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Q00000

000000

.TITLE TSEXEC -— T8X—-Plus Executive Module
CCSECT  TSEXEC

.ENABL LC
. ENABL AMA
. DSABL  GBL

TSEXEC:

e e M we e We We fer s Mr fwe e tes %

TSEXEC is the executive control module of TSX-Plus.
It contains routines to perform Job scheduling, memory management,
clock interrupt processing. etc.

Copyright (c) 1980, 1981, 1982, 1983, 1984, 19805.
S&H Computer Systems., Inc. Nashville, Tn.

All rights reserved.
Written by Phil Sherrod.
Global definitions

. GLOBL SCHED, EXEC, STOP, CLKINT, INTLVL, CLKRTI. DIEARG, DIEMSG
.GLOBL DIEPC, DIESP, S8YSHL 1, TRPARS, USP, INBSY, OUTBSY, EXCBUF
. GLOBL ENQHD, ENQTL., DEQ, FORCEX, UREGQO, TRP250, QSRCH
.GLOBL CHKABT, QHIPRI1., FPTRAP, TRP4, TRP10, STKLVL, ABRTOV
. GLOBL DOSCHD, INTEN, SYSXIT, SUTOP, MRKTHD, INIJMP

. GLOBL  TSEXEC, FORK, KMNSTR, KMNSTK, KMNPGS

. GLOBL KMNCHN, GNSPND, INTPRI, TRP14, TRP20. TRP24

.GLOBL TRP34, EXCINI, INITFL, 6TSYMB, QHDSPN, MBFFLG

. GLOBL. ODTTRP, DATIML, DATIMH, UIOCNT, 58, ENSYS

. GLOBL PMUSER, PMFLGS, PMBASE, PMTOP, PMNBPC, INTENX

. GLOBL PMPAR, PMRUN, PMCELS, SYNCH, UEXINT. MEMPAR

. GLOBL SETMAP, JMPO, LOKSWP, MEMSWP, DTL.X, SYPNCR, CRUSP2
.GLOBL CHKUSP, EXCJOB. EM$S0F., MAPSYS, SYSMAP, UEXRTN

. GLOBL CLKCNT, TIKCNT., TKSCNT, MINCTR, CLKPS, CLKPC

. GLOBL RUNGHD, RUNQTL., QCPU, GNSPNX, QHDSP X

. GLOBL BRKPT, USRJOB, SPDJOB, GETMEM, TRYPLS, TRYRGN

. GLOBL INTPRI, FRKCQE., RUNGHD, SWPCOT, TRYMEM, MEMXPN

. 6LOBL FREMEM, FPUUSE, UMSPSV.: CURVC

. GLOBL  INTSTK, INTSND, 85, SSEND, QUNSIG

. GLOBL FRKPRI, FRKGET, FORKQ., SWPPOS, SWPJOB, CURFRK

. GLOBL CXTWDS, CXTPAG, CXTPDR, CXTRMN, SLLTSIZ

. GLOBL CXTBUF, CXBOWN, CXBJOB, CXBBAS, CXBS1Z, CXBMOV

Global references

. GLOBL  $GEMAR

. GLOBL CFLAG. MAXSRD, SR$PAR, SR$PDR, SR$P X, DOTRMP
. GLOBL $DILUP, $INIT, $DISCN, LIOCNT, IOHLTM, S$SPND
. GLOBL $VNOTT, GETRTQ. $WDISP., WINDSP

. GLOBL  $INKMN, $SETCC. NEWUSR, VSWPFL, $RDSAV, LEW1 1
. GLOBL S$IO0FN. S$CPU, $FPUEX, PO$DBG, PRIVCO

. 6LOBL EMTCAD, SPCPS, CPLLEMT. MAPPAR, $5USPN

. GLOBL S%$$RUN, QUECHR. $DBGBK, DBGBRK, SWAFPER

. GLOBL QF$SYN, QF$I0T. CQ$J0OB, S$TWFN, QCOMPL

. 6L.OBL. MMENBL., SROMMR, MEM254&. EMMAP, 10MAP, SR3MMR
.GLOBL SHINWT, S$TMWT. $DEBUG, BRKENT, $NOUCR

. GLOBL LSW,LSW4, LJSW, LBSPRI, VPRIVR, CURCP
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58 .GLOBL LSW8, $S6110, $S6HI0, CO$FLG, QF$SCR
50 GLORL  FREINQ. LCMPL, RYRHI T. CO$CP
&0 .GLOBL LSTATE, FQ$PRI, FP$MAX, FP$DEF, CP$5YN
61 . GLOBL CQ$LNK, CQ$RTN, CAQ$RO, CAQ$R1, CA$PAS
62 .GLOBL SB$TXT, SB$PNT, CCFLG, LSCCA, FREFRK
63 . GLOBL USRJOB, INITEO
64 . GLOBL RPAR, RPDR. D. FLAG, D$DMON
&5 . GLOBL ERRLOC, JSWLOC, UFPTRP
ab .GLOBL EMS$PFT
67 .GLOBL EMS$UEI, EM$MPR, EM$JMO, EM$FRK
a8 .GLOBL TSXTX, TRPCOM, SYSDIE, LPRI, VPRIHI, VPRILO
69 .GLOBL $CTRLC, LSW9, $VIRJB, TRPBPT
70 .GLOBL  LGLINK, $NOABT, CXTBAS, VPARS
71 .GLOBL CORUSR, MA$RGN
72 .GLOBL MINTIM, FP$CKT
73 .GLOBL CW$FPU, CONFIG, LIOHLD
74 .GLOBL S$$HIP, UPMODE
75 .GLOBL $INCOR, SYSDIE, FPTRPX
76 .6LOBL  LMEMIN, LBASE, SPSAVE, PCCCR2, PROFLG
77 . GLOBL QFREE, $NDMEM, LSTSL, CONFIG
78 . GLOBL UPARO, UPDRO. UPAR1, UPDR1, KPARG, PSW
79 . GLOBL S$WFM. LNBLKS, LPARBS, $MLOCK, $NLOCK
80 .G6LOBL FQ$LNK, FA$R4, FQ$RS, FASRTN, FA$PAS
81 . GLOBL RMNPDR, UPAR&, UPDR&, UPAR7, UPDR7
82 . GLOBL UMODE. $10MAP, S$$RT, LCXPAR, FQ$PAS
83 . GLOBL UHIMEM, FRE10G, FQUFB
84 .6LOBL LITIME, FQ$R1, FQ$R2, FQ$R3
85 . GLOBL S$HICP
86 . GLOBL CW$FPU, JSTKND
87 .GLOBL MINTIM
a8 .GLOBL VINTIO
89 . GLOBL SNMSHD, SB$LNK, $KINIT
90 . GLOBL  NMUMB
91 .GLOBL LQUAN
92 . GLOBL BASMAP, LOMAP, HIMAP, FREPGS, $MAPOK, LSW7
93 .GLOBL  S$TMWT, S$INWT
94 . GLOBL CQ$PRI, CA$RNS
95 . GLOBL MAPUSR
96 .GLOBL CS$ERR, CS$EOF
97 . GLOBL PMSIZE
98 . GLOBL R$UBAS
99 .GLOBL LSWé
100 . GLOBL SN$RTN, SN$JOB, SN$ID
101 . GLOBL OVRHC, OVRADD, 0. PAR, KPARS
102 . GLOBL CLKRUN, IOPAGE
103 . GLOBL LNSBLK
104 .GLOBL LHIPCT, VHIPCT, S$RT, S$LOW
105 . GLOBL CUPARO, CUPAR1, CUPAR®&, CUPAR7
106 . GLOBL CUPDRO, CUPDR1, CUPDR&, CUPDR7

A
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NONDPORWUN -

000000
000001
000002
000003
000004
000005
000006
000007
000010
000011
000012
000013
000014
000015
000014
000017
000020

000022
000024
000026
000030
000032
000034
000036
000040
000042
000044
000046
000050
000052
000054
000066
000070
000072
000074
000076
000100
000102
000104
000106
000110
000112
000114

001000
000400

000015
000012
000007

000
000
000
000
000
000
000
377
377
000
001
000
020
000
000
000
000

000000
000000
000000
000000
00C000
000000
006000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
177777
177777
000000
000000
000000
000000
000000
000000

i Misc.
88
SSEND

3

I}

data cells

1000
600

i Ascii characters

CR
LF
BELL

RUNQHD:
RUNQTL.:
USRJOB:
SPDJOB:
DOSCHD:
SWPCOT:
EXCJ0B:
INTLVL:
STKLVL:
FRKPRI:
INITFL:
FPUUSE:
PROSKP:
CXBOWN:
CXBJOB:
INBSY:

QUTBSY:

INTSTK:
INTSND:
DTLX:

ODTTRP:
SYSMAP:
TRPARS:
DIEMSG:
DIEARG:
DIEPC:
DIESP:
KMNSTHK:
KMNSTR:
KMNPGS:
KMNCHN:
MRKTHD:
MEMSWP :
LOKSWP:
MBFFLG:
CLKCNT:
TIKCNT:
CLKPC:
CLKPS:
DATIML:
DATIMH:
TKSCNT:
UIOCNT:

U I

. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. EVEN

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. BLKW
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

15
12
7

F 1T OO0 0000
-

O0OO0O0RORO
Ly

CoO00UOCOO0O0O00O0CO0O0C0000

; Top of system stack area
; Base of system stack

; Carriage-return
iLine—feed
; Bell

iHead of execution state list

i Tail of execution state list

i Number of job that owns usr data base

i Number of job that owns SPD data base

i Non—-zero ==2 need to do job scheduling
iNon—zero ==2> Reschedule when CORTIM expires
i# of job with exclusive access to system

i Interrupt level counter

;. GE. O == Running on interrupt stack
iCurrent fork priority

i Non—zero ==2> system initialization being done
i Non—zero ==2> FPU unit in use by current job
;i Counter used for PRO-350 clock interrupts

i Number of job that owns CXTBUF

i Number of job whose cxt blk is in CXTBUF

i Number of job currently being inswapped

i Number of job currently being outswapped

iPointer to start of interrupt stack
;Pointer to last word in interrupt stack

i # minutes of uptime for demo system
iAddress of breakpoint entry into system ODT
inumber of system segment currently mapped
iKernel PARDS content when trap occured
iPointer to system crash message

i Argument value for system crash

i Address of call to SYSHLT

i Kernel par 5 mapping at time of crash
iAddress of Kmon stack

iStarting address of Kmon

; # 296~word memory pages needed to run TSKMON
; Bave status for Kmoen file channel

iHead of mark—time queue list

i# Jjobs needing memory—expansion outswap

i# jJobs needing to be locked in memory
iNon—zero==>Message buffer was freed

i # USER I/0 OPERATIONS IN PROGRESS
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58 000116 001130 MINCTR: . WORD 600,

59 000120 000000 UspP - ~WORD 0

&0 000122 000340 INTPRI: . WORD 340

&1 000124 000000 FRKCQE: . WORD 0 ; FORK queue head

62 000126 000000 SYPNCR: . WORD 0 ;iPending system mark—-time compl requests

63 000130 000000 CURVC: . WORD 0 ; Addr of current direct interrupt control blk
64 000132 000000 CURFRK: . WORD 0 iAddress of currently running fork routine
65 000134 000000 SWPPOS: . WORD 0 ;Ptr to table with swap file slot positions
&b 000136 000000 SWPJOB: . WORD o) iPtr to table with #‘s of jobs in swap slots
&7 000140 000000 SLTSIZ: . WORD 0 i# blocks used by each slot in swap file

68 000142 000000 PMUSER: . WORD 0 i# of user doing performance monitoring

69 000144 000000 PMFLGS: . WORD 0 ; PF$ flags for performance monitor

70 0001446 000000 PMBASE: . WORD 0 ; Base address being monitored

71 000150 000000 PMTOP: . WORD 0 ; Top address of region being monitored

72 000152 000000 PMNBPC: . WORD 0 ; Number of bytes per p.m. cell

73 000154 000000 PMPAR: . WORD 0 ;Address of pm vector area

74 000156 000000C PMCELS: . WORD PMSIZE/2 s Number of cells in pm vector area

75 000160 000000 PMRUN: . WORD 0 i Non—zero if performance mon in progress

76 000162 000000 CXTWDS: . WORD 0 i # words for job context block

77 000144 000000 CXTPAG: . WORD 0 ;# Dl2-byte pages for jJjob context block

78 0001446 000000 CXTPDR: . WORD 0 i PDR value to map job context block

79 000170 Q00000 CXTRMN: . WORD 0 ; Address in context area of simulated RMON
80 000172 000000 CXTBUF: . WORD 0 ;i Addr of buffer used for accessing cxt blk
81 000174 000000 CXBBAS: . WORD 0 i Addr of data currently in CXTBUF

82 000176 000000 CXBSIZ: . WORD 0 iAmt of datas currently in CXTBUF

83 000200 000000 RMNPDR: . WORD 0 ; PDR value to map to simulated RMON

84 ;

85 ;i End of TSEXEC data area.

86 i DBegin 1024 byte buffer used by TSINIT at this point.

87 i

»
88 000202 EXCBUF: i Base of area used by TSINIT for buffer
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1 i

2 i Macro to print an error message when a sustem crash occurs.
3 ;

4 i Arguments:

S ; MSG = Name of error message to print.

-] ; ARG = (Optional) argument value to display with error message.
7 ;

8 . MACRO DIE M3G, ARG

9 MoV MSG, @#DIEMSE

10 . IF NB, ARG

11 MOV ARG, @#DIEARE

12 . ENDC

13 CALL GHSYSHLT

14 . ENDM DIE

15 ;

16 i Macro definition for call global routines residing in mapped system regions
17 H

18 . MACRO OCALL ENTADD

19 . IF B, ENTADD
20 . ERROR ; OCALL SPECIFIED WITH NO ENTRY ADDRESS
21 . MEXIT
22 . ENDC
23 CALL OVRHC i CALL THE OVERLAY HANDLER
24 . WORD ENTADD i BPECIFY THE ENTRY POINT
29 . ENDM
26 ;
27 B e e e e e e e o e o o - ——
28 MACROS TO ENABLE AND DISABLE INTERRUPTS.
29 ‘DISABL‘ RAISES THE CPU PRIORITY LEVEL TO 7.

30 ; ‘ENABL ' LOWERS THE PRIORITY TO THE CURRENT OPERATING

31 PRIORITY WHICH IS STORED IN INTPRI.

32

33 .MACRO DISABL i DISABLE INTERRUPTS

34 BIS #340, @#PSW

235 . ENDM DISABL

3é ;

37 . MACRO ENABL ; RESTORE INTERRUPT STATUS
38 BIC INTPRI, @#PSW

39 . ENDM ENABL.
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é ; Starting point of execution of TSX-Plus.

2 ; Enter initialization module.

Z 000202 000137 0000006 éTART: JMP INITGO

g ; Call from TSTTY for "R to allow breakpoint capture for debugging.
lg 000206 000207 éRKPT: RETURN ireturn to TSTTY for echo processing
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SCHED -- Suspend job and look for another

1 .SBTTL. SCHED -- Suspend job and look for another

2 B et e e e e e et e st e - ————

3 ; The SCHED routine is called to suspend the execution of the

4 ; current user and to look for another user to execute.

S i  BCHED selects the highest priority user who is ready to run

6 ; (or waits for a user to get ready to run), gets that user into
7 i main memory, and then returns control over to the user.

a ; On return from SCHED, the user is ready to run and the execution
9 ; time quantums have been set up.

i0 i When called, the user’s stack must be in SP.

11 i All registers are preserved.

i2 ;

13 i Bave all of the user‘s registers on his stack

14 i

15 000210 010046 SCHED: MOV RO, —(SP)

16 000212 010146 MOV R1, —-(8P)

17 000214 010246 Moy R2, -(5P)

18 000214 010346 Mav R3, —(8P)

19 000220 010446 MOV R4, -(8P) .
20 000222 010546 MOV RS, —(SP)
21 i
22 i Check for user stack overflow.
23 i
24 000224 020627 0000006 CMP SP, #JSTKND icheck the stack limit
25 000230 101010 BHI 1% ibr if stack is ok
26 000232 DIE $EMESOF, #3 i stack overflow
27 H
28 3 Say user is no longer executing.
29 ;
30 000252 010603 14:; MoV SP,R3 iSave user‘s stack pointer
31 000254 012706 001000 MOV #88, GP ; Bwitch to system stack
32 000260 004737 0024167 CALL PKSTAT iPack status into job context block
33 000264 010337 0000006 mMov R3., SPSAVE iSave user’s stack pointer in his context area

000270 105037 0000006 CLRB CORUSR iUser is no longer running

W
H
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SCHED —— Suspend job and look for another

1 H

2 i Find a job to run.

3 3 The EXEC module is entered from SCHED to find the next user to rTun.
4 ; EXEC locates the highest priority user and if that user is

S5 ; ready to run starts execution of the user.

) ;i EXEC is also called at the end of TS8X initialization to begin

7 i operation of the system.

g ;

? ; If current job is @ real—time job that has acquired exclusive

10 ; access to the system: continue to run it and bypass the normal

11 i swapping and scheduling process.

i2 H

13 000274 113701 0000067 MOVB EXCJOB, R1 iIs there an exclusive real-time job?
14 Q00300 001031 BNE GTRDY i If yes then go try to run it

15 ;

16 i Call the swapper and see if it has anything to do.

17 ;

18 000302 004737 0006267 EXEC: CALL SWPCHK ; Give swapper a chance to rTun

19 ;
20 i  Now search down the job run queue from highest priority to lowest
21 H priority looking for a job that is in memory and wants to run.
22 ;
23 000304 DISABL iiiDisable interrupts
24 000314 105037 000004 CLRB DOSCHD iii8ay a scheduler cycle has been done
25 000320 113701 000000~ MOVB RUNGHD, R1 iiiPoint to 1st job in run queue
26 000324 001413 BEQ 2% iiiBr if no Jjobs (system must be idle)
27 000326 026127 0000006 0000006 1%: CMP LSTATE(R1), #5%$RUN ;;; Does this job want to run?
28 000334 101007 BHI 2% iiiBr if there are no jobs that want to run
29 000336 032761 0000006 0000006 BIT #$INCOR, LSW(R1) ;:: Is this job in memory now?
30 000344 001007 BNE GTRDY iiiBr if yes
31 000346 116101 0000006 movne LALINK(R1).,R1! iiiTry next jJjob in list
32 000352 001365 BNE 1% iiiBr if there is another to test
33 i
34 i There are no in—core Jjobs that want to run.
35 H Loop in scheduler until one becomes available.
34 H
37 000354 2% ENABL. iEnable interrupts
38 000362 000747 BR EXEC i Keep looking for a job to run

Y
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8CHED ~— Suspend job and look for another

1 i

2 i We found a job to run.

3 i The job index number is in R1.

4 ;

5 000364 110137 0000006 STRDY: MOVB R1, CORUSBR ;3i8ay this job is running

& 000370 ENABL ;Enable interrupts

7 i

8 i See if we are reactivating an old job or starting a new job.

4 i

10 000374 032761 0000006 QD00006G BIT #EINIT, LSW(R1) ;Is this an old or new job?

11 000404 001002 BNE 2% iBr if old job

12 000406 000137 0000006 wJMP NEWUSR ;i Go initialize a new job

13 ;

i4 i We are reactivating an old job.

15 H If the execution of this job has been suspended, put job back to sleep.
16 ;

17 000412 032761 0000006 000000C 2%: BIT #$SUSPN, LSW(R1) iHas job’s execution been suspended?

18 000420 001415 BEQ &% ;Br if not

19 000422 105741 0000006 TSTB LIOCNT(R1) i Does Job have any 1/0 active now?
20 000426 001404 BEQ 7% iBr if not
21 000430 012761 0000006 0000006 mMov #I0HLTM: LIOHLD(R1) ;Hold I1I/0 for this job
22 000436 000406 BR 6% ; But let it run till I/0 stops
23 000440 012700 0000006 7%: MOV #S$SPND, RO iPut job in suspended state
24 000444 004737 0044247 CALL ENQTL. iPut job in suspended state
25 000450 000137 000302 WJMP EXEC ; Go back to scheduler to find another job
26 i
27 i Set up kernel—-mode PAR& to point to job’‘s context block

28 i
29 000454 016137 0000006 000000G 6%: MoV LCXPAR(R1)., @#KPARS i Map kparé to job’‘s context block

30 H
31 ;i Bet up memory mapping registers for this job.
32 i Check to see if the memory mapping registers are already loaded
33 i for the job we want to run.
34 ;
35 000462 120137 0000006 CMPB R1, MAPUSR ; Is memory mapping set for job we want to run?
36 000466 001411 BEQ 5% iBr if yes

37 ;
38 i Memory mapping is not set up correctly for the job we want to run.
39 i  Determine if mapping information in job’s context block is set up
40 i correctly. If so0. just load it into PAR registers, otherwise
41 i call SETMAP to compute memory mapping information.
42 i
43 000470 032761 0000006 0000006 BIT HEMAPOK, LSW7(R1); Is memory mapping info in context block ok?
44 000476 001003 BNE 3% iBr if yes
45 Q00500 004737 001534~ CALL SETMAP i Set up memory mapping registers for the job
46 000504 000402 BR 5%

47 0005048 004737 0022767 3% CALL LODMAP il.oad par registers from context block info
48 i
49 H See if double Ctrl—-C occured while we were asleep and user

50 i did a . SCCA.

21 i If so0, set status flag in SCCA status word.

