {PRIGRITY 7)
MOV VCHOLD, R4 s PICK UP ADDRESS OF INTERRUPT CONTROL BLOCK
JER RS, FORK ; DROP DOWN TO FORK LEVEL
. WORD FP$RT ;Fork processing priority
i At this point we are running at fork level with the address of the
; vector control block in H4. '
i Determine if interrupt is directly connected with interrupt
; service routine or it interrupt service routine is to be
i called as a completion routine.
BiTH #VFEDIR, VCHIFLB{R4); Is this a directly connected interrupt?
BNE DIENTR iBr if yes
; Thie interrupt is connected to job through a completion routine.
; Set up a completion routine queue entry for the job connected with
i the interrupt.
CALL GETRTQ s GET A COMPLETION QUEUE ENTRY
MOVE VCSJOB(R4), CR%JOB(R1) ; BET JOB NUMBER
CLR RO
BISB VCEVEC(R4), RO ;s GET VECTOR ADDRESS WITHOUT SIGN EXTENSION
A8L. RO ;s CONVERT TO ABS ADDRESS
MV RO, CQ$RO{R1) i PUT IN RO WHEN WE ENTER COMPLETION ROUTINE
MOV VCERTN(RS), CQERTN(RL) ; SET ADDRESS OF COMPLETION ROUTINE
MOV CHKPARS, CQEPAS{R1); Bave current kernel PAR 5 mapping
MOVEB VCEPRI(R4), RS i GET COMPLETION ROUTINE PRIORITY
BNE 3% iBr if priority not zero
MovB #HSETWFN, CQHRNS{R1); Bet non-real—-time execution state
MovB #CPESTD, CQHCP (R1); Set standard compl vitn class priority
MOVB CQ$JOB(R1), RO ;Get job index number
MOVB LBSPRI{(RO), CQ$PRI{R1); Set execution priority
BR 4%
3% MOVB #SERT, COSRNS(R1): Set real-time execution state
MOVB #CPERT, CQHCP(R1); Bet real-time compl rvitn class priority
ADD VPRIHI. RS iAdd base rTeal—-time priority
CMP RS, #MAXPR1T iDid priority overflow?
BL.O8 2% iBr if not

MOy H#MAXPRI, RS iReduce to maximum asllowed
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RTINT ~— Real-time interrupt entry point
58 000200 110561 0000006 2% MOVE RS, CQ$PRI(R1) i Bet execution priority
o9 H
&0 i Queue a completion routine for the job
a1 i
62 000204 010104 4% MOV R1,R4 ; GET ADDRESS OF COMPLETION QUEUE ENTRY
43 000206 004747 0000006 CAl.L QCOMPL. i QUEVUE A COMPLETION REQUEST FOR THE JOB
o4 H
65 ; Finicshed
&b i

67 000212 00207 1&: RETURN
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point
; Enter an interrupt service routine that is directly connected to
i a real-time interrupt.
;3  SBave pointer to interrupt control block
3 (CURVC non—-zero is alse o flag that we are executing a directly
i connected interrupt service routine.)
DIENTR: MOV R4, CURVC i Bave address of interrupt control block
i  ©et index number of job that is to receive the interrupt and map
i KPARA to job‘s context hlaock (note, the FORK saved original KPARS).
MOoVE VCHEJOB(R4) R ;Bet job index number
Q000006 Mav LCXPAR(R1), @#KPAR& ; Map kernel par 6 to job context block
; Save current user—-mode FPAR registers and load for new job
MOV HUPARO, R} iPoint to user FPAR registers
MOy #CUPARO, R2 iPoint to PAR holding cells in context block
MO #UPDRO, R3 ;Point to user PDR registers
MoV #CUPDRO, R4 ;Point to PDR holding cells in context block
MOV #8. , RO ; There are 8 PAR and PDR register pairs
14 MOV {R1), —(BP) ; Bave current user PAR value
MOV (R2)+, (Ri)+ ;i Set PAR to map to job being called
MOV {R3), —{5P) i Save current user PDR value
MOV {(R4)+, (R3)+ ; B5et PDR to map to job being called
508 RO, 1% ;Loop if more PAR’‘’s to load
MoV CURVC, R4 i Recover pointer to vector control block
; If Floating Point Unit is in use, save its status
TETB FPUUSE i Is FPU in use?
BEQ 2% iBr if not
STFPS R2 ; Save FPU status
MoV Ra, —{SP)
SETD i Bet to 64—-bit mode
5TD RO, —{5P) i ACO
8TD R1, —(BP) s ACT
STh R2, —{&GPF) P ACR
85TD R3, —(SP) i AC3
DD R4, RO i ACG—--FACO
87TD RO, —{5P) ; {ACH)
L.DD RS, RO s ACS—ACO
8Th RO, —(GP) i {ACS)
LDFPS R ilLeave FPU status same a5 on entry
3 Set up user-mode SF
DO0000C 2%: BIg #UPMODE., @#P5W iMake sure previocus—mode = user
MFPD &P i Bave current user—mode stack pointer on stack
MO UMSPEY, Ri2 ; Should we use 5P from context block?
BNE 3% iBr if yes
MOy {8P), R2 iNo, use current user mode SP