52 i

53 000512 032761 0000006 0000006 5% BIT #$SETCC, LSW4A4(R1): Do we need to set control-c status flag?
54 000520 001415 BEQ 1% iBr if not

55 000522 016100 0000006 MOV LSCCA(R1), RO iDoes user want control-c trap control?
56 000526 001407 BEQ 4% iBr if not

57 000530 052737 0000006 0000006G BIS #UPMODE, @#PSW i Set user—-previous—mode in PS

-
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SCHED —— Suspend job and look for another
58 000536 106510 MFPD @RO iGet current contents of user’s flag cell
52 000540 052716 0000006 BIS #CCFLG. {(SP) ; Set ctrl-c flag
60 000544 106610 MTPD @RO i Store into cell in user’s program space
61 000546 042761 0000006 000000C 4% BIC #$SETCC, LSW4(R1); 8ay it has been done
b2 i
63 i Unpack job status information from context block.
&4 ;
65 000554 013703 0000006 16: MoV SPSAVE, R3 ;Get pointer to job context area stack
&6 000560 004737 0025627 CALL UPSTAT ;Unpack status for job
&7 ;
68 i Switch to job’s internal stack.
69 3
70 000564 010306 MOV R3. SP iRun on stack in context block
71 ;
72 i ©See if we need to call any completion routines for this job.
73 H
74 000566 004737 0027327 CALL DOCMPL. i Run any pending completion routines
75 ;
76 ; See if we need to redisplay display window for job
77 i
78 000572 032761 0000006 0000006 BIT #SWDISP, LSW6(R1): Do we need to redisplay window?
79 000600 001403 BEQ % iBr if not
80 000602 ocaALL WINDSP iRedisplay window for job
81 ;
82 i Restore user‘s registers
83 ;
84 0004610 012605 9% MoV (SP)+,R5
85 000612 012604 MoV (SP)+, R4
86 000614 012603 MoV (SP)+,R3
87 000616 012602 MOV (SP)+,R2
88 000620 012601 Mov (SP)+,R1
89 000&22 012600 MOV (SP)+, RO
?0 i
21 i Return to life!
?2 ;
23 000624 000207 RETURN i Return from SCHED
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SWPCHK —— See if job swapping is needed

1 .SBTTL SWPCHK —— See if Jjob swapping is needed

2 B e e e e e e e S 2 -
3 i SWPCHK is called to see if jobs should be swapped into or out of memory.
4 ;

5 0004626 105737 0000006 SWPCHK: TSTB VSWPFL ;Is this a non—swapping system?
6 000632 001407 BEQ 9% ;Br if non—swapping system
7 H

8 i Return quickly if the swapper is currently busy

9 ;

10 000634 113700 000020’ MOVB OUTBSY, RO ; QOutswap busy flag

11 000640 153700 000017’ BISB INBSY, RO i Inswap busy flag

12 000544 001002 BNE ¢ ;Br if swapper is busy now
13 i

14 ; The swapper is not currently busy.

135 i Call the swapper to see if it needs to do any swapping.
16 i

17 000646 004737 0000006 CALL SWAPER i Try to do any job swapping
8 i

19 3 Finished
20 H

21 000652 000207 P RETURN
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.BBTTL GETMEM -— Try to get free memory for a job
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GETMEM is called to attempt to obtain a memory region for a job.
If the memory space is available it is claimed for the job.

= Base page number allocated to job.

LPARBS(R1) = PAR relocation value for base of Jjob (above context block)
LCXPAR(R1) = PAR relocation value for job context block.

C—-flag set on return if not enough free space was available.

See if the total number of free pages is adequate for the request

i Get total number of pages needed for job
i Are there enough total free pages?

iBr if there are enough total free pages
; 8ignal failure on return

i Try to find contiguous space for job
;Br if cannot find free space for job

GETMEM —— Try to get free memory for a job

1

2 B e e e e e e e e

3 ;

4 H

5 ;

& i Inputs:

7 H Rl = Job index number

8 i LMEMIN(R1? = Number of pages of memory needed for job
9 ;

10 ; Outputs:

11 i MEMMAP updated to show memory space allocated to job.
12 ; LBASE(R1)

13 i

14 i

15 i

16 i

17 000654 010246 GETHMEM: MOV R2, -(8P)

18 ;

19 ;
20 ;
21 0004656 016100 0000006 MOV LMEMIN(R1)., RO
22 000&62 020037 000000G CMP RO, FREPGS
23 000666 101402 BLOS 2%
24 00046470 000261 SEC
25 000672 000421 BR 4
26 i
27 i  There are enough total free pages.
28 ; Now see if there are enough contiguous free pages.
29 i
30 000474 004737 000742° 2% CALL TRYMEM
31 000700 103416 BCS 9%
32 ;
33 We got enough free space for the job.

)
3

35 ;

36 000702 010261 0000006 MoV R2, LBASE(R1)
37 000706 072227 000003 ASH #3, R2

38 000712 010261 0000006 MOV R2, LCXPAR(R1)
39 000716 013700 000164 MOV CXTPAG, RO

40 000722 072027 000003 ASH #3, RO

41 000726 060002 ADD RO, R2

42 000730 010261 0000006 MOV R2, LPARBS(R1)
43 000734 000241 CL.C

44 i

45 i Finished

44 ;

47 000736 012602 9% MOV {SP)+, R2

48 000740 000207 RETURN

Set up information about memory for the job.

i Base S512-byte page number assigned to job

i Convert to &64-byte page number

i This is value for PAR to map to job context
; # D12-byte pages used by job context block
;i Convert to # é64-byte pages

i Add # pages used by job context block

i This is value for 1st PAR register for job
; 8ignal success on return

-~
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TRYMEM —- Try to allocate memory space for a job

1

2 ;

3 ;

4 H a specified size.
5 ;

) H Inputs:

7 i RO = Number of
8 i R1 =

9 i

10 i Outputs:
11 ; C~flag cleared
12 i C-flag set
13 ; RO =

14 ; R2 =

i5 i

16 000742 010344 TRYMEM: MOV
17 000744 010444 MQav
18 000746 010546 MoV
19 Q00750 0137446 0000006 MOV
20 000754 010046 MoV
21 i
22 ;
23 ;
24 000756 013737 0000006 0000006 MOV
25 000764 013704 0000006 MOV
26 000770 005000 CLR
27 i
28 ;

29 ;

30 000772 013703 0000006 8%: MOV
31 000776 020403 CMP
32 001000 103034 BHIS
33 001002 160403 suUB
34 001004 105724 1%: TSTB
35 001006 001402 BEQ
36 001010 077303 s08B
37 001012 000431 BR
38 ;

39 i Found a free
40 i
41 001014 011605 2% MOV
42 001016 005304 DEC
43 001020 010402 MOV
44 001022 105724 4% TSTB
45 001024 001003 BNE
446 001026 005305 DEC
47 001030 001407 BEQ
48 001032 077305 s0R
49 ;

50 i

51 i

52 i

53 001034 005402 3%: NEG
54 001036 060402 ADD
95 001040 020200 CMP
56 001042 101753 BLOS
57 001044 010200 MOV

.8BTTL TRYMEM —— Try to allocate memory space for a job
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TRYMEM is called to attempt to locate a free memory region of

Job index number.

If the region is found, it is claimed for the job.

512-byte pages wanted.

== Buccessfully got the region.

==2 Cpould not locate a large enough region.
Largest free region available.
Base page number of region gotten (only if C-flag cleared).

R3; -(SP)
R4, -(8P)
RS, —(8P)
@HKPARS, —(GP)
RO, —-(8P)

;i Bave system PAR 5 mapping
; Save request size on top of stack

Set up pointers to memory map table

MAPPAR, @HKPARS
LOMAP., R4
RO

iMap PAR 5 to the mem allocation table
iPointer to 1st user available entry in MEMMAP
;i Bave largest free region in RO

Search for the start of a free region

HIMAP, R3 ;Pointer past last user page entry in MEMMAP
R4,R3 iAre we beyond end of last possible page?
10% iBr if beyond end of user memory region
R4,R3 iCalc # pages remaining to be checked
{R4)+ iIs this page free?

2% iBr if the page is free

R3.: 14 iLoop if more pages remain to be checked
10% ;Br if no free rTegion

region —— Determine how large it is.

(SP),R5 iGet requested number of pages

R4 i Point to 1st entry in page table

R4, R2 iRemember pointer to 1st page entry

(R4)+ ;Is this page free?

3% ; Br if not

RS iDoes this satisfy the request?

5% ;iBr if yes

R3, 4% ;Loop if more pages left to check

This region is not large encugh.
Remember size of largest free region seen.

R2
R4, R
R2: RO
8¢
Rz, RO

;Calculate size of this free region

;Is this the largest free region seen soc far?
; Br if not
iRemember size of largest free region
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TRYMEM —— Try to allocate memory space for a job

58
59
60
61
b2
63
64
&5
bé
67
48
69
70
71
72
73
74
75
76
77
78
7%
80
81
82
83
84

001046

001050
001052
001054
001056
001062
001064
001066
001072
001074

001076

001100
001102
001106
001110
001112
001114

000751

010203
011605
010500
160537
110123
077502
163702
000241
000401

000261

012605
012637
012605
012604
012603
000207

000000G

0000006

0000006

BR 8% ;Continue searching
i We found a free region of adequate size.
i Claim the region for this job.
0% MOV R2, R3 iGet base page number of region
MoV (SP), RS i Get request size
MoV RS, RO ;i Return request size in RO
suB RS5. FREP&GS iDecrease total number of free pages
7%: MOVB R1, (R3)+ iMark pages as in use by this job
s0B RS, 7%
SUB BASMAP, R2 iGet page number of start of region
CLC ; Gignal success on return
BR 124

Could not find @ large enough Tegion

10%: SEC ;8ignal failure on return
i Finished
12%: mMov (SP)+,R5 ;iPop request size (don‘t change c—flag)
MoV (SP)+, @HKPARD iRestore system PAR mapping
MoV (SP)+, RS
MOV {SP)+, R4
MoV (SP)+,R3

RETURN
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FREMEM —- Free a memory Tegion

1

2

3

4

5

b6

7

8

9

10

11

12

13 001116 010246

14 001120 013746 0000006
15 001124 0100446

16 001126 001411

17

18

19
20 001130 013737 0000006 0000006
21
22
23
24 001136 060037 0000006
25
26
27
28 001142 063702 0000006
29 001146 105022
30 001150 077002
31
32
33
34 001152 012600
3% 001154 012637 0000006
36 001160 012602
37 001162 000207

.5BTTL. FREMEM -— Free a memory region

FREMEM is called to free an area of memory.

Inputs:

R2 = Base 512-byte page # of start of region.

i

RO

Outputs:

Number of 512-byte pages in region being freed.

FREFGS is increased by number of pages being freed.

REMEM: MOV R2, - (5P)
MOV @H#HKPARS, —(5P)
MOV RO, —={5P)
BEQ 9%

i Map PAR 5 to

MoV

?
¥
i MEMMAP is altered to show that the pages are free.
F

i Save system PAR 5 mapping

iBr if no pages being freed

the memory allocation table

MAPPAR, @HKPARD

iMap PAR 5 to the memory alloc table

i Indicate that we have more free memory

ADD

i Mark pages as free in MEMMAP

ADD
1 CLRB
S0B

i Finished

FE: MOV
MOV
Mav
RETURN

RO, FREPGS

BASMAP, R2
(R2)+
RO, 1%

(SP)+, RO
{SP)+, @HKPARDS
(SP)+, R2

iIncrease # free pages

;Point to entry for first page
iMark pages in rTegion as free

iRestore system PAR 5 mapping
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TRYPLS —- Determine # memory pages available for PLAS

1 .8BBTTL TRYPLS —— Determine # memory pages available for PLAS
2 B e e e e e e e e i i o St e e e e -

3 i TRYPLS is called to determine the total number of user memory pages
4 i which could be used for a PLAS region.

5 i This routine is placed in Exec because we must use PAR 5 to access
& i the memory allocation table.

7 ;

8 ; Inputs:

9 ; R1 = Current job index number.

10 ;

11 i Outputs:

12 ; RO = Number of 512-byte pages available for a PLAS region.

13 ;

14 001164 010246 TRYPLS: MOV R2, -(5P)

15 001166 013746 0000006 MOV @#KPARS, —-(SP) i Save system PAR 5 mapping

16 ;

17 i Map PAR 5 to the memory allocation table

18 ;

12 001172 013737 0000006 0000006 MoV MAPPAR, @#KPARS iMap PAR 5 to the memory alloc table
20 ;
21 i Count number of pages available for a PLAS region
22 H
23 001200 013702 0000006 MOV LOMAP. R2 iPoint to base of memory map
24 001204 005000 CLR RO iCount pages in RO
25 00120464 105722 15%: TSTB {R2)+ iIs this page available for user Jjobs?
26 001210 002401 BLT 16% iBr if not
27 001212 0035200 ING RO iCount number of user pages
28 001214 020237 0000006 16%: CMP R2, HIMAP iChecked all pages?
29 001220 103772 BLO 15% iBr if not
30 001222 1646100 0000006 SUB LNBLKS(R1), RO i Subtract space already allocated to this job
31 001226 166100 0000006 SUB LNSBLK{(R1),R0O iIncluding other plas regions
32 001232 012702 0000006 Mov #L.STSL.. R2 ;Get index number of last job
33 001236 020201 7%: CMP R2:R1 ;Is this our job?
34 001240 001410 BEQ@ 8¢ iDon’t count our job again
35 001242 032762 000000C 0000006 BIT #EMLOCK ' $NLOCK, LEWG(R2) i Is this job locked in memory?
36 001250 001404 BEQ 8% iBr if not
37 001252 166200 0000006 suUB LNBLKS(R2), RO i If locked, we can’t use its space

38 001256 166200 0000006 suB LNSBLK(R2). RO
39 0012462 162702 000002 8% suUB #2, R2 iMore jobs to check?
40 001266 001363 BNE 7% iBr if yes
41 i
42 i Finished
43 i
44 001270 012637 0000006 Mav (8P)+, @HKPARS iRestore system PAR 5 mapping
43 001274 012602 Moy (SP)+,R2
446 001276 000207 RETURN
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TRYRGN —— Try to allocate memory for global region

1 .8BTTL TRYRGN —— Try to allocate memory for global region

= T e e e e e et e e e s o e —— o ——

3 i TRYRGN is called to attempt to locate a free memory area for

4 i a shared global (PLAS) region. The allocation is made in

5 ; the highest available section of meory.

) ; If a free area of adequate size is found, it is claimed for the

7 5 Tegion. If it is necessary to swap Jjobs to free up a large

a8 ;i enough area, the base of the area to be gotten is returned.

9 ;

10 H Inputs:

i1 ; RO = Number of 512-byte pages needed for region.

i2 i

i3 i QOutputs:

14 ; C—-flag cleared ==> Free area found and allocated for region.

15 H R2 = Base page # of region gotten.

16 ; C~flag set ==2> Could not find free area.

17 ; R2 = 0 ==> Impossible to collect that much free space.

18 H RO = Largest available area.

19 ; R2 non-zero == Swapping needed. RZ=base page # of region.
20 ;
21 001300 010146 TRYRGN: MOV R1, -{(8P)
22 001302 010346 MOV R3, -(8P)
23 001304 010446 MoV R4, -{(8P)
24 001306 010346 MOV RS, -{8P)
25 001310 013746 0000006 MoV @H#HKPARDS, —(5F)
26 001314 010046 MOV RO, —-(SP) ; Bave requested memory size on top of stack
27 ;
28 ; 8Bet up pointers to memory map table
29 ;

30 001316 013737 0000006 0000006 MoV MAPPAR, @#KPARS ;iMap PAR 5 to memory allocation table
31 001324 013704 000000G MoV HIMAP, R4 ;Pointer past last entry in memory map
32 001330 005000 CLR RO ; Save largest area found in RO

33 i
34 i Bearch for the start of a free region
35 i
36 001332 010403 8% MOV R4, R3 ;i @et pointer above top of next area to check
37 001334 163703 0000006 sun LOMAP., R3 ;i Get # pages left to check
38 001340 003443 BLE 10% iBr if we have checked all pages
39 001342 114401 14 MovB -(R4).,R1 ; Is this page in use?
40 001344 001407 BEQ 2% iBr if page is free
41 001346 002404 BLT =% iBr if page not available to user jobs
42 001350 032761 0000006 0000006 BIT #SMLOCK, LSWH(R1); Page belong to job that’s locked in memory?
43 001356 001402 BEQ 2% iBr if not
44 Q013460 077310 6% S0B R3, 1% i Continue searching for start of free area
45 001362 000432 BR 10% iBr if no free area
44 i
47 ;i Found the start of an available area.

48 i Determine how large it is.
49 H

50 001364 011605 2% MOV (SP),R5 iGet requested number of pages

51 001366 010402 MOV R4, R2 ; Bave pointer to highest avail page in area
52 001370 005305 DEC RS i Do we only need 1 page?

53 001372 001424 BEQ o% iBr if yes

94 001374 020437 0000006 4% CMP R4. LOMAP i Are we down to 1lst page?

55 001400 101413 BLOS 13% iBr if yes

96 001402 114401 MOVB -{R4),R1 ; Is this page in use?

57 001404 001405 BEQ 144 ;i Br if not

Y



-

iBr if page not available to user jobs

#$MLOCK. | SWAH(R1); Page belong to job that’s locked in memoruy?

iBr if yes

iDoes this satisfy the request?

iBr if yes

il.oop if more pages need to be checked
i This area is not large enocugh

iCalc # pages in area

;Is this the largest free area seen so far?
i Br if not

i Remember size of largest free area

; Continue searching

We found an available area of adequate size.
See if the area is completely free or if job swapping will be

iGet # pages needed for region

iReturn request size in RO

iGet pointer to lowest entry in free area
iConvert to page number

;6et pointer to 1st page in area

;Are all pages free now?

iBr if not —— Swapping will be required

; Test all pages in region

Claim it for the region.

;6et pointer to base of area

;Get # pages in region

i Decrease total number of free pages
; 8ay area used for shared region
;Claim entire areas

; 8ignal success on return

Return in RO the size of the largest area found.

;Say could not find an area
; Gignal failure on return

iPop request size {(don’t alter C—flag)
iRestore PAR D mapping
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TRYRGN —— Try to allocate memory for global region

58 001406 002411 BLT 3%

592 001410 032761 0000006 0000006 BIT

640 001416 001005 BNE 3%

61 001420 005305 14%: DEC RS

62 001422 001410 BEQ 5%

63 001424 077315 s0B R3. 4%

64 001426 000401 BR 3%

65 i

bé i This region is not large enough.

67 i Remember size of largest free region seen.

&8 ;

69 001430 005202 134: ING R2

70 001432 160402 3%: SUB R4, R2

71 001434 020200 CHMP R2: RO

72 001436 101735 BLOS 8%

73 001440 010200 MOy R2, RO

74 001442 000733 BR 8%

75 ;

76 i

77 H

78 ; required to free it.

79 i

80 001444 011605 5%: MOV (SP).R5

81 001446 010500 MoV RS, RO

82 001450 0104902 MOV R4, R2

83 001452 163702 0000006 SuUB BASMAP, R2

84 0014546 010403 MoV R4, R3

85 001440 105723 16%: TSTB (R3)+

86 001462 001013 BNE 15%

87 0014464 0773503 50B RS, 146%

a8 ;

89 i The area is free.

0 H

71 001466 010403 MOV R4, R3

92 001470 011605 MOV (SP), RS

93 001472 1605337 0000006 SUB RS, FREPGS

24 001476 112723 0000006 17%: MOVB #MASRGN, (R3)+

25 001502 077503 S0OB RS, 17%

26 001504 000241 CLC

27 001506 000402 BR 124

78 i

99 i Could not find a large enough area.

100 ;

101 ;

102 001510 005002 10%: CLR R2

103 001512 000261 15%:; SEC

104 i

105 3 Finished

106 i

107 001514 012605 124 MOV (8P)+,R5

108 001516 012637 0000006 MOy (SP)+, @HAPARS

109 001522 012605 MOV (8P)+,R5

110 001524 012604 MoV (SP)+, R4

111 001526 012603 MoV (SP)+,R3

112 001530 012601 MOV (SP)+,R1

113 001532 000207 RETURN

A
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SETMAP —- Set up memory mapping registers for a job

1 .SBTTL SETMAP —— Set up memory mapping registers for a job

2 B e e e et e e . e it i e et e 2 e e

3 ; SETMAP is called to load the memory mapping registers for a job.

4 H The user mode registers are set to point to the user program space.
5 H

6 i Inputs

7 ; Rl = Job index number.

a H LNBLKS = # 256—word blocks assigned to job.

Q ; LPARBS = Physical address (32-word block #) of job’s virtual address O.
i0 ;

11 i QOutputs:

12 ; User—mode PAR and PDR registers are loaded.

13 i Mapping information is stored in CUPAR and CUPDR cells in job’s

14 i context block.

15 i

16 001534 0102446 SETMAP: MOV R2, -{(5P)

17 001536 010346 MOV R3: - (SP)

18 001540 010446 MOV R4, -(S8P)

19 001542 010546 MOy R5, -(5P)
20 i
21 i Gee if we are setting up mapping for Kmon or a regular user job.
22 i
23 001544 032761 0000006 0000006 BIT #$INKMN, LSW4(R1); Is Kmon running?
24 001552 001433 BEQ 7% i Br if not
25 i
26 i Set up mapping registers for Kmon as follows:
27 ; 000000-037777 -3 000000037777 (Map over TSGEN)
28 ; 040000—-¢(top of Kmon) -——2> Job program space
29 H 140000157777 -=2 Job context area
30 ; 160000-177777 --2 Simulated Monitor vector table
31 ;
32 i Map virtual page O (Q00Q000-017777) to physical TSGEN; allow write access.
33 i
34 001554 005037 0000006 CLR e#UPARO iMap virtual page O to physical page O
35 001560 003037 0000006 CLR CUPARO iSave info in context block
36 001564 012737 077406 0000006 MoV #77406, CHUPDRO  ; 4kw window, allow read % write access
37 001572 012737 077404 0000006 MOV #77406, CUPDRO i Save info in context block
38 001600 012737 000200 0000006 MOV #200. @HUPAR1 ;Map virtual page 1 to physical page 1
39 001606 012737 000200 000000G MoV #200, CUPAR1
40 001614 012737 077406 0000006 MOV #77406, @HUPDR1 ;i 4kw window, allow read & write access
41 001622 012737 077406 0000006 Mov #77406, CUPDR1
42 i Now enter code to map virtual pages starting with # 1 to job program area.
43 001630 012704 000004 MOV #4, R4 ; Start mapping with page # 2
44 Q001634 012705 000016 MOV #14. . RS i End mapping with page # 7
45 001640 000411 BR b4
46 i
47 i We are mapping an ordinary user jJob.
48 i Set up mapping as follows:
49 ; 000000—-(top of program) ——2> Job program space

50 i 160000-177777 -3 Monitor vector table

91 i

52 ;  Set up user mode mapping registers.

a3 ;

54 001642 005004 7 CLR R4 ;i 8tart mapping with page # 0O

55 001644 012705 000016 Moy #14. ,R5 i Assume we should map through page 7
56 001650 032761 0000006 Q000006 BIT #$I0MAP, LSW6(R1); Does job want page 7 mapped to I/0 page?
57 0014656 001402 BEQ 6% iBr if not
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58 001660 012705 000014 MOV #12. ., RS i If yes, only set up mapping through page &
59 001664 016102 0000006 &% MoV LNBLKS(R1),R2 iGet # 2D6~word blocks assigned to job
60 001670 163702 0001647 SUB CXTPAG, R2 ; Subtract # blocks used by context area
&1 001674 072227 000003 ASH #3: R2 iCvt to # 32-word blocks for job
642 001700 0146103 0000006 MoV LPARBS(R1).:R3 ;iGet base block # of job area
63 001704 010200 2%: MoV R2:; RO ;GCet # 32-word blocks left to be assigned
&4 001706 001432 BEQ 8¢ ;Br if finished
65 001710 020027 000200 CMP RO, #128. iMax of 128 blocks per page
&6 001714 101402 BLOS 1% iBr if ok
67 Q01716 012700 000200 MOV #128. , RO iAssign 128 32-word blocks to this page
68 001722 160002 1%: suUB RO, R2 iGet # blocks left after this page
69 001724 005300 DEC RO iGet # blocks — 1
70 0017246 000300 SWAB RO iPut # blocks in left byte
71 001730 052700 000006 BIS #6, RO iAllow read & write access to the page
72 001734 042700 100261 BIC #100261, RO iMake sure unused PDR bits are zero
73 001740 0100464 0000006 MoV RO, UPDRO(R4) i Set PDR for page
74 001744 010064 0000006 MoV RO, CUPDRO{(R4) i Bave info in context block
75 001750 010364 0000006 MoV R3, UPARO(RS4) iSet PAR for page
76 001754 010364 0000006 MoV R3, CUPARO(R4) i Save info in context block
77 001760 062703 000200 ADD #128. ,R3 ; Advance page base block number
78 001764 042704 000002 ADD #2. R4 ; Advance register pointer
79 001770 020405 CMP R4, R5 i Check for last PAR register mapped
80 001772 003744 BLE 2% iGo do next page
81 H
82 i Finished mapping all pages in user program space. -
83 i Disallow access to other pages. 1o
84 ;
85 001774 020405 8% CMP R4.,R5 iHave we done all pages?
86 001776 101007 BHI 5% iBr if yes
87 002000 005064 000000G CLR UPDRO(R4) ;iDisallow all access to the page
88 002004 005064 0000006 CLR CUPDRO(R4) ;i Save info in context block
89 002010 042704 000002 ADD #2, R4 iMove on to next page
20 002014 0007&7 BR 8%
?1 H
92 i See if we should map user par7 to simulated Rmon or to I/0 page.
93 ;
4 002016 032741 0000006 0000006 5% BIT #$I0OMAP, LSW&(R1); Does job want to access I/0 page?
?5 002024 001415 BEQ 11% iBr if not
F6 i
97 i Map user par7 to 1/0 page.
98 i
99 002026 012737 0000006 0000006 Moy #I0PAGE, @#UPAR7 ; Set address for PAR7
100 002034 012737 0000006 0000006 MoV #I0PAGE, CUPAR7 ;iSet info in context block
101 002042 012737 077406 0000006 MOV #77406, PHUPDR7 ;Set read/write access and full page size
102 002050 012737 0774046 0000006 MoV #77406, CUPDR7
103 002054 000426 BR 4%
104 i
105 i  Map user page 7 (160000~177777) to simulated monitor vector table.
106 i
107 002060 032761 0000006 000000G 11%: BIT #$VIRJUB, LEWY(R1); Is this a virtual job?
108 002066 001022 BNE 4% ; If yes then don’t alter user’s PAR 7
109 002070 013702 000170° Mov CXTRMN., R2 ;Get virtual address of RMON in context blk
110 002074 162702 0000006 sSuUB #CXTBAS: R2 iGet offset to RMON within context block
111 002100 072227 177772 ASH #-6. , R2 iConvert offset to &4-byte units
112 002104 066102 0000006 ADD LCXPAR(R1).R2 ;i Add PAR base for context area
113 002110 010237 0000006 MOV R2, @#UPAR7 i Map user page 7 to table
114 002114 010237 000000G Moy R2, CUPAR7 ;B8ave info in context block

-~



TSEXEC —— T8X-Plus Executive Mo
SETMAP —— Set up memory mapping
115 002120 013737 000200’
116 002126 013737 0002007
117
118
119
120 002134 032761 0000006
121 002142 001414
122 002144 016100 0000006
123 002150 010037 0000006
124 002154 010037 0000006
125 0021460 013737 0001646
126 002166 013737 0001466
127
128
129
130 002174 005002
131 002176 0146200 0000006
132 002202 001412
133 002204 010062 0000006
134 002210 010062 0000006
135 002214 016242 0000006
136 002222 016262 0000006
137 002230 062702 000002
138 002234 020227 000016
139 002240 101756
140
141
142
143 002242 110137 0000006
144 002246 032761 0000006
145 002254 001403
1446 002256 052761 0000006
147
148
149
150 002244 012605
151 002266 012604
152 002270 012603
133 002272 012602
154 002274 000207

MACRO VO5. 04 Friday 22-Jan—-88 14:44 Page 14-2
registers for a job

0000006
0000006

000000¢

0000006

0000006

0000006
0000006

0000006

0000006

MoV
MOV

i Map user

BIT
BE@
Mov
MOV
MOV
MOV
MoV

.
3

RMNPDR, @HUPDR7
RMNPDR. CUPDR7

; Set up mapping control
; Save info in context block

page & to context block if KMON is running

#EINKMN, LSW4(R1); Is Kmon running?

10% i Br if not

LCXPAR(R1), RO iGet PAR value to map context block
RO, @HUPARS iMap user page & to job context area
RO, CUPARS ; Bave info in context block

CXTPDR, @HUPDRé ;iAllow read and write access

CXTPDR, CUPDR&

i ©See if job has any associated shared run-time systems

10%:
134:

CLR
MOV
BEQ
MOV
MoV
MOV
MOV
ADD
CMP
BLOS

14%:

i

i Set flag that says mapping information in job context block

MOVB
BIT
BEQ
BIS

H Finished

MOV
MOV
MOV
MOV
RETURN

R2 ;i Init table index for PARQO
RPDR(R2): RO iDo we need to load this PAR?
14% ;iBr if not

RO, UPDRO(R2) ; 8et PDR control flags

RO, CUPDRO(R2) i Save info in context block
RPAR(R2)., UPARO(R2); Set PAR value

RPAR(R2), CUPARO(R2)i Bave info in context block

#2, R2 ; Advance PAR table index
R2, #2#7 iHave we done all 7 PAR’s?
13% iBr if more to load

is valid

R1, MAPUSR ; Say memory mapping set up for this job
H#EKLINIT. LESWI(R1) iHas Kmon finished initializing context block?
9% iBr if context block not initialized yet
#EMAPOK, LSW7(R1); Mapping info in context block is valid

{(8P)+,R5
{SP)+, R4
(SP)+,R3
(5P)+, R
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LODMAP —- Load memory mapping from context block
1 .SBTTL. LODMAP —— lLoad memory mapping from context block
=2 § e e o e e e e e e e e e e e o 0 . S . . e e e o e o e ot o e ——
3 ; LODMAP is called to load the user—mode memory management
4 i PAR and PDR registers from the mapping information in the job’s
5 i context block. The context block information was set up by the
) i last call to the SETMAP routine.
7 i
8 002276 0101446 LLODMAP: MOV R1, —(SP)
9 002300 010246 MOV R2., -(5P)
10 002302 010346 MOV R3, —(8P)
11 002304 010446 MOV R4, —-{5P)
12 i
13 i Set up pointers to the registers
14 ;
15 002306 012701 0000006 MOV #UPARO. R1 iPoint to hardware PAR register base
16 002312 012702 0000006 MOV #CUPAROQ, R2 iPoint to PAR data cells in context block
17 002316 012703 0000006 MOV #UPDRO, R3 ;Point to hardware PDR register hase
18 002322 012704 0000006 MoV #CUPDRO, R4 iPoint to PDR data cells in context block
19 ;
20 i Load the PAR and PDR registers
21 i
22 002326 012700 000010 MOV #8. , RO il.oad 8 PAR and PDR registers
23 002332 012221 14: mMov (R2)+, (R1)+ iLLoad a user—mode PAR register
24 002334 012423 MOV (R4)+, (R3)+ ilLoad a user—mode PDR register
25 002336 077003 508 RO, 1% il.oop if more to load
26 ;
27 i Say memory mapping is set up for the current job
28 ;
29 002340 113737 0000006 0000006 MOVB CORUSR,: MAPUSR i Say memory mapping set up for current job
30 ;
31 i Finished
32 ;
33 0023446 012604 MoV {SP)+, R4
34 002350 012603 MOV {(SP)+,R3
35 002352 012602 MOV {SP)+,R2
36 002354 012601 MOV (SP)+,;R1
37 002356 000207 RETURN
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MAPSYS ——- Map to the system code regions

gonND>rOLLOIM-

002360
002360
002362
002370
002376
002402
002406
002414

011646
013766
052737
010537
063705
016537
000002

0000006 000002
000340 Q000006
000032~
0000006
1777726 0000006

.8BTTL. MAPSYS —— Map to the system code regions

2o toets 42442 49000 St Gaits SoeSe svt GPeve SO Gnatn Som SRS VLSS SS00h Simh e Som0 Soom Wit o008 DN Geees Seees MOSS S405n $0008 Soame S St SOSMO PSS P FRHES Geecs heta S W SHRMD SASTE Math GULAD Sares Saset SIAGD TOLIS CANY SHNSS FEIIS Semme Semee PUETS SMBES Semse Shane SHRFe oemas

MAPSYS actually performs the mapping required to execute code in
the mapped system regions. The mapped system code includes TSUSR,
TSEMT, TSLOCK, and TSSPOL. The correct calling interface is

CALL MAPSYS
with RS containing the <segment number>#é

The output of the subroutine actually changes the KPARD contents to
get to the correct physical memory locations.

This routine must preserve the C-bit because it will be called

from the OCALL (inter—overlay call) handler.

Overlay table structure:

loc &4 ——2> $OVTAB:
. WORD <IDENTIFIERZ, <KPARS>, <WORD COUNT>
DUMMY SUBROUTINES FOR ALL OVERLAY SEGMENTS

MOV (SP), -(8P) iteposition return address

MoV @#PSW, 2(8P) isave psw with current interrupt priority
BIS #340, @#PSW idisable interrupts

MoV RS, SYSMAP istore the mapped region number

ADD OVRADD, RS ;iadd the pointer to the overlay table
Mav 0. PAR-&6(R5), @#KPARS; enter the physical memory location
RTI ireturn with previous psw and priority
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PKSTAT —— Pack user status into context block

1 .SBTTL PKSTAT -— Pack user status into context block

o) T e o i e e o e - e e e e 8 2 o G ot e e e o e e e e ot e
3 i  PKSTAT is called to pack all of the status information sbhout the
4 H current user into the user’s context block.

5 i  After calling PKSTAT the user is ready to be outswapped.

6 i All registers are preserved.

7 i When called, we must be using the system stack.

a8 ;

[~ H Inputs:

10 H R3 = Pointer to top of user stack in job context area.

11 H

12 H Cutputs:

13 H R3 = Updated user stack pointer (after pushing job status).
i4 ‘ ;

15 002416 010146 PKRSTAT: MOV R1, -(5P)

16 002420 113701 0000006 MOVB CORUSR, R1 ;Get job index number

17 ;

18 i Save PSW and user mode SP.

19 i
20 002424 013743 0000006 MOV @#HPSW, —(R3) i Bave PSW
21 002430 052737 0000006 0000006 BIS #UPMODE, @#PSW iMake sure previous—mode = user
22 002436 106506 MFPD SP iGet user—mode SP
23 002440 011643 MOV (8P), -(R3) i Push user SP
24 002442 012637 0000006 MOV (SP)+, UMSPSY ;i Save it in context block cell also
25 i
26 i Save some cells in program space
27 i
28 0024446 032761 0000006 000000C BIT #ERDSAV, LSW11(R1); Are we rTeading in SAV file now?
29 002454 001007 BNE 1% iBr if yes —— Don‘t save info from memory
30 002456 106537 0000006 MFPD @#ERRLOC i Save error cells
31 002462 012643 MoV {SP)+, -{(R3)
32 0024464 106537 0000006 MFPD @#.JSWLOC iJob status word
33 002470 0126461 0000006 MOV {BP)+, LJBW(R!L)
34 i
35 ; Save the current kernel PAR 5 region mapping
36 H
37 002474 013743 0000006 14: MOV GHKPARS, ~(R3) i Save kernel par 5 mapping
38 i
39 i See if we need to save state of FPU
40 i
41 002500 005737 0000006 TST UFPTRP i Is user using the FPU?
42 002504 001424 BEQ 2% ;i Br if not
43 002506 032737 0000006 0000006 BIT #CWSFPU, CONFIG ;Does system have an FPU?
44 002514 001420 BEQ 2% iBr if not
45 i  Bave contents of FPU accumulators
46 002516 010246 MOV R2, —{(SP)
47 002520 170202 STFPS R2 iHold floating point status in R2
48 002522 010243 MOV R2, -{R3) i Bave floating point status register
49 002524 170011 SETD ;i Set to 64-bit mode

50 002526 174043 STD RO, -{R3) ; ACO

51 002530 174143 STD R1, -(R3) i AC1L

52 002532 174243 STD R2, -(R3) ; AC2

53 002534 174343 STD R3, -(R3) i AC3

94 002536 172404 L.DD R4, RO i AC4——2ACO

55 002540 174043 STD RO, —{(R3) i (AC4)
56 002542 172405 LDD RS, RO i ACS——2>ACO

57 002544 174043 sSTD RO, -{(R3) i (ACD)
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PKSTAT -— Pack user status into context block

58 002546 170102 LLDFPS R2

59 002550 105037 000013’ CLRB FPUUSE

60 002554 012602 MOV {SP)+, R2

61 i

o2 i Finished saving status

a3 ;

64 002556 012601 2 MOV {SP)+,R1

45 002560 000207 RETURN

Page 17-1

ilLeave FPU status same as on entry
iFPU is no longer in use
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.8BTTL UPSTAT —-— Unpack user status from context block

UPSTAT is called to unpack the status information stored in the
user’s context area and get the user ready to run. :

R1 must contain the user index #.

R3 = User context area stack pointer after job status is popped.

iMake sure previous—mode = user

; Is user using FPU?

iBr if not

iDoes system have an FPU?

iBr 1if not

iSet flag saying
i Set 64-bit mode
i Get ACS

;i et AC4

s AC3
i ACZ
i ACL
;i ACO
i Load FPU status

iRestore mapping

cells in program space

FPU unit is in use by job

Tegister

for PAR 5

#ERDSAV, LSW11(R1); Are we reading in SAV file now?
iBr if yes —— Don‘’t alter memory image

ivJob status word

iError cells

iUser—mode SP

i 8ay user SP has
; Get saved PS

UPSTAT —— Unpack user status from context block

1

o .

3 H

4 H

5 i When called.

é i All registers are preserved except RO.
7 ;

8 ; Inputs:

9 ; Rl = Job index number.

10 ; R3 = User context area stack pointer
i1 ;

iz 5 Outputs:

13 ;

14 i

15 002562 010446 UPSTAT: MOV R4, -(SP)

16 002564 01054646 MOV RS, —(8BP)

17 0025646 052737 0000006 000000C BIS #UPMODE, e#PSW

18 i

19 i ©Bee if FPU unit needs to be restored
20 i
21 002574 005737 0000006 TST UFPTRP
22 002600 001420 BEQ 3%
23 002602 032737 0000006 0000006 BIT #CWSFPU, CONFIG
24 002610 001414 BEQ 3%
29 i Restore the FPU registers and status
26 002612 110137 000013’ MOVB R1, FPUUSE
27 002616 170011 SETD
28 002620 172423 LDD {R3)+, RO
29 002622 174005 STD RO, RS
30 002624 172423 LDD {R3)+, RO
31 002626 174004 sSTD RO, R4
32 002630 172723 L.DD (R3)+,R3
33 002632 172623 L.bD {R3)+,R2
34 002634 172523 LDD (R3)+,R1
35 002636 172423 LDD (R3)+, RO
36 002640 170123 LDFPS (R3)+

37 H
38 ;i Restore the mapping for kernel PAR 5
39 ;
40 002642 012337 0000006 3% MOy {R3)+, @#KPARS
41 i
40 i Restore some
43 H
44 Q02646 032761 0000006 000000C BIT
45 Q002654 001007 BNE 1%
46 002656 016146 0000006 MoV LJSW(R1), —(5P)
47 002662 106637 0000006 MTPD e#JSWLOC
48 002666 012346 MOV (R3)+, -(5P)
49 Q02670 1064637 0000006 MTPD @#ERRLOC

50 ;

51 i Restore PSW mode and user-—mode SP.
s2 ;

53 002674 Q12346 1%: MOV (R3)+, —{(8P)

54 0024676 106606 MTPD sp

95 002700 005037 0000006 CLR UMSPSV

56 002704 012300 Moy (R3)+, RO

57 002706 042700 147777 BIC #147777. RO

been loaded

iClear all but previous—mode field
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UPSTAT —-— Unpack user status from context block

58 002712 042737 0000006 0000006
59 002720 050037 0000006

60
61
62
63
64
&5

002724
002726
002730

012605
012604
000207

BIC
BIS

i Finished
MoV
MOV
RETURN

#UPMODE, @H#PSW
RO, @#PSW

{SP)+,R3
(SP)+, R4

iClear previous—mode field in PS
iPossiblu set previous-—-mode field
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DOCMPL -- Call job‘s completion routines

1

a2

3

4

9

6

7

8

9

10

11

12 002732

13

14

15

16 002732 016100 0000006
17 002736 001410

18

19
20
21
22
23
24
25 002740 126037 0000006 0000006
26 002746 101404
27
28
29
30
31 002750 032761 0000006 0000006
32 002756 001401
33 002760 000207
34
35
36
37
38
39
40 002762 010046
41 0027464 010146
42 002766 010246
43 002770 010346
44 002772 010446
45 002774 010546
46 002776 013746 0000006
47
48
49

50

91 003002 010603

92 003004 012706 001000
53 003010 113705 0000137
54 003014 004737 002416'
55 003020 110537 000013°
56 003024 010306

97 003026 005037 0000006

.SBTTL DOCMPL —— Call job’s completion routines

i DOCMPL is called from the job scheduler just before returning control

i to a job. On entry we are running on the user context—area stack.

i  If there are pending completion routine requests for this job and we

i are not already executing in a completion routine, we call the completion
i routines.
L]

Inputs:
R1 = Job index number
DOCMPL
i See if any completion routine is pending for this job.
MOV LCMPL(R1), RO i Is any completion request pending for job?
BEQ 12% iBr if not

There is a pending completion routine for the job.

Don’t enter a completion routine if one of the same or higher class
priority is already in execution for the job.

However, allow a higher class completion routine to interrupt a
lower class routine.

e e s we e we e

CMPB CQ$CP(RO), CURCP ; Is this request of higher priority?
BLOS 12% i Br if not

We want to enter this completion routine.
Don’t enter any synch or completion routines if no—abort flag is set.

- W e e

BIT #ENOABT, LSWP(R1); Was the no—abort flag set?
BEQ 13% iBr if not
124 RETURN iDon’t do any completion routine processing

There is a pending completion routine request and we are not currently
executin a completion routine so we should call the pending routines.

Save status of job on context—block stack.

e we e e N e

13%: MOV RO, —(SP)
MOV R1,-(8P)
MoV R2, —-(8P)
MOV R3, -(8P)
MOV R4, -{(5P)
MOV R3S, —(5P)
MOV @H#HKPARS, —(5P) i Bave kernel PAR O mapping
; Switch to system stack so PKSTAT can push job status on context-block
i stack.
MoV SP:R3 i8ave current job—context-block stack pointer
MoV #8858, 5P i Bwitch to system stack

MOVB FPUUSE, RS
CALL PKETAT
MOVB RS, FPUUSE
Mov R3. 8P

CLR UMSP SV

i Remember if jJob is using FPU

i Save Jjob status on context-block stack
i Tell system if job is using FPU

; Bwitch back to context stack

; Bay user BP is active— used for real-time int

-
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DOCMPL —-—~ Call job‘s completion
58
59
&0
61
62
63 003032 116146 0000006
64
&5
bb
&7 003036
&8 003044 012700 000000C
&9 003050 060100
70 003052 016005 0000006
71 003056 001540
72 003060 126537 0000006
73 0030466 101534
74 003070 132765 0000006
75 003076 001005
76 003100 005761 0000006
77 003104 001402
78 003106 010500
79 003110 0007460
80
81
82
83 003112 0165580 0000006
84 003120
85
86
87
88 003126 113746 0000006
89 003132 116537 0000006
20 003140 116500 0000006
91 003144 1200461 0000006
22 Q003150 001404
23 003152 1100461 0000006
?4 0031546 105237 0000047
4]
26
97
98
?9 003162 010103
100 0031464 016504 0000006
101 003170 016546 0000006
102 003174 016546 0000006
103 003200 116502 0000006
104 003204 016537 0000006
103 003212 010501
106 003214 004737 0000006
107 003220 012601
108 003222 012600
109
110
111
112
113
114 003224 032702 0000006
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routines

0000006

0000006

0000006

0000006

0000006

Mo s e e we

i

H

3
16%

w e - - e
i

Ve e we  ter e

OQur status has heen saved

Save current

Job execution priority on stack so we can restore it after

calling all completion routines.