2

Push address

of completion exit EMT on user’s stack
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58 000352 012746
59 000356 106642
60 0003460 010244
41 0003462 106606
62
63
64
&5 000344 010667
&6 000370 012737
67 000376 012746
68 000402 016444
69 000406 000002

of rea MACRO VOS5 04

~- Real-time interrupt entry point

0000006

177410
0004107 Q00030
Q000000
00000086

3%

MOV
MTPD
MOV
MTPD

Enter user’s

MOV
MoV
MOV
MOV
RTI

Friday 18-Dec-87 07:58 VFage 3-1

#HCPLEMT, —{&BF) ifhddress of exit emt in user’s job

~{R&) ;i Push onto user’s stack
R, —(5P) ; Bet user—mode SP for job being entered
8P

interrupt service Toutine

SP, RISPSYV ;i Save 8P before entry to user’s routine
#DIEMT, @#30 ;i Bend EMT traps to DIEMT routine
#UMODE 'UPMODE: —(8FP) ;Set PS5 for interrupt routine
VCERTN(R4), ~(8F); Set PC for interrupt routine

iEnter interrupt service routine
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DIEMT —— EMT executed from interrupt service routine
1 .8BTTL. DIEMT ~— EMT executed from interrupt service routine
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3 i AN BEMT was executed from within a directly connected real-time interrupt
4 ; service routine. This can only be one of three things:
5] i 1. A request to return from the interrupt service routine.
& ; 2. A request to schedule a completion routine for the job.
7 H 3. A (RBUM EMT to restart the main-line program routine.
& ;
% Q00410 DIEMT:
10 H
11 i Determine if this is a request to exit from the interrupt service routine
12 ;
13 000410 0214627 0000026 CHMP (SP), #CPLEMT+2 . Is this the EMT to exit from int routine?
14 Q00414 001322 BREQ DIEXIT iBr if yes
15 i
16 i This is not a request to exit from the interrupt service routine.
17 ;
18 000414 0100445 MOy RO, —{&P)
19 Q00420 010146 MOV R1i, -{S8P)
20 000422 010244 MOV Ra, —{&5P)
21 000424 Q104446 MOV R4, -{G8F)
22 i
23 i SBee 1f it is a . RSUM EMT.
24 i
25 0004246 016704 0000006 MOV CURVC, R4 iGet address of vector control block
26 000432 016601 000010 MOV 8. (gP),R1 ibGet address past EMT instruction
27 0004346 106541 MFPD -{R1) i Get the EMT instruction
28 000440 021627 104374 CMP {SP), #104374 i Could this be a . RBUM EMT?
29 000444 001012 BNE DICMPL iBr if not
30 Q00444 020027 001000 CMP RO, #1000 iCheck contents of RO
31 000452 001103 BRNE DIEXIT iBr if not . RBUM
32 H
33 i Perform a . R5UM from within & directly connected interrupt routine
34 H
3% 000454 116401 0000006 DIRSUM: MOVB VC$JOB{(R4), R1 iGet current Jjob number
36 000460 005261 0000006 INC LSPND{(R1) i Increment . BPND count for job
37 000444 004767 0000006 CalL FORCEX i Force execution of the job
38 000470 000443 BR DIEMTX iGo exit from EMT processing
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Determine if this is an EMT to request that a completion routine
be scheduled for the job.

The form of the EMT is

375

RO pointing to the following EMT argument block:

21, 140
completion_routine_address
completion_routine_priority
value_to_pass_in_R1

4]

(SP)Y, #104375 ils this an EMT 373 instruction?

DIEXIT iBr if not

{RO)+ ;Get lst word of EMT argument block
{SP )+, #4001 ;s Function code = 140 and sub-—fun = 2217
DIEXIT ;i Br if not

This is a request to schedule a completion routine.
Get a completion request queue element.

GETRTQ ;iGet a completion Q element (address in R1)

Set up the queue element

TSRT —-- Resident portion of rea MACRO VO5. 04
PIEMT —= EMT executed from interrupt service routine

1 3

2 ;

3 ;

4 H

5 ;

hiot i

7 i EMT

8 i

9 i With

10 H

11 H . BYTE
12 i . WORD
13 ; . WORD
14 ; . WORD
15 H . WORD
1é ;

17 000472 021627 104375 DICMPL: CMP
18 0004746 Q01071 BNE
19 000500 106520 MFPD
20 000502 022627 060021 CHMP
21 000506 (001040 BNE
22 ;
23 ;
24 ;
29 ;
246 000510 0047467 0000006 CaLlL.
=2 i
Qg ;
29 i
30 000514 116441 0000006 Q000006 MOVB
31 000522 1063520 MFPD
32 000524 012641 0000006 MOV
33 000530 1063520 MFPD
34 000532 012602 MOV
35 000534 001011 BNE
36 000536 112741 0000008 000000G MOVEB
37 000544 116102 0000006 MOVE
38 000550 1162461 0000006 000000¢C MOVE
39 0005546 000414 BR
40 0005860 1127461 000000¢ 000000C 2% MOoVE
41 0005B&66 (66702 0000006 ADD
42 000572 020227 0000006 CMP
43 0005746 101402 BLOS
44 0004600 012702 0000008 MOV
45 000604 110261 000000 1% MOVE
44 000610 1046520 3% MFPD
47 Q004612 0126461 0000006 MOV
48 0006146 005002 CLR
49 000620 156402 0000004 BISB
50 Q00624 Q06302 ASL.
51 000&26 010261 0000006 MOV
52 3

a3 ; Queve the
54 i

55 000632 010104 MV
546 000634 Q04767 0000006 Cabl.