MovB
Process next

DISABL
MOV
ADD
Mav
BEQ
CMPB
BLOS
BITB
BNE
TST
BEQ
MOV
BR

LPRI(R1),~(8P) ;S8ave job execution priority
completion request.

; #% Disable interrupts ##
#LCMPL~-CQ$LNK: RO; Get fake pointer to compl G head

R1.,RO iPoint to list head for our job

CASLNK (RO, RS iGet address of next compl Q element

2% iBr if no more elements left to process
CQ$CP(RS), CURCP ; Is this request class higher than current
2% iBr if not —— No more requests to process now
#QFESCR, CQ$FLBG{RS); Is this a system or user compl routine?
16% ;Br if system compl routine

LIOHLD(R1) i Bhould we hold user compl Toutines?

16% ;Br if not

R5,; RO ilink to next element

17% iSkip over user compl requests in list

Unlink completion queue request from list.

: MOV
ENABL

COSLNK(RS), CQELNK(RO); Remove compl request from list
;i ## Enable interrupts ##

Set job execution priority to that specified in completion queuve element

MOVB
MOVB
MOVB
CMPB
BEQ

MOVB
INCB

CURCP., —{SP) ; Bave current completion rtn class priority
CA$CP(R5), CURCP ;Remember class priority of compl rtn
CQ$PRI(RS5). RO iGet execution priority for compl queue

RO. LPRI{R1) i Do we need to change job priority?

7% iBr if not

RO, LPRI(R1) i Bet new execution priority

DOSCHD iSay a job scheduler cycle is needed

Get some information out of the completion gqueuve element and then
free the queue element.

MOV
MOV
Mov
MoV
MOovB
MoV
MoV
CaLL
MOV
MOV

Determine if
be called in

R1,R3 i Save job index number in R3

CQ$RTN(RD) . R4 iAddress of completion routine to be called
CQ$RO(RS), ~(8P) ;B8ave info on stack for now

CQ$R1(R3), —(8F)

CQ$FLG(R5), R2 iControl flags

CA$PAS(RS), @#HAPARS i Set up mapping for PAR 5

RS, R1 ;i Get address of queuve element to R1
QFREE ;Free the queue element

(SP)+,R1 i Recover values to pass in RO & R1
{SP)+, RO

completion routine is a8 system routine that should
kernel mode or a user completion routine to be

called in user mode.

BIT

#AF$SCR, R2 i Is this a system or user completion routine?

r
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DOCMPL. —— Call job‘s completion routines

115 003230 001406

116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
1446
147
148
149
1350
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

003232
0032364
003240
003242
003244

003246
003254

003256
003264
003270
003274
003300
003302
003304
003310
003312
003314

003316
003322
003330
003332
003336
003340
003344

003346
003352
003356

003360
003366
003370
003374
003376

032702
001401
005011
004714
000440

032763
001034

052737
013702
012742
010237
106506
012602
012746
106642
010246
106606

012746
032737
001402
052716
0104446
012705
000002

113701
112637
000627

112603
105737
001025
116103

000000C

000000e 0000006

0000006 0000006

0000006
003346 ¢
0000006

0000006

000000C
0000006

000020

000024

0000006
0000006

0000006

000000G

000000G

Page 19-2

BEQ &% iBr if user completion rToutine

We are calling a system completion routine in kernel mode

~

BIT #QFESYN!QF$I0OT,R2 ; Is this a . SYNCH or . TIMIO routine?
BEQ 15% iBr if not
CLR (R1) iClear cell in original call argument block
15%: CALL ({R4) iCall system completion routine
BR o5% iFinished with completion routine
;
i We are calling a user completion routine.
;i Bee if flag is set indicating that we are not to call any user
; completion routines. This is set during Jjob exit/abort cleanup.
=% N BIT #$NOUCR, LSWP(R3); Should we ignore user-mode completion rtns?
BNE 5% ;iBr if yes
i Use special EMT to regain control at end of completion routine.
BIS #UPMODE, e#PSW iMake sure previous mode = user
MoV EMTCAD, R2 iGet pointer to top of return addr stack
mMav #5%, —(R2) ;i Push our return address
MOV R2, EMTCAD ; Save updated stack pointer
MFPD SP ;i Get vuser’s stack pointer
MoV {SP)+, R2
Mov #CPLEMT, —(8P) ; Store address of exit EMT on user‘’s stack
MTPD -(R2)
MOV R2, -{(5P) ;Restore updated user’s stack pointer
MTPD spP
; Now push fake PS5 & PC on stack so RTI will enter compl routine
i in user—mode.
MOV #UMODE 'UPMODE, —(5P)i User—mode PS
BIT #D$DMON. D. FLAG ; Is debugger doing data monitoring?
BEQ 14% iBr if not
BIS #20, (8P) iBet trap flag in PSW
144 MOV R4, -(8P) iAddress of completion routine
MOV #24, RS iMake RS point to word with O for FORTRAN subs
RTI iEnter completion routine in user mode
i Return here from the completion routine (when user does EMT instruction).
i Bee if there are more completion routines to call.
5% move CORUSR, R1 iGet back job index number
MOVB (SP)+, CURCP ;Restore compl routine class priority
BR 1% ;i Check for more pending completion requests
;
i There are no more pending completion requests.
i Reset job priority to base priority for job.
2% ENABL. i ## Enable interrupts ##
MOVB (SP)+, R3 ;Get saved Job execution priority
T8TB CURCP ;Are we still in & completion routine?
BNE a¢ iBr if yes
mMOovB LBSPRI(R1),R3 ;i Get base priority for job



Y

TSEXEC —— TSX-Plus Executive Mo MACRO V05. 04 Friday 22-Jan-88 14:44 Page 19-3

#EVNOTT, LSW(R1) ;Is this a disconnected virtual job?
8% iBr if not

R3, VPRIHI iDoes Job have a fixed high priority?
8% iBr if yes

R3, VPRILO ;i Does job have a fixed low priority?
8¢ iBr if yes

VPRIVR, RO ;Get prio reduction for virtual jobs

RO, R3 i Reduce priority for detached virtual jobs

R3, VPRILO ; But don’t go into special low prio range
8% iBr if ok

VPRILO,R3 iForce above fixed low priority

R3

R3: LPRI(R1) iAre we changing the job‘s priority?
10% i Br if not

R3: LPRI(R1) iSet new priority for job

DOSCHD ;i 8ay a Jjob scheduler cycle is needed
LSTATE(R1), #5%%RT ; Is job in a real-time state?

J% iBr if not

R3: VPRIHI ;i Does Job have a real-time priority?
3% ;i Br if yes

QHIPRI i Requeue Job in normal high-prio state

SP, R3 i Bave user context—-block stack pointer
#5858, SP i Switch to system stack

UPSTAT ;Unpack job status

R3. 8P iSwitch back to context-block stack

(SP)+, @HKPARS
(8P)+,R5
(SP)+, R4
{(SP)+, R3
{(SP)+, R2
(SP)+, R1
(SP)+, RO

iRestore mapping for kernel PAR 5

DOCMPL —- Call job‘s completion routines
172 003402 032761 0000006 0000006 BIT
173 003410 001417 BEQ
174 003412 120337 0000006 CMPB
175 003416 103014 BHIS
176 003420 120337 0000006 CMPB
177 003424 101411 BLOS
178 003426 113700 0000006 MOVB
179 003432 1460003 SUB
180 003434 120337 0000006 CMPB
181 003440 003003 BGT
182 003442 113703 0000006 MOVE
183 0034446 005203 INC
184 003450 120361 0000006 8%: CMPB
185 003454 001404 BEQ
186 003456 . 110361 0000006 MOVB
187 003462 105237 000004 INCB
188 0034466 026127 0000006 0000006 10%: CMP
189 003474 101005 BHI
190 003476 120337 0000006 CMPB
1921 003502 103002 BHIS
192 003504 004737 005206° CALL
1923 ;
194 i Unpack job status.
195 ;
196 003510 0104603 3% MOV
197 003512 012706 001000 MOV
198 003516 004737 002562° CALL
199 003522 010306 Moy
200 ;
201 ; Finished
202 H
203 003524 012637 0000006 mMov
204 003530 012605 MOV
205 003532 012604 MOV
206 003534 012603 MOV
207 003536 012602 MOV
208 003540 012601 MOV
209 003542 012600 MOV
210 003544 000207 RETURN

A
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SUTOP —— Set top of memory for a job

1 .8BTTL SUTOP —-- Set top of memory for a jJob .

2 B e e e e e e o o i e 8 4 ! i e e e e e e -
3 i SUTOP is called to set the top of memory for the current job.

4 i If memory expansion is being requested and the required memory space
5 ; is not available, the job is suspended and ocutswapped until memory
é i becomes available.

7 i If a memory contraction is being done, the memory area being freed
8 i is returned to an unused state.

9 i

10 i Inputs:

11 i RO = Address above desired top of program.

12 ;

13 003546 010046 SUTOP: MOV RO, —(8P)

14 003550 0101446 MOV R1, -(SP)

15 003552 010446 MOV R4, -(SP)

16 003554 010546 MOV RS, —(SP)

17 003556 013746 0000006 MoV @H#HKPARS, —(SP) i Bave system PAR 5 mapping

18 003562 013737 0000006 0000006 mMov MAPPAR, @#KPARS :Map PAR 5 to memory allocation table
192 003570 113701 0000006 MOVB CORUSR, R1 iGet job index #
20 i
21 ; Bet highest legal address for job and set base of USR
22 i
23 003574 010037 0000006 MOV RO, UHIMEM s SET TOP OF MEMORY FOR J0OB
24 003600 013705 000170° MOV CXTRMN, RS i GET ADDRESS OF JOB'’S SIMULATED MON VEC TABLE
25 0034604 0100465 0000006 MOV RO, REUBAS(R5) i BAY BASE OF USR = TOP OF JOB
26 i
27 i Convert top-of-memory address to S5i2-byte page number.
28 i
29 0034610 020027 177000 CMP RO, #177000 ; DOES JOB NEED &4KB7?
30 003614 101403 BLOS 7% i BR IF NOT

31 003416 012700 000200 MOV #128. , RO ; 128 PAGES = 64KB
32 003622 000407 BR 8%

33 003624 062700 000777 7%: ADD #511. , RO ; BOUND UP TO PAGE BOUNDARY

34 003630 000241 CLC ; CONVERT # BYTES TO # WORDS

35 003632 006000 ROR RO
36 003634 000300 SWaAB RO ; CONVERT TO # PAGES

37 003636 042700 177400 BIC #~C377, RO i MASK OUT ALL BUT # PAGES
38 003642 043700 000164’ Bs: ADD CXTPAG, RO ; ADD # PAGES NEEDED FOR CONTEXT BLOCK
39 i

40 ; Compare new memory request with current memory allocation for this job.
41 ;
42 0034646 020061 0000006 10%: CMP RO, LNBLKS(R1) i COMPARE NEW REQUEST WITH CURRENT ALLOCATION
43 003652 001501 BEQ 3% ; BR IF NO CHANGE IN SIZE

44 003654 101026 BHI 1% ;i BR IF EXPANDING MEMORY SIZE
45 i

46 i We are decreasing the size of the job.
47 i Free the memory pages above the new top of the job.
48 i

49 003656 016104 0000006 Moy LBASE(R1), R4 i GET BASE PAGE # ASSIGNED TO THE JOB
90 003662 0146105 0000006 MoV LNBLKS(R1).,R5 i GET # PAGES ASSIGNED TO JOB NOW

21 Q03466 060504 ADD RS, R4 ; GET # OF PAGE ABOVE TOP OF JOB AREA
52 0034670 063704 0000006 ADD BASMAP.: R4 i POINT TO ENTRY IN MEMMAP TABLE

53 0034674 010061 0000006 MoV RO, LNBLKS(R1) i BET NEW # PAGES ASSIGNED TO JOB

54 003700 010061 0000006 MOV RO, LMEMIN(R1) ; SET # BLOCKS NEEDED BY INSWAP

55 003704 066161 0000006 Q000006 ADD LNSBLK(R1), LMEMIN(R1) ;i ADD MEMORY SPACE NEEDED FOR PLAS REGNS
D6 003712 160005 SUB RO, RS ; GET # PAGES BEING FREED

97 003714 040537 0000006 ADD RS, FREPGS ; KEEP TRACK OF # FREE PAGES

A,
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SUTOP -- Set top of memory for a job
58 003720 105044 2¢: CLRB -(R4) i FREE A PAGE
59 003722 077502 50B R5, 2& ; LOOP TO FREE MORE
60 003724 105237 000004’ INCB DOSCHD i REQUEST A JOB SCHEDULER CYCLE
61 003730 000452 BR 3%
62 H
63 i We are increasing the size of the job.
a4 i
69 i See if desired memory is available now.
6b ;
&7 003732 0146104 0000006 14: MOV LBASE(R1),R4 ;i GET BASE PAGE # ASSIGNED TO THIS JOB
68 003736 016105 0000006 MOV LNBLKS{R1),RD i GET # PAGES CURRENTLY ASSIGNED TO THIS JOB
69 003742 060504 ADD R3. R4 i GET # OF PAGE ABOVE TOP OF JOB AREA
70 003744 063704 0000006 ADD BASMAP, R4 i POINT INTO MEMMAP TABLE
71 003750 160500 suUB RS, RO i GET # PAGES TO BE ADDED
72 003752 010046 MoV RO, —(5P)
73 003754 105724 5%: TSTB (R4)+ ; 18 THIS PAGE AVAILABLE?
74 003756 001025 BNE 4% ; BR IF NOT
75 003760 077003 s0B RO, 5% ;s CHECK ALL PAGES WE NEED
76 H
77 i  The desired memory space is available. Claim it for our job.
78 ;
79 003762 012600 MoV (SP)+, RO i GET # PAGES BEING ADDED
80 003764 016104 0000006 MoV LBASE(R1), R4 ;i GET BASE PAGE # ASSIGNED TO THIS JOB
81 003770 066104 0000006 ADD LNBLKS(R1). R4 i GET # OF PAGE ABOVE CURRENT TOP OF JOB
82 003774 060061 0000006 ADD RO, LNBLKS(R1) i INCREASE # PAGES ASSIGNED TO THIS JOB
83 004000 016161 0000006 0000006 Mov LNBLKS(R1), LMEMIN(R1); SET UP LMEMIN FOR SWAPPER
84 004006 066161 0000006 0000006 ADD LNSBLK(R1), LMEMIN(R1); ADD SPACE NEEDED FOR PLAS REGIONS
85 004014 063704 0000006 ADD BASMAP, R4 s POINT INTO MEMMAP TABLE
86 004020 160037 0000006 8UB RO, FREPGS i KEEP TRACK OF # FREE PAGES
87 004024 110124 -3 3 MOVB R1l, (R4)+ ; CLAIM PAGES FOR OUR JOB
88 004026 077002 s0B RO, 6%
89 004030 000412 BR 3¢
70 H
?1 i The memory space we need is not now available
92 i Force the job to be suspended and outswapped.
93 i The subsequent inswap will do the memory expansion for us.
94 ;
?5 004032 012600 4%: MoV (SP)+, RO i GET # PAGES BEING ADDED
26 004034 066100 0000006 ADD LNBLKS(R1), RO i GET NEW TOTAL # PAGES FOR JOB ROOT
97 004040 010046 MoV RO, —(5P) ;i BAVE SIZE OF J0OB ROOT
28 004042 066100 0000006 ADD LNSBLK(R1). RO i ADD SPACE NEEDED FOR PLAS REGIONS
99 004046 004737 0041007 CALL MEMXPN ; DO JOB SWAP TO EXPAND MEMORY SPACE
100 004052 012600 MOV (SP)+, RO i GET BACK # PAGES NEEDED BY JOB ROOT
101 004054 000674 BR 10% i WE SHOULD NOW HAVE ALL NEEDED
102 i
103 i Memory allocation has been done.
104 i Load the memory management registers for the job.
105 i
106 004056 004737 001534° 3% CALL SETMAP ; LOAD MEMORY MANAGEMENT REGISTERS FOR THE JOB
107 ;
108 i Finished
109 ;
110 004062 012637 0000006 Mov (5P )+, @#KPARS iRestore system PAR 5 mapping
111 004066 0126005 MoV (SP)+,R5
112 004070 012604 MoV (SP)+, R4
113 004072 012601 MoV (SP)+,R1
114 004074 012600 MoV (SP)+, RO

-l
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SUTOP ~— Set top of memory for a job

115 004076 000207 RETURN

Y
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MEMXPN -— Do job swap to expand memory size

NOND>U RO

004100
004104
004112
004114
004122
004126
004132
004136

004142

010061
032761
001005
052761
005237
012700
004737
004737

000207

0000006
0000006 000000G

000000¢ 000000G
0000707
0000006
0047367
0051227

.SBTTL

MEMXPN —— Do job swap to expand memory size

- -

e oo e . suon St SO Gt ok CUge 4o Sue SR 00 SWAPS SHrS® SOnin Soutt SUS Shbet Sy

MEMXPN is called when we want to expand the size of a job

but are unable to do so because we don’‘’t have free memory space
above the top of the job.

MEMXPN outswaps the job and then swaps the job back into the
larger memory region.

Inputs:
R1 =
RO =
EMXPN: MOV
BIT
BNE
BIS
INC
1&: MoV
CALL
CALL
3 Finished
RETURN

Job index number.
Total number of S51Z-byte pages wanted for job after expansion.

RO, LMEMIN(R1) ;Set job size needed

#SNDMEM, LSW(R1) ; Is job already waiting for memory expansion?
1% iBr if yes

#ENDMEM, LSW{(R1) ; Set memory—needed flag for the job

MEMSWP i Tell swapper than memory—swap is needed
#SEWFM, RO iPut job in waiting—for—memory state
QNSPNX iSuspend and do the swap

CHKABT iWas job aborted while suspended?
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CXBMOV —— Move jJjob context data into buffer

NODND>UDWN -

004144
004146
004150

004154

004160
004164
004170

004172
004174
004176
004200
004202
004204
004206

004210
004214
004216
004220

0103464
010446
013746

010537

062703
013704
006200

006200
001403
012324
012324
077003
103001
011314

012637
012604
012603
000207

0000006

0000006

0000006
0001727

0000006

;
;
i
H
;
;
i
;
2
H
;
¢

XB

1%:

2%

.SBTTL CXBMOV —— Move job context data into buffer

aost cee oo aeos o o eGP VS SN SO Sue o0 Semsy Grets SOmS Soies SHese SRS SRR GNP EON Sbe Sams semt e ERre0 St Seren SSeve e o oo

This routine is called to move data from some area of physical memory
context block access buffer (CXTBUF).
is placed in the root because it uses PAR 5 to access

into the job
This routine
the physical

Inputs:

RS =

R3 =

RO =

MOV: MOV
MoV
MoV

memory area.

R3, —(8P)
R4, -(SP)

@HKPARS, —(GP)

Base 64-byte block number of start of data in physical memory.
Offset within data area of item being accessed.
Number of bytes of data to move (512 maximum).

i Bave PAR 5 mapping

Map PAR 5 to area being accessed

MOV

Set up registers for the move

ADD
MOV
ASR

Move the data

ASR
BEQ
MOV
MOV
SOB
BCC
MOV

Finished

MOV
MoV
MOV
RETURN

RS, @HKPARD

#VPARS, R3
CXTBUF, R4
RO

RO

2%

(R3)+, (R4)+
(R3)+, (R4)+
RO, 1%

7%

(R3), (R4)

(SP)+, @HKPARS

(SP)+, R4
(SP)+,R3

iMap par D to context block

iGet mapped address of start of data
iPoint to buffer where data is to go
iGet # words to move

;iGet number of double—words to move

iBr if less than 2 words to move

i Move a word

i Move second word of pair

ilLoop till all moved

iBr if don’t need to move odd word at end
i Move last word

iRestore par 5 mapping
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ENQHD

VONDCURWUR -

-— Put user at head of queue

004222
004224
004226

004230
004234
004240
004242
004246
004250
004254
004256
004262
004264

004270

004274
004300
004302
004306
004310
004312
004316
004320
004322
004326

004330
004334

004336
004342
004346
004352
004356
004360

0102446
010346
0104446

116104
020027
101013
120437
103403
012700
000405
120437
101002
012700

004737

113702
001432
020062
101004
103412
120462
103007
010203
116302
001365

110137
000404

116203
110162
110261
110361
001405
110163

0000006
0000006

000000¢
0000006
0000006

0000006

004534 “

000000

0000006

0000006

0000006

000001

0000016
0000016
0000006
0000016

0000006

. 8BTTL. ENQGHD

—-— Put user at head of queve

ENQHD is called to place a user in the run queue at the front
of the list of users of equal or lower priority.

When called,

R1 must contain the user index number and

RO must contain the execution state (S5%———).
All registers are preserved.

ENQHD:

e e we e N

4%

;i Remove user from queue he is

MoV
MOV
MoV

MOVB
CMP
BHI
CMPB
BLO
MOV
BR
CMPB
BHI
MoV

CALL

R2, -{(5P)
R3. ~-{SP)
R4, -(5P)

If jJob is being placed in an executable state and the priority
of the job is one of the fixed priorities {(very low or very high)},
then force job to be placed in the S$LOW or S4RT queuve.

LPRI(R1),R4 iGet current priority for job

RO, #S$$RUN ; Is job being placed in an executable state?
3% iBr if not

R4, VPRIHI i Does job have a real-time priority?

4% i Br if not

#54$RT, RO iForce real—-time jobs into S$RT state

3%

R4, VPRILO i Is this a low-priority job?

3% iBr if not

#5$LOW, RO iForce into low-priority queue

in currently.

DEQ i REMOVE FROM QUEUE ## DISABLE ##*

i ©Bearch down queue looking for right place to insert user.

1%

2%

H

MOVB
BEQ
CHMP
BHI
BLO
CMPB
BHIS
MoV
MOVB
BNE

i POINT TO FIRST USER IN QUEUE

ADQ1 ; BR IF QUEUE IS EMPTY

RO, LETATE(RZ) ;i COMPARE EXECUTION STATE PRIO WITH NEXT JOB
2% i BR IF OUR EXECUTION STATE 1S5 LOWER PRID

RUNGQHD, R2

ADGMID ; BR IF OUR EXECUTION STATE IS HIGHER PRIO
R4, LPRI(R2) ;i EQUAL. EXECUTION STATES, COMPARE PRIORITIES
ADQMID i BR IF PRIO IS EQUAL TO OR HIGHER THAN NEXT
R2,R3 ; CHAIN ON TO NEXT USER IN LIST
LAGLINK(R3), R2

1% i BR IF MORE USERS IN QUEUE

i Add user to tail of queue

ADQTL.:

H

MOVB
BR

R1, RUNQTL i BAY WE ARE LAST USER IN LIST

ADQT

i Link in front of user whose index # is in R2

ADQMID:

ADQT:

MOVB
MOVB
MOVB
MOovB
BEQ

MOVB

LOLINK+1(R2),R3 ;i GET INDEX OF EARLIER USER

R1, LALINK+1{R2) ;i 8AY WE ARE PREDECESSOR TO R2 USER
R2, LALINK(R1) i SAY R2 USER FOLLOWS US

R3, LALINK+1{(R1) ; 5AY R3 USER IS OUR PREDECESSOR
ADQHD i BR IF WE ARE AT HEAD OF LIST
R1:LALINK(R3) ; BAY WE FOLLOW R3 USER
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ENQHD ~—-— Put user at head of queuve
58 004364 000404 BR ADQXIT
59 H
&0 i Set us as only entry in queue
-3} H
62 004366 110137 0000017 ADQ1: MOVB R1, RUNQTL i MAKE QUEUE TAIL POINT TO US
63 004372 110137 000000 ADQHD: MOVB R1, RUNQHD i MAKE QUEUE HEAD POINT TO US
64 004376 010061 0000006 ADQXIT: MOV RO, LSTATE(R1) s 8ET OUR EXECUTION STATE
&5 H
66 i Finished. Request a job scheduler cycle.
67 i
68 004402 1035237 0000047 INCB DOSCHD i REQUEST A JOB SCHEDULER CYCLE
69 004406 ENABL i ## ENABLE ##
70 004414 012604 MOV (SP)+. R4
71 004416 012603 MoV {(SP)+,R3
72 004420 012602 MOV (SP)+, R2
73 004422 000207 RETURN

e
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-— Add user to tail of execution queue

ENGTL

VN URWN -

004424
004426
004430

004432
004436
004442
004444
004450
004452
004456
004460
004464
004466

004472

004476
004502
004504
004510
004512
004514
004520
004522
004524
004530
004532

010244
0103446
0104446

116104
020027
101013
120437
103403
012700
000405
120437
101002
012700

004737

11370
001731
020062
101004
103711
120452
101306
010203
116302
001345
000676

0000006
0000006

0000006
0000006
000000¢

0000006

004534

000000

0000006

000000¢G

0000006

.SBTTL ENQTL

—-— Add user to tail of execution queue

—— oo o coaes e casee venes S0 o SowS oS SOV oA O Seath Sanen Seme

ENQTL is called when it is desired to add the user whose
index number is in R1 to the end of the list of users with

the execution state whose code is in RO.

If there are no other
the user is linked in

in front of any lower priority users.
All registers are preserved.

ENQTL.:

MOV R2. -(5P)
Mov R3, -(5P)
MOV R4, -(8P)

If job is being placed

I S

?
3
3
i users with this state in the quevue,
’
?
4

in an executable state and the priority

of the job is one of the fixed priorities {(very low or very high),
then force job to be placed in the S$LOW or S#$RT queve.

MOVB LPRI(R1).,R4 iGet current priority for job
CHMP RO, #S$$RUN ; Is job being placed in an executable state?
BHI 3% iBr if not
CMPB R4, VPRIHI iDoes Job have a real-time priority?
BLO 4% iBr if not
MOV #5¢RT, RO iForce real—-time jobs into S$RT state
BR 3%
44 CMPB R4, VPRILO iIs this a low-priority job?
BHI 3% iBr if not
MOV #S$LOW, RO i Force into low-priority queue

H]

i Remove user from queue.

;

3%: CALL
i

i Search for right place

H

DEQ

MOVEB RUNGHD, R2
BEQ ADQ1

1%: CMP RO, LSTATE(R2Z)
BHI 2%
BLO ADGMID
CMPB R4, LPRI(R2)
BHI ADQMID

2%: Mav R2,R3
MOVB LOLINK(R3), R2
BNE 1%
BR ADQTL

i REMOVE FROM QUEUE +## DISABLE ##
to insert user.

s POINT TO 18T USER IN QUEUE

i BR IF QUEUE IS EMPTY

i COMPARE EXECUTION STATES

i BR IF QUR EXECUTION STATE PRIO 1S LOWER

i BR IF OQUR EXECUTION STATE PRIO 1S HIGHER

i EQUAL EXECUTION STATES, COMPARE PRIORITIES
i BR IF OUR PRIORITY IS HIGHER

i CHAIN FORWARD TO NEXT USER IN LIST

; BR IF MORE USERS IN LIST
i ADD US TO TAIL OF LIST
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DEQ

—— Remove user from T™UN queue

NONDURWN -

004534
004536
004540
004546
004552
004554
004560

004562
004566
004572

004574
0044600
004404
004606
004612
004414
004620
0044622
0044624
004630
0044632

004636
0044642
004646
0044650
004652

010246
010346

005761
001010
120137
001030

105037
105037
000423

116103
116102
001003
110337
000402
110362
005703
001003
110237
000402
110263

005061
005061
012603
012602
000207

0000006

000000

000000/
000001

0000016
0000006
000001

0000016

000000/

0000006

0000006
0000006

3 -

i

1%:

4%:
o9

6%

3%:
2%:

.8BTTL DEQ —-— Remove user from run queuve
DEQ is called to remove from the run queue the user whose
index number is in R1.
On return, the user will be left unlinked from the run queve
and his state code (LSTATE) will be zeroed.
## The interrupts are left disabled on return ##
All registers are preserved.

MoV R2, —(8F)
Moy R3, -(5P)
DISABL i ## DISABLE %
TST LALINK(R1) i I8 USER UNLINKED NOW?
BNE 1% i BR IF NOT
CMPB R1, RUNQGHD ; I8 USER ONLY ENTRY IN QUEUE?
BNE 2% i BR IF NOT —— MUST NOT BE IN QUEUE AT ALL
User is only entry in queue
CLRB RUNQGHD i REMOVE FROM QUEUE
CLRB RUNGTL
BR 2%
Unlink from queue
MOVB LOLINK+1(R1).R3 ; GET # OF USER IN FRONT OF US IN QUEUE
MOVB LGLINK{(R1),R2 ;s GET # OF USER WHO FOLLOWS US IN QUEUE
BNE 4% i BR IF NOT AT TAIL OF QUEUE
MOVB R3, RUNQGTL ;i MAKE TAIL POINT TO OUR PREDECESSOR
BR o%
MOVB R3, LALINK+1(R2) ; MAKE OUR SUCCESSOR POINT BACK OVER US
TST R3 i ARE WE AT HEAD OF QUEUE?
BNE &% i BR IF NOT AT HEAD OF QUEUE
MOVB R2, RUNGHD ;i MAKE QUEUE HEAD POINT TO OUR SUCESSOR
BR 3%
MovB R2, LALINK(R3) i MAKE OUR PREDECESSOR POINT TO OUR SUCESSOR

Finished unlinking.
Say user is not in any queue

CLR LAGLINK(R1) ;i CLEAR BOTH OUR FORWARD & BACKWARD LINKS
CLR LSTATE(R1) i SAY WE HAVE NO EXECUTION STATE

MoV {(SP)+,R3

Mov (SP)+, R2

RETURN
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—— Look for 1st user with some execution state

Q5SRCH

NONDTUDLWOR -

004654
0045662
004666
0044670
0044674
0044676
004702

004704
004712
Q04714

004716
004720

113701
001406
0200461
001410
116101
001372

000261
000207

000241
000207

000000~

0000006

0000006

.8BTTL QBRCH —- Look for 1st user with some execution state
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L]
i QSRCH is called to locate the highest priority user in a

; certain execution state.

i When called, RO must contain the execution state code (S$———-).

i If a user is found with the state code, the user index number

i is returned in R! and the C-flag is cleared.

; If no user is found with the specified state, the C-flag is

; set on return.

i  ##% Interrupts are disabled and left disabled if a user is found
; with the specified state. If no user is found, the interrupts
3 are reenabled before returning. ##

i All registers are preserved except R1.

Q

SRCH: DISABL. ; #% DISABLE ##
mMove RUNQHD, R} s GET # OF 18T USER IN QUEUE
BEQ 1% ;i BR IF QUEUE 1S EMPTY
3% CMP RO, LSTATE(R1) ; I8 THIS USER IN STATE OF INTEREST?
BEQ 2% i BR IF YES ~-— SUCCESS
MOVEB LALINK(R1),R1 ; CHAIN FORWARD
BNE 3% i BR IF MORE TO CHECK
i No user has the desired state
1% ENABL ; #% ENABLE #4#
SEC ; SIGNAL FAILURE
RETURN

i Found a user in the desired state

i Leave the interrupts disabled on return

2%: cLC ; INDICATE SUCCESS
RETURN
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ONDUDRWN -

VUANANAUUDEDDEDDDEDDWWWWWWWWWWRIAM NI RI NI RI R R - e e e s e b
NCOPUONROIONCUBUN~OIONTURURNROGONDCUBUN~OIONCURWN~O

004722
004724
004730
004734

004736
004740
004744
004750

004752
004754
004760
004764

004766
004770
004774
005000
005004
005006
005012

010144
004737
004737
000421

01014646
004737
004737
000415

010146
004737
004737
000407

010146
004737
004737
005061
012601
004737
000207

005014~
004424 ¢

005014’
004424

005014~
0042227

005014
004222
0000006

0002107
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.8BTTL G@QGNSPND —- Fut job in wait state

There are four routines that can be called to suspend the
execution of a job: QGNSPND. GNSPNX, QHDSPN. QHDSPX.

All four routines perform the functions of changing the

Job state to a specified wait state and then calling the

Job scheduler to run some other job while the current job is waiting.
Before placing the job in the specified wait state, these routines
check to see if there is a pending completion routine for the job.
If there is a pending completion routine, the job state is changed
to the state associated with the completion routine to allow the
completion routine to run before the job is suspended.

The difference between the four routines is whether the job is
queuved at the head or tail of the wait queue and whether the

Job’s time-slice quantum is reset.

GNSPND —— Queue at tail of wait list, reset gquantum.
QNSPNX -- Queue at tail of wait list, don’t reset quantum.
QHDSPN -- Queue at head of wait list, reset quantum.
QHDSPX —— Queue at head of wait list, don’t reset quantum.
Inputs:

RO = Job state to which job is to be set before calling scheduler.

Outputs:
Interrupts are enabled.

Queve at tail of wait list, reset quantum.

GNSPND: MOV R1, —-{(8P)
CALL QCKCPL ; DO COMMON ENTRY SETUP ## DISABLE ##
CALL ENGTL i PUT JOB IN WAIT QUEUE ## ENABLE ##
BR DOSPNR i RESET QUANTUM AND SUSPEND JOB

i

H

QNSPNX: MOV

i

.
?

QHDSPX: MOV

.
¥

i

GHDSPN: MOV

Queve at tail of wait list, don‘t reset quantum.

R1,-(5P)
CALL QCKCPL
CAaLL ENQTL
BR DOSPNX

; DO COMMON ENTRY SETUP ## DISABLE ##
i PUT JOB IN WAIT QUEUE ## ENABLE ##
; G0 SUSPEND JOB

Queuve at head of wait list, don‘t reset gquantum.

R1,-(SP)
CALL QCKCPL ; DO COMMON ENTRY SETUP ## DISABLE #+#
CALL ENQHD i PUT JOB IN WAIT QUEUE ## ENABLE #3#
BR DOSPNX i G0 SUSPEND JOB

Queue at head of wait list, reset quantum.

R1, -(SP)
CALL QCKCPL ; DO COMMON ENTRY SETUP ## DISABLE ##
CALL ENQHD i PUT JOB IN WAIT QUEUE ## ENABLE ##
DOSPNR: CLR LQUAN(R1) i RESET JOB TIME-SLICE QUANTUM
DOSPNX: MOV (SP)+,R1
CALL SCHED ; CALL JOB SCHEDULER TO RUN ANOTHER JOB
RETURN ; RESUME EXECUTION OF OUR JOB
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58
59
60
61
62
63
64
&5
66
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
a7
88
89
90
91
92
93
94
95

003014
005016
005022

005030
005034
005036
005042
003044
005050
003052
005056
005060

005064
005066

010246
113701

016102
001413
005761
001010
105737
001005
120062
101402
116200

0124602
000207

0000006

0000006

0000006

0000006

0000006

0000006
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QCKCPL. is a local subroutine called by the queue—and-suspend
routines to perform common setup functions.
The following operations are performed.

1) Interrupts are disabled.

2) The current job number is loaded into R1.
3) If there is a pending completion routine, the priority request
for the job is changed to the priority of the completion routine.

Inputs:

RO = Requested wait state for job to be placed in.

Outputs:

RO = Job state that job is actually to be put in.
R1 = Current job index number.
Interrupts are left disabled.

QCKCPL: MOV

H
.
i

H

MOVB
DISABL

Check for pending completion

MoV
BEQ
TST
BNE
TSTB
BNE
CMPB
BLOS
MOVB

Finished

MOV

RETURN

R2, =(SP)
CORUSR, R1

LCMPL (R1), R&
9¢

LIOHLD(R1)

7%

CURCP

9%

RO, CQ$RNS(R&a)
9%
CQERNS(R2), RO

(SP)+,R2

;Get current job index number
i## Disable ##

routines

;i Are there any pending completion rtns?

;Br if not

; Are we holding completion routines?

iBr if yes

iAre we in a completion routine now?

iBr if yes

;i Does compl routine have higher priority?

;Br if not

i Change to prio as specified by compl routine
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GNSPND —-- Put job in wait state
1
2
3
4
S
é
7
8
4
10 005070 010046
11 008072 026127 0000006
12 005100 103404
13
14
15
16
17 005102 012700 0000006
18 005106 004737 004424’
19 005112 105237 000004’
20 005116 012600
21 005120 000207
22
23
24
29
26
27
28
29
30
31
32
33 005122 010146
34 005124 113701 0000006
35 005130 032761 000000C
36 005136 001411
37 005140 120137 000002’
38 005144 001406
39 0051446 032761 0000006
40 0035134 001002
41 005156 004737 000000¢
42 0035162 012601
43 005164 000207

0000006

0000006

0000006

.8BTTL FORCEX —-— Force user execution
FORCEX is called to force execution of the user whose line
index number is in RI.
The user is taken out of any wait state and placed in
a high priority execution queuve.
All registers are preserved.

FORCEX: MOV RO, —(SP)
CMP LSTATE(R1), #544HIP ; IS USER RUNNING NOW?
BLO 1% i BR IF YES ~— CAN'T BEAT THAT

L T

14

i
i
i
i
i
H
i
i
c

User is not running now.
Put user in high priority run state

MOV #8$I0FN, RO i GET HIGH-PRIORITY STATE CODE
CALL ENQTL ; PUT USER AT TAIL OF QUEUE
INCB DOSCHD ; REQUEST A JOB SCHEDULER CYCLE
MoV {(&P)+, RO

RETURN

.8BTTL. CHKABT -—- Check for abort condition
CHKABT 1S CALLED TO SEE IF AN ABORT CONDITION
SUCH AS DOUBLE CTRL-C OR LINE DISCONNECT HAS
OCCURED. IF AN ABORT CONDITION 15 PENDING
THE USER IS ABORTED BY JUMPING DIRECTLY TO
STOP. IF NO ABORT CONDITION IS PENDING
CHKABT RETURNS TO THE CALLING ROUTINE.

ALL REGISTERS ARE PRESERVED.

HKABT: MOV R1,—(SP)
MOVB CORUSR. R1 i GET USER INDEX NUMBER
BIT #<ECTRLC '$DISCNZ, LEW{R1); ABORT PENDING?
BEQ 1% i BRANCH IF NOT
CMPB R1, USRJOB i ARE WE CURRENTLY DOING A DIRECTORY OPERATION?
BEQ 14 ; IF YES DON’T ABORT NOW
BIT #$NOABT, LSW?(R1); Is the No—-abort flag set for job?
BNE i1¢ iBr if yes —— Don‘’t abort now

2%: CALL sSTOP ; ABORT THE USER

1% MOV (SP)+,R1
RETURN
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—— Restart user at head of wait queuve

UREGO

NONDPURWON-

[ T U W gy Sy
A I ARAE e

005166
005170
005174
005176
005202
005204

010146
004737
103402
004737
012601
000207

0044654

005206

.8BTTL UREGO -~ Restart user at head of wait queve
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UREGO is called to restart the user who

is at the head of the wait queue whose state code is in RO.
This user is removed from the wait queue and

added to the tail of the SHIOFN queue.

All registers are preserved.

Interrupts are enabled on return.

e % %l e e e we e

UREGO: MOV R1, -(8P)
CALL QSRCH ; FIND USER AT HEAD OF QUEUE % DISABLE #
BCS 1¢ s BR IF CAN’T FIND ANY USERS IN THAT STATE
CALL GHIPRI ; REQUEUE USER AT TAIL OF S$I0FN QUEUE

1%: MOV (SP)+,R1
RETURN
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QHIPRI —-— Put user in high priority gqueue

1

;) .

3

4

b

)

7 005206 010046

8

9

10

i1

12 005210 00574641 0000006

13 005214 00142646

14 0052146 005741 0000006

15 005222 001407

16 005224 005341 0000006

17 005230 012700 0000006

18 005234 004737 004424

19 005240 000433
20 ;
21 H
22 ;
23 i
24 005242 005061 0000006 4%
25 005246 004037 010040°
26 005252 0000006
27 005254 013700 0000006
28 005260 143700 0000006
29 005264 003410
30 005266 010061 0000006
31 ;
32 i
33 H
34 i
35 005272 005741 0000006 3%:
36 005276 001006
37 005300 004037 010040’
38 005304 0000006
39 005306 004737 005334 5%
40 005312 000406
41 005314 005341 0000006 1%:
42 005320 012700 0000006
43 005324 004737 0044247
44 005330 012600 2%
45 005332 000207

H
QHIFRI: MOV
i
i

.8BTTL QHIPRI -- Put user in high priority queue
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QHIPRI is called to place the user whose line index number is
in R1 at the tail of the S$I0OFN high priority execution queuve.

All registers are preserved.

RO, - (SP)

If this is an interactive job doing I/0, put the job in the S$HICP

state.

T8T
BEQ
TST
BEQ
DEC
MoV
CALL
BR

LITIME(R1)
3%
LHIPCT(R1)
4%
LHIPCT(R1)
#SSHICP, RO
ENQTL

2%

;Is this job interactive or compute bound?

;i Br if compute bound

iUsed up all allowed 1/0 ops for interactive?
;Br if yes -— no longer interactive

;i Decrease remaining number of interactive 1/0
iGet interactive completion state code

;i Put job at tail of that queve

Interactive job has performed maximum number of 1/0 operations while
in interactive state.

CLR
JSR
. WORD
MOV
SUB
BLE
MoV

LITIME(RY)
RO, QUNSIG
$86I10
VHIPCT, RO
VINTIO, RO
o%

RO, LHIPCT(R1)

Job is compute bound.
Put job in 1/0 complete state or CPU state.

TST
BNE
JSR

. WORD
CaLL
BR
DEC
MOV
CALL
MOV
RETURN

LHIPCT(R1)
1%

RO, QUNSIG
$8GHIO
QCPU

2%
LHIPCT(R1)
#S$I0FN, RO
ENQTL
(SP)+, RO

Reclasify the job as non—interactive.

; 8ay jJob is no longer interactive
;8ignal that INTIOC has been used up

;Get # high—-prio boosts allowed for CPU jobs
;Any remaining after number already used?
iBr if not

; Set number of remaining high-prio boosts

i HAS JOB USED UP ALL OF 178 HIGH-PRIO HITS?
i BR IF NOT
;i SIGNAL THAT HIPRCT WAS USED UP

;s QUEUE AS CPU-BOUND JOB IF YES
; ONE LESS HIGH-PRIORITY HIT REMAINING

;i GET STATE CODE
; PUT USER AT TAIL OF QUEUE

LY
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—-— Place job in CPU-bound rtun queue

QCPU

NONDTODUON -

10 005334
11 005340
12 005344
13 0035350
14 005356

012700
004737
005061
013761
000207

0000006
004424
0000006
0000006 0000006

. 8BTTL

QCPU —— Place Job in CPU-bound Tun gueue

QCPU is called to change the run—state of a job to be
compute bound.

Rl = Index number of job to be affected.
Job’s time quantum is reinitialized.

?
I3
?
i Inputs:
1
3
?

QCPU: MOV
CALL
CLR
MoV
RETURN

#5¢CPU, RO i PUT JOB IN CPU-BOUND EXECUTION QUEUE
ENQTL ;i REQUEUE JOB AT TAIL OF THAT QUEUE
LQUAN(R1) i REINITIALIZE JOB’S TIME QUANTUM

VHIPCT, LHIPCT(R1); REINIT NUMBER OF HIGH-PRIO HITS FOR JOB
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GTSYMB —— Get system message buffer

1 .8BTTL GTSYMB —— Get system message buffer

2 B e e e e e e e o e 1 18 e e s e e -
3 i GTSYMB is called to get a system message buffer block.

4 i

S i Outputs:

-] i R4 = Address of message block acquired.