27

completion routine

VCSJOB(R4), CQ$JOB(R1) ;i Set job number for completion routine
(RO)+ i Get address of completion routine
(SP)+, CAQ$RTN{R1);: Set completion routine address in Q element

{RO)+ iGet priority value
{SP)+, R&
2% ;Br if priority value not zero

HSETWFN, CQERNS(R1); Set non-real-time execution state
CA$JOB{(R1), R2 iGet job number

LBSPRI(R2), CQ¥PRI(R1); Set execution priority

3%

#SERT, CASRANS(R1);: Set real-time execution state
VPRIHI, R ;Add base priority for real—-time jobs
R2, #MAXPRI iDid priority value overflow?

1% iBr if not

#MAXPRI, R2 i Set maximum allowed priority

R2, CQ$PRIIR1) iBet execution priority

(RO + ;Get value to be passed in R1

{SP)+, CQER1{(R1) ;8et R1 value for completion routine

R2

VCEVEC(R4), Ra iGet vector address without sign extension
R ; Convert to abs address

Rz, CABRO(R 1) iPass to completion routine in RO
for the job

Ri, R4
QCOMPL.

;Get completion @ element pointer to R4
i Queue the completion routine request
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DIEMT —— EMT executed from interrupt service routine
a8 i Return to interrupt service routine following EMT
59 ;
60 00D&640 0O5726 DIEMTX: T8T {8P)+ iRemove EMT instruction from stack
61 00LLY4 D1=2604 MOV {SP)+, R4
&2 000644 01260 MOV (SP )Y+, Ry
63 000646 012601 MOy (SP)+, R
64 Q00650 012600 MOV (8P)+, RO
&5 0004652 042766 000000€ 000002 BIC #HOCFLAG, 2(8P) iC~flag will be reset on return from EMT

a6 000440 QOQO0R RTI iReturn from . RBUM EMT
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DIEMT ~-- EMT executed from interrupt service routine
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2 i Exit from directly connected interrupt service routine
3 i
4 Q00862 0167086 17711 DIEXIT: MOV RIGPSV, 5P iRestore BF to state before entering int rtn
5 000666 106606 MTPD SpP iRestore user—-mode 5P
& ;
7 i Restore Floating Point Unit status if it is in use
g ;
9 000670 103747 0000004 TGTH FPUUSE ils FPU in use?
10 Q00674 001412 BEQ 14 iBr if not
11 000676 170011 SETD iSet &4-bit mode
12 000700 172424 1-DD (SP)Y+, RO i (ACH)
13 000702 174000 8TD RO, RS s ACO-~2ACH
14 000704 1724246 LDD (SP)+, RO ;3 (ACA)
15 000706 174004 STD RO, R4 i ACO~--2ACH
16 Q00710 1727256 .00 (SP)+, R3 3 AC3
17 000712 172624 1.DD {BP)+, Ra s ACR
18 000714 17252646 1.DD (SP)+, R1 i ACL
19 0007146 172426 1.DD (SP)Y+, RO i ACO
20 000720 170126 LDFPS (SP)+ s FPU status register
21 i
2 ; Rectore user-mode memory mapping
23 ;
24 Q00722 012701 0000206 14: MOy HUPARO+16. , R ;Point past last PAR register
25 000726 012702 0000206 MOV HUPDRO+16. , R2 iPoint past last PDR register
26 000732 012700 000010 MOV #8. , RO ilLoad 8 PAR/PDR register pairs
27 000734 012642 2% MOV (BP)+, —{(RZ) iRestore PDR register
28 000740 012641 MoV (8P)+, -{R1) iRestore PAR register
29 000742 077003 508 RO, 2% il.oop if more to restore
30 ;
31 ;i Bay we are exiting from interrupt service routine
32 i
33 000744 005067 0000006 CLR CURVC ;i 8ay not in interrupt service routine
34 000750 012737 000000€ 000030 MOV HEMTENT, @430 iRestore EMT trap vector
35 H
34 ; Return to FORK which will return from interrupt
37 ;
38 000756 000207 RETURN iReturn to FORK
a9 000001 . END
Errors detected: 0

###% Assembler statistics

Work file vreads: O

Work file writes: O

Size of work file: &4 HWords ( 1 Pages)
Size of core pool: 17%20 Words { 70 Pages)
Operating system: RT-11

Elapsed time: Q0:00:05 23
DIK: TSRT, LP: TSRT=DK: TSRT. MAC/C/N: SYM
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