7 i C-flag set if no free message blocks are available.

8 i

9 005360 GTSYMB: DISABL i ## DISABLE ##%

10 0053646 013704 0000006 Moy SNMSHD, R4 i GET ADDRESS OF 18T FREE MESSABE BLOCK
11 Q08372 001417 BEQ 1% i BR IF NO FREE BLOCKS

12 ;

13 i Got a free message block. Unlink from free list

i4 ;

15 005374 016437 0000006 000000C MoV SB$LNK (R4), SNMBHD; REMOVE BLOCK FROM FREE LIST
16 005402 005337 0000006 DEC NMUMB ;i DECREASE # FREE BLOCKS

17 005406 ENABL. ; ## ENABLE #3#

18 i

19 ; Initialize pointer into text area of buffer.
20 H
21 005414 010400 MOV R4, RO ;s GET ADDRESS OF BUFFER
22 005416 062700 0000006 ADD #SB$TXT, RO ; POINT TO TEXT STORAGE AREA IN BUFFER
23 005422 010064 0000006 MoV RO, SB$PNT(R4) i BET POINTER TO TEXT AREA
24 005426 000241 CLC ; SIGNAL SUCCESS ON RETURN
25 005430 000404 BR 2%
26 i
27 i No free message blocks.
28 ;

29 005432 1% ENABL. i ##% ENABLE ##

30 005440 000261 SEC i SIGNAL. FAILURE ON RETURN

31 005442 000207 2%: RETURN
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NONDPURWN-

005444

005452
005454
005460
005466
005470
005472
005474
005502
005506
005510
005512
005520
005526
005532

005536
005540
005542
005550
005556
005562

005566
005574

005576

005602
005504
005410
005616

005620
005622

005426

012737

010446
113704
032764
001410
012604
011646
0164666
005064
000002
010546
013737
013737
012705
000137

010444
010546
013737
013737
012705
000137

032766
001002

000177

010446
113704
0327464
001403

012604
000137

000137

0000006

0000006
0000006

000004
000004

0000006
120002
000001
0000006

0000006
120002
000002
0000006

0000006

172226

0000006
0000006

0000006

0000006

0000006

0000006

000002

000034
0000006

000034/
0000006

000002

0000006

e e e e e e e

TRP250: MOV

i

i

. 8BTTL TSXTRP —— Catch traps
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TSXT4 and TSXT10 catch traps to 4 and 10 respectively.
If the user did a . TRPSET his routine is entered.
Otherwise the job is aborted.

Trap to 250 (Memory management trap)

#MMENBL., @8#5ROMMR; RESET ERROR FLAGS
Treat trap to 250 like trap to 4.

i Trap to 4.
TRP4: MOV R4, —(SP)
MOVB CORUSR., R4 ;i Get current job index number
BIT #$EGEMAR, LS5W11{(R4); Are we accessing user’s argument block?
BEQ 14 iBr if not
MOV (SP)+, R4 ;i Pop R4
MOV (8P), -(SP) i Move douwn PC
MoV 4(8P), 2(5P) i Move down PS
CLR 4(8P) ;i Store 0 value to be returned
RTI iReturn following MFPD with O on stack
14: MOV RS, —(SP)
MOV eH#KPARS, TRPARS : SAVE KPARS5 FROM TRAP FOR ERROR HANDLING
MOV @#120002, ABRTOV ; SAVE RADSO OVERLAY NAME
MOV #1,R5 i ERROR CODE FOR TRAP 4
JMP TSXTX ; ENTER TRAP HANDLER IN TSX OVERLAY
i Trap to 10
TRP10: MOV R4, -(SP)
MoV RS, -(8P)
MOV @H#HKPARS, TRPARD ; SAVE KPARS FROM TRAP FOR ERROR HANDLING
MoV @#120002, ABRTOV ; SAVE RADS0 OVERLAY NAME
MOV #2, RS ; ERROR CODE FOR TRAP 10
JMP TSXTX ; ENTER TRAP HANDLER IN TSX OVERLAY
; Trap to 14 (Breakpoint trap)
TRP14: BIT #UMODE. 2(5P) ; DID BREAKPOINT OCCUR IN USER OR KERNEL MODE?
BNE 1% ; BR IF USER MODE

Breakpoint occurred in kernel mode.
Give control to system ODT.

wMP @ODTTRP
Breakpoint occurred in
Give control to user’s

i ENTER SYSTEM DEBUGGER
user mode.
debugger program.

1%: MoV R4, -(8P) ;
MOVB CORUSR: R4 iGet current job index number
BIT #$DEBUG, LSWP(R4); Is program being run with TSX debugger?
BEQ 2% iBr if not
i Enter TSX-Plus debugger
MOV (SP)+, R4
JMP BRKENT iEnter TSX-Plus debugger
; Enter user’s debugger
2% JMP TRPBPT i ENTER TRAP HANDLING ROUTINE IN TSX OVERLAY



TSEXEC —- TSX-Plus Executive Mo MACRO VO05. 04 Friday 22-Jan-88 14: 44
TSXTRP —— Catch traps

o8
59
60
61
b2
63
&4
65
66
67
&8
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

005632
005634
005636
005542
005646

005652

005664
005666
005670
0054674
005676
005702
0035706

005712
005716
005720
005724
005732

010446
010546
012705
012704
000137

010446
010546
105737
001017
012705
012704
000137

004537
000000
113704
052764
000207

000013
000020
0000006

0000006
000015

000034
0000006

006404

0000006
0000006 0000006

H Trap to 20 (10T)

TRP20: mOvV
MOV
MOV
MOV
JHMP

.
E

R4, -(SP)
RS, -{8P)
#13,R5
#20, R4
TRPCOM

i Trap to 24 (Power fail)

TRP24: DIE

?

#HEMSPFT

Page 33-1

i GET ERROR CODE
i GET TRAP LOCATION
i ENTER TRAP HANDLING ROUTINE IN TSX OVERLAY

i BYSTEM HALT IF POWER FAIL TRAP

i Trap to 34 (TRAP instruction)

TRP34: MOV
MOV
TSTB
BNE
MOV
MoV
wJMP

L S

FPTRAP: JSR
. WORD
MOVB
BIS
RETURN

R4, -{(5P)
RS, —{(SP)
DOTRMP
TRPMAP
#15,R5
#34, R4
TRPCOM

RS, INTEN
0
CORUSR, R4

iUsing TRAP instruction for mapping?

iBr if yes

; GET ERROR CODE

; GET TRAP LOCATION

i ENTER TRAP HANDLING ROUTINE IN TSX OVERLAY

Trap to 244 (Floating point exception interrupt).
Set $FPUEX flag and return through SYSXIT which will do actual
FPU exception processing when we are about to return to user mode.

i Standard interrupt entry
;iRun at priority 7
icet current job index number

#$FPUEX, LSW(R4) ;Set flag for job saying FPU interrupt

iReturn and perform FPU exception code
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TRPMAP —— High—performance memory mapping service

1 .5BTTL TRPMAP ~~ High-performance memorTy mapping service

2 e e e e e e —————————

3 i This routine is jumped to when a TRAP instruction is executed and we
4 i are are doing high-performance memory mapping.

) ;

é ; Inputs:

7 H RO = Mapping Tegion index number.

8 i

9 i  Stack:

10 i {(SP) = RS

i1 i 2(5P) = R4

12 ; 4{S5P) = PC

i3 ; &4(5P) = PS

i4 i

15 005734 TRPMAP:

146 i

17 i Clear C—-flag in PS

i8 i

19 005734 042766 0000006 000006 BIC #CFLAG, &(SP) iClear C—flag in PS on stack
20 i
21 i Make sure the region index number is valid
22 i
23 005742 020027 0000006 cMP RO, #MAXSRD ; Is region index valid?
24 0057446 103404 BLO 1% iBr if ok
25 005750 052766 0000006 000006 BIS #CFLAG, 6(SP) iSet carry flag for return
26 005756 000423 BR 9%
27 i
28 i Get the PAR index
29 i
30 005760 1146005 0000006 1% MOVB SR$PX{RO), RS ;Get PAR index number
31 H
32 5 Load the PAR value
33 i
34 005764 006300 ASL. RO iGet word table index
35 005766 016004 0000006 Mov SR$PAR(RO). R4 ;Get value to load into PAR registers
36 005772 010445 0000006 MOV R4, RPAR(R3) ;i Shared run—time mapping for this PAR
37 005776 010455 0000006 MoV R4, CUPARO(RS) i Set PAR value in context block
38 006002 0104465 0000006 MoV R4, UPARO{(RS) i Set PAR value in hardware register
39 ;
40 H Load the PDR value
41 i
42 0060046 016004 0000006 MOV SR$PDR(RO), R4 iGet value to leoad into PDR registers
43 006012 010465 0000006 Moy R4, RPDR(RS5) i Shared run—-time mapping for this PDR
44 Q06016 0104465 0000006 MOV R4, CUPDRO{RS) iSet PDR value in context block
45 006022 010465 0000006 mMov R4, UPDRO(RS) ;Set PDR value in hardware register
46 i
47 i Finished
48 ;
49 Q06026 012605 9% MOV (SP)+,R5

50 006030 012604 MOV (SP)+, R4

51 0046032 000002 RTI iReturn from TRAP instruction



TSEXEC -- TSX-Plus Executive Mo MACRO VO05. 04 Friday 22-Jan-88 14:44 Page 35

UEXINT —=- Unexpected interrupt

1

2

3

4

5

6

7

a8

9

10 006034 013703 0000006
11 006040 006303

12 006042 010302

13 004044 042703 177077
14 006050 042702 177741
15 006054 006302

16 006056 050203

17 006060

18

19
20
21 006076 000002
22
23
24
2% 006100
26

27

28

29 006112

.8BTTL UEXINT —— Unexpected interrupt
An interrupt occured at an unexpected location.
On entry to UEXINT the interrupt vector address is encoded
in the PS that was set by the interrupt vector.
The address has the two low-order bits removed (they are assumed
to be zero) and the remainder of the address stored in the
PS fields priority and n-z-v—c (note the T field is not used).

UEXINT: MOV

i

H

ASL
MoV
BIC
BIC
ASL
BIS
DIE

Enter at UEXRTN if we should

3
UEXRTN: RTI

?

i

@#PSW, R3
R3

R3: R2
#~C700, R3
#~C36: R2
R2

R&, R3
#EMSUEIL. R3

Memory parity error

MEMPAR: DIE

3

i

Jump occured to location O

JMPO:! DIE

#EMEMPR

#EM$JMO

; GET CURRENT PROCESSOR STATUS VALUE

i ADD ONE LOW-ORDER ZERO BIT

; COPY VALUE

i MASK OUT ALL BUT PRIO FIELD (SHIFTED)

i MASK OUT ALL BUT N-Z-V-C FIELDS (SHIFTED)
i ALIGN LOW-ORDER FIELD WITH HIGH-ORDER

; COMBINE LOW—~ AND HIGH-ORDER FIELDS

;i SYSTEM CRASH —— ARG VALUE = INT LOCATION

ignore unexpected interrupts

iReturn from interrupt —— Ignore it

i MEMORY PARITY ERROR

i FATAL SYSTEM HALT
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UEXINT -— Unexpected interrupt
1
b
3
4
5
b6
7
8
9
10
11 006124
12
13
14
15 006124 032737 000000G¢ 000000G
16 006132 001002
17 006134 000241
18 006136 000207
19
20
21
22 006140 106504
23
24
25
26 004142 021627 000400
27 006146 103405
28 006150 021637 0000006
29 006154 103002
30
31
32
33 006156 006016
34 006160 103003
35
36
37
38 006162 012705 000011
39 006166 000261
40 Q06170 005226
41
42
43
44 Q06172 000207

|
|
I
|

CHKUSP is
is valid.
CRUSP2 is

Outputs:

HKUSP:

e twe Mo 0 e We we s We e i e e e

S e . o " v St vt Bondn St Sotee e s cotes tmenn s oo

talled tn determine if the current user—mode stack pointer (SP)

The SP is checked to make sure it is even and 2>400.
an alternate entry point that is a little faster if it is

already known that the previous mode was user.

C-flag cleared if SP is valid, Set if invalid.
R5 = abort code for invalid stack if error detected.

Return with carry cleared if previous mode is not user

BIT #UPMODE, @#PSW i PREVIOUS MODE = USER?
BNE CKRUSPZ2 i BR IF YES

CLC ; CLEAR CARRY FOR RETURN
RETURN

i

i Get the user mode SP

CKUSP2: MFPD

; Make sure
CMP
BLO
CMP
BHIS

; Make sutre

ROR
BCC

spP ; GET USER-MODE &SP

the stack is in the right range

(SP), #400 i DID A STACK OVERFLOW OCCUR?
2% i BR IF YES

(SP), UHIMEM ; 18 STACK ADDRESS TOO HIGH?
2% i BR IF TOO HIGH

the stack address is even

(SP) ; I8 THE STACK ADDRESS EVEN?
3% s BR IF EVEN -- OK

User’s stack pointer is invalid

2% Mov

#11,R5 i LOAD ABORT ERROR CODE VALUE
SEC ; SIGNAL ERROR ON RETURN
3%: INC (SP)+ i CLEAN OFF STACK (DON’'T ALTER C-FLAG)
; Finished
9% RETURN

otherwise unaltered.
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CLKINT —- Clock interrupt routine

1

2

3

4

9

6 006174

7

8

?

10

11 006174 105737 000000¢
12 006200 001411

13 006202 005737 0000006
14

15

16

17

18 006206 105337 0000147
19 006212 001004
20 006214 112737 000020 0000147
21 006222 000420
22
23
24
25 006224 005237 000100
26 006230 003015

a7
28

29

30

31 006232 011637 0001027
32 006236 016637 000002 000104¢
33

34

35

36 006244 004537 0064047
37 006250 000040

38 00&252 004537 0073327
39 006256 0000006

40

41

42

43 006260 000137 000000€
44

45

44

47

48 006264 000002

49

Fep—

H

.SBTTL. CLKINT —= Clock interrupt routine

O e ot ot e taeas et #0000 meam Sds B saret ot $mrta SOn Soums e S PSS R PSS O S $409S S Sarh SUOS 000 Srime dBeeS JOate Shule S S Sevee bemme SbemS Comie Sbad e Soate s ovats oo S o oo tnse s o e sttt S

CLKINT is the interrupt service routine for clock interrupts.
It is entered directly from the interrupt (priority = 7).

CLKINT:

b

i
i
i

e e W %o

e e e e

o e ws  ws W

If this is a PRO-350. access the CSR2 clock register to reenable
the interrupt.

TSTB PROFLG iIs this a PRO-3507
BEQ 1% iBr if not
TST @H#PCCCR2 i Acknowledge the interrupt

Ignore every 16‘th clock tick on a PRO-350 so that the effective
clock rate will be 60 Hz.

DECB PROSKP i Is this the 16°th tick?

BNE 14 iBr if not
MOVB #16. , PROSKP iReset the counter
BR CLKRTI i Ignore this clock tick

Count another clock tick

; ANOTHER TICK HAS OCCURED
s BR IF STILL PROCESSING LAST TICK

INC TIKCNT
BGT CLKRTI

We are not reentering the clock processing routine.
Save interrupted PC & PS5 for performance monitor to use.

MoV (SP), CLKPC ;i INTERRUPTED PC
MOV 2(8P), CLKPS ; INTERRUPTED PS

Drop priority to & then fork.

JSR RS, INTEN ; DROP RUNNING PRIORITY TO &

. WORD 40 i MASK TO SET PRIO TO 4

JSR RS, FORK i NOW FORK TO GET TO PRIORITY O
. WORD FP4CKT ; Specify fork priority

CLKRUN is entered to perform clock servicing in the system mapped region.
JMP CLKRUN ; ENTER THE SYSTEM MAPPED REGION

The clock processing routine is still running from the last tick.
Don’t reenter it.

LKRTI: RTI i RETURN FROM INTERRUPT QUICKLY
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ENSYS ~-- Enter system state

i .8BTTL ENSYS -- Enter system state

= B e e e e e et e e o e e et e e o 1 1 !t s . e e

3 i ENSYS is called to enter system state. What this consists of is switching
4 ; to the interrupt stack and saving the kernel PARG value.

5 ; Basically, what we do is fake an interrupt and then do a . INTEN and . FORK.
6 i On return from ENSYS we are running in system state at fork level using
7 i the interrupt stack.

8 i To exit from system state, do a RETURN.

9 H

10 i The form of the call to ENSYS is:

i1 ;

12 i MoV #return_address, RO iGet return address

13 H CALL ENSYS iEnter system state

14 ; . WORD fork_priority iFork priority level to run at
15 ;

is6 i Inputs:

17 i RO = Address of routine to be jumped to when a RETURN is done to exit
18 ; from system state.

19 i
20 i QOutputs:
21 i RO, R4 and RS are destroyed.
22 i On return we are in system state running on the interrupt stack.
23 H All registers except RO are preserved across the ENSYS.
24 H
25 0062646 012604 ENSYS: MOV (SP)+, R4 ; et return address to R4
26 ;
27 i Check to see if we are already running in system state.
28 ;
29 006270 105737 0000107 TSTB STKLVL iAre we already in system state?
30 006274 002017 BGE 10% iBr if already in system state
31 H
32 i  We are not currently in system state.
33 i Put PC & PS on the stack to make it look like an interrupt occured.
34 ;

39 004276 0137446 0000006 MoV @#PSW, ~(SP) i PS
36 006302 010046 MoV RO, -(SP) i PC —— Return here when we exit system state
37 j
38 i Do . INTEN to enter system state.
39 H
40 006304 DISABL. j## Disable interrupts ##
41 006312 004537 006404 JER RS, INTEN iEnter system state
42 006316 000000 . WORD 0 iPriority = 7
43 i
44 i We are now running in system state on the interrupt stack.
45 i The processor priority level is 7.
464 i Now do a .FORK so that we will not hold out interrupts.
47 i
48 006320 012437 0063307 MoV (R4)+, 1% i Set fork priority
49 006324 004537 007332° JSR RS, FORK iDo a fork

50 006330 000000 14 . WORD 0 iFork priority is stored here

91 ;

o2 i We are now running in system state, fork level.

53 i Return to caller in system state.

54 i Caller should do a RETURN to exit from system state.

25 H

56 006332 000114 3%: JMP {R4) ;Call calling routine in system state
97 ;
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ENSYS --— Enter system state
58 i ENBYS was called while already running in system state.
a9 i Bave context and set up stack so we will restore it on return.
60 i
61 006334 010046 10%: MOV RO, —(SP) i8et vultimate return address
42 006336 010146 MOV R1,-(8P)
63 0046340 010246 MoV R2, - (8P)
64 006342 010346 MOV R3, -(SP)
&5 006344 013746 0000006 MOV e#KPAR&, —(SP) i Save kernel PAR &
66 006350 0137446 0000006 MoV EHKPARS, —(5P) i Save kernel PAR 5
67 006354 012746 0063647 Moy #1146, -(8P) i Set address of routine for ENSYS exit
68 0046360 000164 000002 JMP 2(R4) iEnter user’s routine
69 H
70 ; Finished with routine in system state.
71 H Drop down a level.
72 ;
73 006364 012637 0000006 114: MOV (SP)+, @HKPARDS iRestore kernel PAR 5
74 0046370 012637 0000006 MoV {5P )+, @HKPARSL iRestore kernel PAR &
75 006374 012603 MOV (SP)+,R3
76 006376 012602 MoV {(SP)+,R2
77 006400 012601 MoV (SP)+,R1
78 006402 000207 RETURN i Return

S~
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-— Interrupt entry processing

INTEN

ONDCURWOU-

006404

0056406

004414
0046420
006424

006426
006432

0046436
006442
0046446
006454
0064460
006464
006470

01044646

105237
105237
003004

010637
013706

013746
113746
112737
013746
01374646
011537
042537

000007
0000107

0001207
000022

0001227
000011~
000000

0000006
0000006
000122"
0000006

000011

fed ¥ e e Me M Mr e W e Mo % M M e M e e e e e e e

s % e %

N R

e fwe e s

NTEN:

. SBTTL INTEN

S e Samen s S0 e eas ot seeet S SO Saras S Sl S4uk Soas S o ot St S D S e G Sorme

INTEN performs the RT-11 . INTEN function which is used to begin
interrupt processing. The form of the call to INTEN is:

-~ Interrupt entry processing

JER
. WORD

R5, INTEN
<*CPriarity to run at>%340

INTEN switches to the TS8X interrupt stack and then calls the calling
routine back as a coroutine

When the interrupt processing task completes.
INTEN by doing an RTS PC.

Before returning from interrupt processing INTEN calls any routines
queved as a result of . FORK requests and also may call the job scheduler
if any Job scheduling event occured during interrupt processing.

it exits back to

There are three "level indicators” that indicate the processing state.
INTLVL indicates the hardware interrupt level.
STKHLVL indicates if we are running on the interrupt stack.
FRAPRI indicates the current fork processing priority.
The initial {(non—interrupt. non—fork) value for all three is -1,
If INTLVL >= O we are in an interrupt routine.
I# INTLVL < O we are not at interrupt level but may be at fork level.
If FRAPRI > O we are at fork level.
MOV R4, -(8P) ;R% is already on stack, save R4 too.
at processor priority level 7.
level 7.

We should already be rTunning
However, make sure we are at
DISABL ;i ##% Disable interrupts ##

Increment interrupt level counter.

INCB INTLVL iiiIncrement interrupt level counter
INCB STKLVL iiiAre we already running on interrupt stack?
BGT 1% iiiBr if yes - Interrupting another int/fork

We were at level O when the interrupt occured.
Save user‘s stack pointer and switch to TSX interrupt stack.

mMov 8P, USP iiiBave user’s stack pointer
MOV INTSTK, 8P i;iSwitch to interrupt stack

Drop running priority to that requested by caller.
mMov INTPRI, —(SP) ;i 8ave current running priority
MOVB FRKPRI, -(5P) iiiSave current fork level priority
MOVEB #0, FRKPRI ;i Not at fork level (preserve C—bit)
MOV CHKPARS, —(5P) ;i Save kernel—-mode PAR&6 register
MoV @HKPARS, —(GP) iiiSave kernel-mode PARS register
MoV {R3), INTPRI iiiSet new priority
BIC {R5)+, @#PSUW i Drop running priority

We are now running at the requested priority.
Call our caller back as a coroutine.
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INTEN -- Interrupt entry processing
58 006474 004715 CALL @RS iCall caller as a coroutine
59 006476 INTENX: iMust immediately follow CALI

8R5

-~
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-— Interrupt entry processing

INTEN

CONDPUDWN -

e
=0

GUUARNAUEDDDEDEEDIDDULNWWWWWWWWRINIMN IR MR -
NOCURUNROIONDPURWUN~OIBNTCURWURN~OIANCUAUNROIDNDIOSWN

006476
006504
006510
006514
0046520
004524
006530

006532
0046536
006540
006542

006544
0063546
006554
006540
006562
006570

006572
0046576
0064604
006612

0065620
006624
0064626
0046630
006632
0064636

006642
006650
006656

012637
012637
112637
012637
105337
002405

105337
012604
012605
000002

010346

013703
001515
126337
101511

113746
116337
016337

013746
010046
010146
010246
013746
013744

0137463
010337

0000006
0000006
000011~
0001227
000007/

0000107

000124

0000006

000011~
0000006
0000006

000132

0000006
0000006G

0000006 0000006

000000¢

0000117

000011~
0001247

D S T T

INTXIT:

e e fwr e e s

e e e e e

DISABL
MoV
MoV
MOVB
mov
DECB
BLT

DECB
MoV
MOV
RTI

See if there are any pending

Interrupt processing routine is finished.

See if we are returning to level O or to a lower level interrupt routine.

i ## Disable interrupts ##

iRestore kernel—-mode PARS register
iRestore kernel-mode PAR6 register
iRestore fork processing priority
;iReset interrupt priority

i Are we rteturning to level 07

iBr if yes

(SP)+, @#KPARS
(SP)+, @#KPARS
{SP)+, FRKPRI
(SP)+, INTPRI
INTLVL

14

We are about to return to a lower-level interrupt.

We go back to lower level interrupt routines before we check
for pending fork requests.
priority over all fork routines.

This is done to give all interrupt routines

STKLVL iWe are going down one level on the stack
(SP)+, R4
(SP)+, RS

iContinue processing lower—priority interrupt

We are returning to level O.

fork queue Tequests.

1%: MoV R3: -(8P)
2% DISABL i## Disable interrupts ##
MoV FRKCQE, R3 i Are there any pending fork requests?
BEQ 6% iBr if not
CMPB FQ$PRI(R3), FRKPRI; Is pending request higher prio than current?
BLOS =% iBr if not
; There is a fork request that needs to be processed
4
MOovB FRKPRI, ~{SP) i Save current fork priority
MOVB FQ$PRI(R3), FRAPRI ;Set current fork priority
MOV FQ$LNK(R3), FRKCGE ;Remove fork block from pending list
ENABL i ## Enable interrupts ##
?
i Bave current context before entering the fork routine
MOV CURFRK, —(5P) iAddress of currently running fork routine
mov RO, —(SP)
Moy R1,—(SP)
MOV R2, -{(SP)
MoV @H#HKPARG, —(5P) i Save kernel—mode PARé register
MOV @HKPARDS, —~(8P) i Save kernel-mode PARS register

i  Return fork request blaock to the free list

DISABL
MOV
MOV

;## Disable interrupts ##
FREFRK, FQ$LLNK(R3); Put fork block back on free list
R3, FREFRK

i 8Bee if fork request has been cancelled
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LY

INTEN —— Interrupt entry processing
58 ;
59 00&462 016337 0000006 0000006 MOV FQ3PAS(R3), @#KPARYS ; Set mapping for kernel PAR 5
60 0064670 016337 0000006 0000006 MOV FQ$PA&L(R3), @#KPARS ;i Set mapping for kernel PAR 6
61 006476 016304 0000006 MOV FQ3UFB(R3), R4 ; Get address of FA$LNK in user’s fork block
62 006702 001403 BEQ 7% iBr if user did not specify a fork block
63 006704 005024 CLR (R4)+ ; Say fork request has been processed
64 006706 005714 TST {R4) iHas fork request been cancelled? (FQ$RTN)
65 006710 001422 BEQ 8% iBr if cancelled
66 ;
&7 ; Bet up context based on information in fork block
68 i
&9 006712 016304 0000006 7%: MoV FQ#R4(R3). R4 iRestore R4 & RS for fork routine
70 0046716 016305 0000006 MOV FQ$RS5(R3), R5
71 006722 016302 0000006 MOV FA$R2(R3). R2
72 006726 016301 0000006 MoV FQ$R1 (R3), R1
73 006732 016300 0000006 MoV FQ$RTN(R3), RO ;Get address of fork routine to be called
74 006736 010037 000132 MoV RO, CURFRK i Remember address of current fork routine
75 0046742 016303 0000006 MoV FQ$R3(R3), R3
76 006746 ENABL ; ## Enable interrupts ##
77 ;
78 i Call the fork routine
79 i
80 004754 004710 CALL @RO ;iCall routine at fork level
81 i
a2 ; Restore context
83 i
84 006756 8%: DISABL iMake sure interrupts are disabled
85 006764 012637 0000006 MoV (SP)+, @¥KPARS ;Restore kernel-mode PARS register
86 006770 012637 0000006 Mov (SP)+, @#KPARG iRestore kernel-mode PAR&é register
87 006774 012602 MoV (SP)+, R2
88 006776 012601 MOV {(SP)+,R1
89 007000 012600 Moy (SP)+, RO
20 007002 012637 0001327 MoV (5P )+, CURFRK i Address of currently running fork routine
21 007006 112637 000011 MOVB (SP )+, FRAPRI iRestore fork priority
2 ;
93 ; See if there are more pending fork requests
94 5
95 007012 000455 BR 2% iSee if there are more fork requests to do
b6 ;
@7 i We have processed all fork queve requests.
28 i
29 007014 012603 b%: MoV (SP)+,R3
100 ;
101 i SBSwitch back to user’s stack.
102 ;
103 007016 105337 000010 DECB STKLVL. ; Going down one level on interrupt stack
104 007022 002002 BGE 9% ;Br if still more levels on int stack
105 007024 013706 0001207 MoV UsP, 8P i Switch back to user’s stack
106 ;
107 i Completed interrupt processing
108 i
109 007030 012604 9% MOV (SP)+,; R4
110 007032 012605 MOV {(SP)+,R5 ;RS was saved by JSR RS, INTEN
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~—- Interrupt entry processing

INTEN

NONDPUDGBN -

[y
o

11

13
14
15
16
17
18
19
20
21

2

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

007034
007042
007044
007050

007052
007060
007062

007066
007074
007076

007102
007110
007112
007120
00712
007130
007132
007134

007140
007142
007146

007150
007154
007160

007164
007170
007172
007176

007200
007202
007206

032764
001502
105737
002077

010146
113701

032761
001402
000137

032761
001413
032737
001004
042761
000403
012601
000137

012601
105737
001406

004737
004737
004737

005737
001427
105737
001024

010146
013701
005037

000000¢

000010

0000006

0000006

0000006

0000006
0000006

0000006

0000006

000004

0051227
0002107
0051227

0000006

0000006

0000006
0000006

000002

0000006

0000006

0000006

0000006

e e e we e

At this point we are abhout to do an RTI to return from an interrupt

or from an EMT.

We are running on the user’s stack in his context block

and all of his registers are intact.

SYSXIT: BIT

H
i

i

H
H

H

.
i
H

i

3%

We are about

BEQ
T8TB
BGE

ENABL
MoV
MOVB

#UMODE, 2(SP)

DORTI
STKLVL
DORTI

i Are we about to return to user mode?
iBr if not

i Are we Tunning on system stack?

;Br if running on system stack

to return to user mode.

R1,-(SP)

CORUSR, R1

; ## Enable ##

;Get job index number

See if a Flpating Point Unit (FPU) exception interrupt occurred.

BIT
BEQ
JMP

#EFPUEX, LSW{R1)

3%
FPTRPX

iDid a FPU exception interrupt occur?
iBr if not
i Do FPU exception processing

See if user typed ctrl-D to force entry to the debugger.

See if & job

BIT
BEQ
BIT
BNE
BIC
BR

MoV
JMP

Moy
TSTB
BEQ

#$DBEBK, LSW?{(R1); Does user want to force a breakpoint?

2%

#PO$DBG, PRIVCO

44

iBr if not
i Is user authorized to use debugger?
iBr if yes

#$DBEBK, LSWP{R1); Clear effect of ctri-D

2%
{(SP)+,R1
DBGBRK

scheduler cycle

(SP)+,R1
DOSCHD
1%

iDon‘’t enter debugger
iEnter debugger
was requested.

i DO WE NEED TO CALL THE JOB SCHEDULER?
;i BR IF NOT

We need to call the jJjob scheduler.

CALL
CALL
CALL

CHKABT
SCHED
CHKABT

i BEE IF JOB HAS BEEN ABORTED
; CALL JOB SCHEDULER
; SEE IF WE WERE ABORTED WHILE ASLEEP

See if user did a . 8PCPS to alter return address from completion routine.

TST
BEQ
TSTB
BNE

did a
MoV

MOV
CLR

SPCPS
DORTI
CURCP
DORTI

R1, -{(8P)
SPCPS, R1
8PCPS

; DID USER DO A . S8PCPS?

i BR IF NOT

iIs user still in a compl routine?

i DON’T TRIGGER . SPCPS UNTIL EXITING FROM COMPL

. 8PCPS —— Set new PC for return.

i GET ADDRESS OF USER’S INFORMATION BLOCK
i REMEMBER THAT WE HAVE DONE THE . SPCPS

-~
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INTEN

58
59
60
61
62
63
64
69
bbé
&7
68
&9
70
71
72
73
74
75
76
77
78
79

—— Interrupt entry processing

007212
007220
007224
007230
007232
007236
007240
007242
007246

007250
007256
007260
007300
007306
007310

007330

052737
062701
016646
106611
016646
106641
106541
012666
012601

023727
001410

027727
001410

000002

000000& 000000G

000004
000004
000002

000002

000600

170520

123456

123456

H

i

BIS
ADD
MOV
MTPD
MOV
MTPD
MFPD
MOV
MOV

See if a

DORTI: CMP

14

BEQ
DIE
CMP
BEQ
DIE

Return to

RTI

#UPMODE, @#PSW
#4.R1

4(5P), —-(5P)
(R1)

2(8P), -(5P)
-(R1)

-(R1)

(SP)+, 2(5P)
(8P)+, R1

Friday 22-Jan-88 14:44 Page 41-1

i MAKE SURE PREVIOUS MODE = USER

; POINT TO CELL WHERE OLD PS IS TO BE STORED
; GET OLD PS VALUE

;i STORE OLD PS IN USER’S INFO BLOCK

; GET 0OLD PC VALUE

; STORE INTO USER’S INFO BLOCK

i GET NEW PC FROM USER’S INFO BLOCK

i BET NEW PC FOR RETURN

system stack overflow occured

SSEND, #123456
1%

HEMSS0F, #1
@INTSND, #123456
2%

#EMESOF, #2

the user.

;i GENERAL SYSTEM STACK OK<?

s BR IF OK

i GENERAL SYSTEM STACK (S5) OVERFLOW
; INTERRUPT STACK OR7?

i BR IF OK

i INTERRUPT STACK (INTSTK) OVERFLOW

i RETURN FROM INTERRUPT OR EMT PROCESSING

-,
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-—- Queue a fork request

FORK

ONCUOHRUN-

007332

007334

007340
007344
007350
007354
007360
007364
007366
007370
007372
007376
007400
007404
007406
007410
007414
007420
007422
007424
007430

007434

010444

004737

0126464
012664
010164
010264
010364
012502
001416
003006
020227
101003
110264
000407
060502
162702
010264
010522
010512
016402
010564

004737

007442"

000000G
0000006
0000006
0000006
0000006

0000006

0000006

000002
0000006

0000006
0000006

007534~

3 e

s e e "r' e we we we we ws ws e Wi We e me % Ne s e e s e  fwe  Sms

e e e

9%

4%

H

ORK: MoV

.SBTTL FORK -— Queue a fork request

o s o eress oven s oas v o oo s

(e o s eat GrP Mot G SO wimts Betns S0 ot e O S, i e o D Ssoen Smale S SeSeY S Gue Fee v ——

FORK is called to queue a fork request.

Note that INTEN must have been called before FORK is called and that
nothing may be pushed on the stack between the INTEN call and the FORK.

A fork request is held until the last active interrupt routine is ready
to return to the job that was originally interrupted then the fork
requests are processed in order by priority and, within the same priority,
by the order in which they were queued.

The form of the call to FORK is:

JER RS, FORK
. WORD <forkblock—. > or <priority>

The TSX fork routine differs from the RT-11 fork routine in that TSX

uses an internal set of fork request blocks rather than using blocks
provided by the caller of FORK.

The word following the JSR R5,FORK may contain the address of a user

fork block. or it may contain a priority value in the range 1 to 127

which becomes the fork processing priority, or it may be zero (0) in which
case a default fork priority (FP$DEF) is used.

R4, —-(SP)
Get a free fork block from the free list.
CALL FRKGET iGet a free fork block

We got a free fork block. R4 = Address of block.
Set up information in fork request block.

MOV (SP)+, FQ$R4(R4) ;Save R4 in fork block

MOV (SP)+, FQ$RS5(R4) i And RS

MOV R1, FQ$R1{(R4) i Bave other registers

MOV R2, FQ$R2(R4)

MoV R3: FQ¥R3(R4)

MoV {R5)+,R2 ;Get addr of user’s fork block or fork prio.
BEQ 4% iBr if no user fork block or specified prio.
BGT 5% iBr if offset to a fork block

CMP R2, #FP$MAX iIs this a priority or an address?

BHI % ;Br if it is the address of a user fork block
MOvB R2, FQ$PRI{(R4) iSet fork priority

BR 4%

ADD R3S, R2 ;i Get address of FQ$RTN in user’s fork hlock
sUB #2, R2 iGet pointer to start of user’s fork block
mMov R2, FQ$UFB(R4) i Save pointer to user’s fork block

MOV RS, (R2)+ iMake FQ¥LNK in user‘s fork block non—-zero
MoV RS, (R2) iMake F@$RTN in user’s fork block non-zero
MOV FQ$R2(R4), R& i Recover R2

MoV RS, FQERTN(R4) ; Save address of routine to call

Add fork block to queue of waiting fork blocks
CALL FORKQ i Queue the fork request

Finished —— Return to INTEN routine which will check for fork requests
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FORK ~= Queue a fork request

o8
39 007440 000207
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RETURN iReturn to INTEN »

rLY

AN
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FRKGET —— Get a free Fork block

NONDU RGN~

10

007442

007442
007450
007454
007456
007470
007476

007504
007512
007320
007526

007532

013704
001005

016437

112764
013764
013764
005064

000207

0000006

0000006

0000006
0000006
0000006
0000006

0000006

000000¢
000000¢G
0000006

.8BTTL FRKGET —— Get a free Fork block

FRKGET is called to get a free fork block.
If no free fork blocks are available, a system crash occurs.

Outputs:
R4 = Address of fork block.
The following fields are initialized in the fork block:

e e e '11 e tar %e s We e e e W we  we

FQ$PRI = Default fork priority (FP$DEF)
FQ$PAS = Current KPARDS mapping
FQ$PA4 = Current KPAR& mapping
FQSUFB = O
RKGET:
Get a8 fork block from the free list
DISABL i## Disable interrupts #%
MOV FREFRK., R4 iGet address of a free fork block
BNE 3% iBr if fork block is available
DIE HEMEFRK iSystem halt if no free fork blocks
3% Mov FQsLLNK(R4), FREFRK: Remove fork block from the free list
ENABL i ## Enable interrupts ##

; Set default values in the fork block

MOVB #FP$DEF, FQ$PRI(R4); Set default priority

MOV @#KPARD, FQ$PAS(R4); Save KPARS5 mapping
MOV @#KPARG: FQFPAH(R4); And PARé
CLR FQ$UFB(R4) iNo user fork block
i Finished
RETURN
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~— Queue a fork request

FORKQ

CONDPUDLWN -

WWWWWWWRRMMNBMNMNDM N D - o b s b e bt
CUDLDUN=OIOARUNIGPRDLRUN~OCOONORRRWOUN-O

007534
0073536

007540
007544
007552
007556
007560
007566
007570
007572

007574
007600

007604
007612
007614
007616

010246
0103446

012703

016302
001406
126462
101002
010203
000747

0104463
010264

012603
012602
000207

000000C

0000006

0000006 0000006

0000006
0000006

.8BTTL FORK@ ~-- Queue a fork request

.

FORKQ@ is called to place a fork request block on the fork-pending
list. The queue entry is entered in the request queue based on its
priority as stored in the FQ$PRI field of the fork block.

Inputs:
R4 = Address of fork request block to be queued.
FORKQ: MoOv Ra&, -(5P)
MOV R3, -{(5P)

Do a linear search down the list of current fork entries and look
for the correct position to insert our new entry based on its priority.

~e e e e

MOV #FRKCQE~FA$LNK, R3; Get pointer to dummy fork block at head
DISABL. ;## Disable interrupts ##

1%: MOV FQELNK(R3) . R2 ;Get address of following fork block
BEQ 2% ;iBr if we should insert at end of chain
CMPB FQ$PRI(R4), FQ¥PRI(R2); Is next entry of lower priority?
BHI 2% iBr if yes
MOV R2,R3 iLink forward to next entry
BR i% iAnd continue searching for insert point

Insert following the entry pointed to by R3 and before the entry
pointed to by R2

FJ s e e e

$: MOV R4, FQELNK(R3) i Make previous entry point to us

MOV R2: FA$LNK(R4) iMake new entry point to following one
i
; Finished

ENABL ; ## Enable interrupts ##

MOV (SP)+,R3

MoV {SP )+, R2

RETURN

A
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SYNCH ~-— Queue a synch request

1 .8BTTL SYNCH -- Queve a synch request

2 B e e e e o et e 1 e e o e —-

3 i SYNCH is called to queue a synch request

4 i A synch request can be made by a handler when it reaches a point where
S ; it must Trun in user state. The call to SYNCH simply queves a synch

é ; request for the job.

7 i The synch routine is called from the job scheduler at the point where
8 ; the job is selected and set up ready to run in user state.

Q i

10 ; Inputs:

11 ; R4 = Address of 7-word synch control block.

12 ; RS = Address following synch call (JSR RS, 8YNCH)

13 i

14 Q07620 010046 SYNCH: MOV RO, -{(5P)

15 007622 010146 Moy R1, -(SP)

16 007624 01024646 MoV R2, -(5P)

17 007626 0104446 MOV R4, —-(SP)

18 007630 005744 0000006 TST SNERTN(R4) ; 18 THIS SYNCH BLOCK FREE?

19 007634 001074 BNE 9% i BR IF NOT
20 007636 016402 0000006 MoV SN$JOB(R4), R2 s GET JOB NUMBER FROM SYNCH BLOCK
21 Q0074642 042702 177400 BIC #CL377> R2 s KILL SIGN EXTENSION FROM HANDLER MOVB
22 007646 001447 BEQ 9% ; ZERO IS INVALID
23 007650 006302 ASL R2 ; CONVERT TO WORD TABLE INDEX #
24 0074652 020227 0000006 CMP R2, #L.8TSL i IS IT VALID LINE #7
25 0074656 101063 BHI 9% i BR IF NOT
26 007660 0327462 0000006 0000006 BIT #$DILUP, LSW(RZ) ; I8 JOB LOGGED ON?
27 Q076446 001457 BEQG 9% i BR IF NOT
28 i
29 i Synch block looks good.
30 i Queue a completion request for the job.
31 ;
32 007670 004737 0000006 CALL GETRTQ iGet a free queue element (address in R1)
33 007674 132761 000000C 0000006 BISB #CQF$SYN!QF$8CR>: CA$FLEG(R1); Synch routine, call in kernel mode
34 007702 110261 0000006 MOVB R2, CQ$JOB(R1) ; Set job index number for compl routine
35 007706 012700 0000006 Moy #S5$TWFN, RO iGet compl priority for non-interactive jobs
36 007712 0057462 0000006 TST LITIME(RZ2) iIs this job interactive?
37 007716 001402 BEQ 1% iBr if not
38 007720 012700 0000006 MOV #S$HICP. RO iGet compl prio for interactive jobs
39 007724 110061 0000006 1%: MOVB RO. CQERNS(R1) i Set execution state for compl routine
40 007730 116261 0000006 0000006 MOVB LPRI(R2), CQ¥PRI(R1); Set execution priority
41 007736 1127681 0000006 0000006G MOVB #CP$SYN, CQ$CP{(R1); Set compl routine class priority
42 007744 003725 TST {RS5)+ iPoint to successful return point for synch
43 007746 0105461 0000006 MoV RS, CQ$RTN(R1) i Set address of routine to call
44 Q077352 0105464 0000006 MoV RS, SN$RTN{(R4) iSet flag saying synch block is busy
45 007756 016461 0000006 000000G MOV SN$ID(R4), CQERO(R1); Set synch ID value to be passed in RO
46 007764 010441 0000006 MOV R4, CQ$R1(R1) ;i Set address of cell to be cleared by call
47 007770 062761 0000006 000000G ADD #CQERTN, CQERL1 (R1)
48 Q07776 013761 0000006 0000006 MOV @H#KPARS, CQ$PAS(R1); Set PAR 5 mapping to use for synch routine
49 010004 010104 MOV Ri, R4 iGet address of completion request block to R4
50 010006 004737 0000006 CALL QCOMPL i Queue a completion request for the job

51 i
o2 ;i Successful completion of synch request.
53 ; Do a RTS PC to return from handler interrupt.
54 ;i Synch routine will be called from job scheduler.

55 H

96 010012 012604 MoV (SP)+, R4

27 010014 Q12602 MOV (SP)+, R2
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SYNCH

58
59
&0
61
b2
63
&4
65
66
&7
&8
69
70

~— Queue a synch request

010016
010020
010022
010024

010026
010030
010032
010034
010036

012601
012600
005726
000207

012604
012602
012601
012600
000205

0«. e e e

MOV (SP)+,R1
MOV (SP)+, RO
TST (SP)+ i POP RS VALUE
RETURN
Error -— Invalid synch control block.

Return to word following . synch request.

Moy {SP)+,R4
MOV (SP)+,R2
MoV {SP)+,R1
MOV (SP)+, RO
RTS RS ; ERROR RETURN FROM . SYNCH
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QUNSIG —-— Signal quantum expiration

NONTUHLDN-

010040

010040
010044

010046
010050
010054
010062

010064

032061
001407

010046
012700

012600

000200

0000006

000007

QUNSIG is called when a time—-slice quentum expires to see if the
user wants to have the terminal bell rung to signal that the time
slice has expired.

The SET SIGNAL command is used to control this feature.

Form of the call:
WJSR RO, QUNSIEG
. WORD $SCxx x
Where $56xxx is the flag in L5W8 that controls which gquantum expired.

Inputs:
R1 = Job index number.

UNSIG:

See if used wants to be notified about this quantum running out

e e e Q e M Wi s e % fer e e i e e s e

BIT {RO)+, LBWB{(R1) ;Is notification wanted?
BEQ 9% iBr if not

;i Ring terminal bell

MOV RO, —(8P)
MoV #7. RO ;i Get bell character
OCALL QUECHR i Send bell to terminal
MOV (SP)+, RO

H

; Finished

9%: RTS RO iReturn
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SYSHLT —— Fatal system halt

1 .8BTTL 8SYSHLT —— Fatal system halt

2 B e e e e e e e e e e e e e o o 0 o o o o ) S e 0 0 0 ot o e e o S 2 e e e e e
3 i OSYSHLT is entered when a fatal system error is detected.

4 i An error message is printed and the system is halted.

S5 i

& i Inputs:

7 ; (5P) = Address of call to SYSHLT.

8 i DIEMSG = Address of error message to print.

? ; DIEARG = Argument value to print with error message.

10 ;

11 01C0&46 013737 0000006 Q000034 SYSHLT: MOV @HKPARS, TRPARS i Save current kernel par 5 mapping

12 010074 SYSHL1: DISABL i DISABLE ALL INTERRUPTS

13 010102 012637 000042 Moy (5P)+, DIEPC i GET ADDRESS OF CALL TO SYHLT

14 010106 010637 000044 MOV 8P, DIESP ;i Save stack pointer at time of crash
15 010112 020627 0000006 CMP SP., #VPARDS i Are we running on context blk stack?
16 0101146 103402 BLO 2% iBr if not

17 010120 012706 001000 MoV #85S, 5P i RUN ON SYSTEM STACK NOW

18 010124 000005 2% RESET i REBET ALL DEVICES

19 010126 052737 0000006 000000G BIS #MMENDBL., @#5ROMMR; MAKE SURE MEMORY MANAGEMENT ENABLED
20 010134 105737 0000006 TSTB MEM256 ; DOES MACHINE HAVE AT LEAST 256 KB?
21 010140 001403 BEQ 1% i BR IF NOT
22 010142 052737 000000C 0000006 BIS #EMMAP ! IOMAP., @#SR3MMR ; TURN ON 22-BIT MEMORY MANAGEMENT

23 010150 000137 0000006 1%: JMP SYSDIE s ENTER OVERLAY TO PRINT ERROR MESSAGE

S-
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.SBTTL INIJMP —— Final system initialization

T e e e

Turn on kernel mode memory management and perform final system
initialization.

INIJMP:

INIJMP ~- Final system initialization

1

"2 o
3 ;
4 i
5 i
6 010154

7 i
8 ;
? i

10 010154 000137 0000006
11 000202

Errors detected:

##4%# Assembler statistics

Work file reads:
Work file writes:
Size of work file:
Size of core pool:
Operating system:

0

0

8707 Words ( 35 Pages)
17920 Words ( 70 Pages)
RT-11

Elapsed time: 00:01:16. 46
DK: TSEXEC, LLP: TSEXEC=DK: TSEXEC. MAC/C/N: 8YM

Now jump to EXCINI in TSMISC overlay to complete initialization

JMP
. END

EXCINI
START
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Cross reference table (CREF VO05. 04)

$CTRLC
$DBGBK
$DEBUG
$DILUP
EDISCN
$FPUEX
$GEMAR
$INCOR
FINIT
£ INKMN
£ I0OMAP
SKINIT
SMAPOK
SMLOCK
$NDMEM
HNLOCK
ENOABT
HNOUCR
HRDSAV
$SETCC
$SGHID
$5GII0
FHUSPN
$VIRJB
SVNOTT
$WDIGP
ABRTOV
ADQ1
ADQHD
ADQMID
ADQT
ADQTL
ADGXIT
BASMAP
BELL
BRKENT
BRKPT
CCFLG
CFLAG
CHKABT
CHKUSP
CRUSP2
CLKCNT
CLKINT
CLKPC
CLKPS
CLKRTI
CLKRUN
CONFIG
CORUSR

CP$5YN
CPLEMT
CasCP

CAsFLG
CQ$.J0B

1-469
1-53
1-56
1-48
1-48
1-51
1-46
1-75
1-48
1-30
1-82
1-89
1-92
1-79
1-77
1-79
1-70
1-56
1-50
1-50
1-58
1-58
1-52
1-69
1-49
1-49
1-24
23-33
23-36
23~-38
23-48
23~47#
23-58
1-92
2-11#
1-56
1-364
1-62
1-47
1-24
1-33
1-32
1-34
1-21
1-34
1-34
1-21
1-102
1-73
1-71
41-15
1-60
1-52
1-59
1-58
1-54

28-35
41-25
33-50
45-26
28-35
33-87
33-17
6—29
7-10
14-23
14-564
14-144
7-43
12-35
21-14
12-35
19-31
19-129
17-28
7-53
30-38
30-26
7-17
14-107
19-172
7-78
33-26#%
23-b62%
23-63%#
23-40
23-54#
24-45
23-64#
10-69

33-54
4-10#
7-59

34-19

21-20

36~11#

36-16
2-50%

3764
2-5a#
2-53%

37-21

37-43
1-77
5-34%

45-41
19-140
19-25
19-74
45-34+

41-19

14-120
14-94

14-144
13-42
21-16
28-39

18-44
7-61

33-35#%
24-34

23-92#%#

34-25
28-33#

36—-224%
37-31%
37-32%
3726

17-43
7-5%

19-72
19-103

13~-59

24-39

13-83

41-42

37-48%#

18-23
15-29

19-~89
45~-33#

24-41

20-52

41-44

17-16

45-41 %

20-70

19-160

20-85

2019

27-77

28-34

33-16

33-49

33-86
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Cross reference table (CREF VO5. 04)

CQELNK
CQ$PAS
CQ$PRI
CQ$RO
CasR1
CQ$RNS
COQ$RTN
CR
C8$EDOF
CS$ERR
CUPARO
CUPARI
CUPARG
CUPAR7
CUPDRO
CUPDR1
CUPDR6
CUPDR7
CURCP
CURFRK
CURVC
CWEFPU
CXBBAS
CXBJOB
CXBMOV
CXBOWN
CXBSIZ
CXTBAS
CXTBUF
CXTPAG
CXTPDR
CXTRMN
CXTWDS
D&DMON
D. FLAG
DATIMH
DATIML
DBGBRK
DEG
DIEARG
DIEMSG
DIEPC
DIESP
DOCMPL
DORTI
DOSCHD
DOSPNR
DOSPNX
DOTRMP
DTLX
EM$FRK
EM$JMO
EM$MPR
EM$PFT
EM$SOF
EM$UEI

1-61
1-61
1-94
1-61
1-61
1-94
1-61
2-9#
1-94
1-246
1-105
1-105
1-105
1-105
1-106
1-106
1-106
1-106
1-57
1-40
1-38
1-73
1-42
1-42
1-42
1-42
1-42
1-70
1-42
1-41
1-41
1-41
1-41
1-64
1-64
1-29
1-29
1-53
1-23
1-21
1-21
1-22
1-22
7-74
41-7
1-25
27-33
27-40
1-47
1-32
1-67
1-67
1-67
1-66
1-33
1-67

19-48
19-104
19-90
19-101
19-102
27-88
19-100

14-35%
14-394%
14124+
14-100#
14-37%
14-41+#
14-126%
14-102%
19-25
2-6H4%
2-63%
1-86
2-81#
2-27#
22-13#
2-26#
2-824#
14-110
2-80#
2=-77%
2-784
2794
2-76#
19-149
19-149
2-55#
2-544%
41-32
23-30
2-37%
2-384%
2-40#
2-41%
19-124#
41-9
2-17#%
27-54#%
2747
33-74
2-344%
43-21
35-29
35-25
33-468
526
35-17

19-70

45-48+%
45-40%
45-45%
45-4b6+%
2790

45-43%

14-7464#

14114+
14-74+%

14-116%
19-72
40-44

17-43

22-24
?-39
14-125
14-109

24-31
S5—-26%
S—2b6#

47-13+%

47—-14%

41-49
b—-24%

27-55#%#

41-72

19-83

45-47+#
45-39%
45-47

14~-136%

14-88+

19-88
40-74%

18-23

14-460
14-126

20-24

25-10%#
35-17#
33-468%

41-51
19-944+%

41-75

19-83+#

15-16 34-37#

14-134+% 15-18

19-89# 19-161#

40-90#

20-38

41-72% 41-75%
35—-17# 35-254#

41-70%
19-187+# 20-60#

34444

19169

IS-29#

23-48%

27-86

41-72%

28-19#

4150

41-75#%

41~-37

43-21+#
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Cross reference table (CREF VO035. 04)

EMMAP
EMTCAD
ENQHD
ENQTL
ENSYS
ERRLOC
EXCBUF
EXCINI
EXCJOB
EXEC
FORCEX
FORK
FORKQ@
FPECKT
FP$DEF
FP$MAX
FPTRAP
FPTRPX
FPUUSE
FQ$LNK
FQ$PAS
FQ$PA6
FQ$PRI
FQs$R1
FQ$R2
FQ$R3
FQ$R4
FQ$RS
FQ$RTN
FQ$UFB
FREFRK
FREIOQ
FREMEM
FREPGS
FRKCQE
FRKGET
FRKPRI
GETMEM
GETRTQ
GTRDY
6TSYMB
HIMAP
INBSY
INIJMP
INITFL
INITGO
INTEN
INTENX
INTLVL
INTPRI

INTSND
INTSTK
INTXIT
IOHLTM
10MAP

1-55
1-52
1-23
1-23
1-29
1-65
1-22
1-28
1-33
i-21
1-23
1-26
1-40
1-72
1-60
1-60
1-24
1-75
1-38
1-80
1-82
1-80
1-60
1-84
1-84
1-84
1-80
1-80
1-80
1-83
1-62
1-59
1-38
1-92
1-37
1-40
1-40
1-36
1-4%
6-14
1-28
1-92
1-22
1-25
i-28
1-63
1-25
1-30
1-21
1-27
39-52#
1-39
1-39
40-6#
1-48
1-55

47-22
19-135
23-9#
724
38-254%#
17-30
2-884#
48-10
2-19%
6184
28-10%#
37-38
42-55
37-39
43-27
42-41
33-84#
41-21
2244
40-39
40~-59
40-60
40-32
40-72
40-71
40-75
40~69
40-70
40~-73
40-461
40-54
1-83
11-134#
F-22
2-61#%
4228
2-22%
P-174%
45-32
&—-30
32-9#
10-30
2-284%
48-64
2234
44
33-84
39-59#%
2-204#
1-37
40~-10%
2-334

2-324%

7-21
47-22

19-137+
27-46
24~10#

18-49+#

1759+
4054 #
43-28%
4329+
40-38
42-35%
42-36%
42-37+
42-33#%
42-34+
42-51+%
42-47 %
40-55%

10-66%
40-30
43-14%
39-48

754

12-28
8-i1

3736

39-35%
2-60#
40-40
41-73
39-43

27-53
27-32

18-26#
43~-22
42~43#

42~50

43-304%
4319

11-244%
40-39+%

39-494#

13-31

38-41

40~11#%
6—-37
40-76

2739

19-53
44-14

4327 %

43224

13-93%
44-16

40-9%

39-26%#

7-6
1

41-13

28-18

19-55%
44-18

44-20

20-57#%

40-32

19-84
43-23

30-18

44~28%

44-20

20-86*

4037

19~-1467
44-33

30-43 31-11
44-29%

40-38# 40-91 %
23-49 26-23

32-17

32-29

39-47

-~
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Cross reference table (CREF V0D5. 04)

IOPAGE
JMPO
JSTKND
JSWL.OC
KMNCHN
KMNPGS
KMNGTK
KMNSTR
KPARDS

KPARG
LBASE
LBSPRI
LECMPL
LCXPAR
LF
LHIPCT
LIOCNT
LIOHLD
LITIME
LJSW
LMEMIN
LNBLKS
LNSBLK
L.ODMAP
LOKSWP
LOMAP
LPARBS
LPRI
LGAL INK

LQUAN
LSCCA
LSTATE
LSTSL
LW
LSW11
LSWa
LSWé
LSW7
LSWE
LSW?
MA$SRGN
MAPPAR
MAPSYS
MAPUSR
MAXSRD
MBFFLG
MEM256
MEMPAR
MEMSWP
MEMXPN
MINCTR
MINTIM

1-102
1-32
1-86
1-65
1-27
1-264
1-26
1-26
1-101
13-108%
22-39#%#
47-11
1-78
1-76
1-57
1-59
1-82
2~-10%#
1-104
1—-48
1-73
1-84
1-57
1-76
1-79
1-103
7-47
1-32
1-92
1-79
1-68
1-70
25-27#
1-91
1-62
1-60
1-77
1-57
1-50
1-57
1-99
1-92
1-58
1-69
1-71
1-52
1-33
1-95
1-47
1-28
1-55
1-31
1-32
1-37
1-34
1-72

14-99
35-294%
5-24
17-32
2-45#%#
2-44%
2-424#
2-43#
10-19
16-29%#
33-25

7-29#

F-36#
19-171
19-16

7-29

30-14
7-19
7-21%

30-12

17-33+#
9-21

12-30

12-31

15-84%#
2-48#

10-25
PB4

19-63
&-31

25-32#

27-54+%
7-55
&6—-27

12-32
6-29

17-28
753
778
743

45-21

14-107

13-94

10-24

16-234#
7-35

34-23
2—-49%

47-20

35-25#
2-47%

20-99
2—-584#
1-87

14-100

18-47+%

10-24+%
1737
33-34

3865
2049

19-68
?-38+#

30-16%

19-76
30-24 4%
18-46
20-54+#
12-37
12-38

12-23
14-62
19-91
23-42
25-35+#%
31-12#

19-188
4524
7-10
18-44
7—-61%
12-33
14-146%

19-31

14-143#%

21-17#
21-13#

10-804#
18-40+
38-64

38-74%
20-67

27-82
14-112

J0-30#

27-84
45-36

20-55%
14-59
20-55
13-37
19-93+%#
23-52
26-20
23-36
7-17
33—-17
14-23
13-42
19-129
12-19

15-29+#%

11-14
19-44
38-73#
39-50
20-80
14-122

30-35

20-83#
20-42
20-84
13-54

19-184
23-53+#

23-64%
14-144
14-120
13-59
28-39

13-30

11-20+#
19-104%
39-51

408

30-41*

20-84#
20-50
20-98

19-186%
23-54+%

24-37

19-172

14-56

33-50

20-18

11-35+%
17-203%
40~T7 %

40-48

31-13#

21-13#
20~53#

23-17
23-55#

29-36%

21-14

14-94

41-25

12-15
20-17
40-49

40-60#

20-68

23-39
23-57#

26—-18

21—-16#%

41--294+#

12-19+%#
20—-18#
4059+

40-86#%*

20-81

24-18
24-43

=£8-11

£8-35

12-44%
20-110%
40-85%

43-29

20-82#

24-40
25-13

33—-87+#

13-25
22-15
43-28

20-83

45-40
25-22

41-19

13-30+#
22-19#
45-48

20-946

25-23

45-26
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Cross reference table (CREF VO05. 04)

MMENBL
MRKTHD
NEWUSR
NMUMB

0. PAR

ODTTRP
QUTBSY
OVRADD
OVRHC

PO$DBG
PCCCR2
PURSTAT
PMBASE
PMCELS
PMFLGS
PMNBPC
PMPAR

PMRUN

PMSIZE
PMTOP

PMUSER
PRIVCO
PROFLG
PROSKP
PSW

QCKCPL
QCOMPL
QCPU

QF$I10T
QF$SCR
QF $5YN
QFREE
QHDSPN
QHDSP X
QHIPRI
GNSPND
QNSPNX
QSRCH
QUECHR
QUNSIG
R$UBAS
RMNPDR
RPAR

RPDR

RUNQHD
RUNQTL
SEEHIP
SHERT
S$$RUN
S$CPU
S$HICP
SEINWT
S$I0FN

1-595
1-25
1-50
1-90
1i-101
1-29
1-22
1-101
1-101
1-51
1-76
5-32
1-30
1-31
1-30
1-30
1-31
1-31
1-97
1-30
1-30
1-51
1-76
2~25%
1-78
19-4674%
35-10
41-13#
27-31
1-54
1-35
1-54
1-58
1-54
1-77
1-28
1-35
1-24
1-27
1-35
1-23
1-53
1-39
1-98
1-81
1-64
1-64
1-35
1-35
1-74
1-82
1-53
1-51
1-85
1-56
1-51

33-10
2-464
7-12

32—-16+#

1629
2—-35#
2-294%

16-28
7-80

41-27

37-13

17-15#
2-70#
2-744
2-69#
2-724%
2-73#
2-75%#
2-74
2-71#
2—-68#

41-27

37-11

37-18+#
6—-23%

19-84%

36—15

41-58%

27-38

45-50

30-39

19-119

19-74

19-119

19-106

27-51#%

27-44%

19-192

27-30#%#

21-19

26—15%#

46-28

30~-25

20-25#
2-83#

14-135

14-131
1-37
2-14#%

28-11

19-188
&—27

31-10

30-17
1-23

28-17

4719

3345
8-10

4628

19-54

37-20%
6-37#
19-134%

38-35
4318+
2745

31-10#

19-114
45~33

2913

27-37#
29~11

30-37
14-115
14-134
34—-43%
2-13%
2347 %
23—-18
45-38

30-42

7-b%
19-147+
38—-40%
43-23%
27-52

45-33

30-7#

46-17#

14-1164
34-36#%

6-25
23—b624#

24-19

7-97#
23-69#
39-31#
4417
27-76#

23-34
25—19#%

16-25
25-12%
39-53%
44-33%

23-63#
25~-25#%

16~-26% 17-20
26H—~15% 26-23%
40—-4¥# 40-29%
47-12#%

24~35 29-15

17-21%
27-78%
40-40+%

23—18#

18-17%
32~
4053+

23-30#

18-58%
32-17#
{407 6%

26—-16

18-59+
I2-29+%
40-84+
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Cross reference table {(CREF V05. 04)

SsLOW
S$RT
S$SPND
SETMWT
SETWFN
SsWFM
SBHLNK
SB#PNT
SB$TXT
SCHED
SETMAP
SLTSIZ
SN$ID
SN$JOB
SN$RTN
SNMSHD
SPCPS
SPDJOB
SPSAVE
SREPAR
SR$PDR
SR$PX
SROMMR
SR3MMR
88
SSEND
START
STKLVL
STOP
SUTOP
SWAPER
SWPCHK
SWPCOT
SWPJOB
SWPPOS
SYNCH
SYPNCR
SYSDIE
SYSHL.1
SYSHLT
SYSMAP
SYSXIT
TIKCNT
TKSCNT
TRP10O
TRP14
TRPZ0
TRP24
TRP250
TRP34
TRP4
TRPARS
TRPBPT
TRPCOM
TRPMAP
TRYMEM

1-104
1-104
1-48
1-56
1-54
1-79
1-89
1-62
1-62
1-21
1-32
1-41
1-100
1-100
1-100
1-89
1-52
1-36
1-76
1-47
1-47
1-47
1-55
1-55
1-29
1-39
4-64
1-24
1-21
1-25
1-53
6-18
1-37
1-40
1-40
1-31
1-32
1-68
1-22
1-59
1-33
1-25
1-34
1-34
1-24
1-27
1-27
1-27
1-23
1-28
1-24
1-22
1-469
1-68
33-75
1-37

23-26
23-22
7-23
1-93
45-35
21-18
32-15
32-23%
32-22
5-15#
7-45
2-b67#
45-45
45-20
45-18
32-10
41-48
2-16#
5-33%
34-35
34-42
34-30
33-10%
47-224%
1-39
254
48-11
2-21%
28-41
20-13#
8-17
8-54#
2-184%#
2-bb%
2—-65%
45-14%
2-62%
1-75
47-12%
5-26
2-36%
41-6%
2-51%#
2-56#
33-324
33-41#
33-60#
33-68#
33-10#
33-72#
33-15#
2-37#
33-56
33-464
34-15#%#
9-30

24-27

24-23

2756
14-16#

45-44%
32-15%
41-56

7—65

47-19%

244
41-70

3829

47-23

33-68
16-274+#

37-25%

33-25+%
33~78

10-16#

41-43
20-106
41-57+%

59-31 19-52
3936+ 40—19%
35—-17 35-25
33~-34% 47~-11#%

19-197

40-103#

35-29

4717

41-8

41-72

41-75

43~21

47-11#%
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Cross reference table (CREF V05. 04)

TRYPLS
TRYRGN
TSEXEC
TSXTX
UEXINT
UVEXRTN
UFPTRP
UHIMEM
UIOCNT
UMODE
UMSPSV
UPARO
UPAR1
UPARG
UPAR7
UPDRO
UPDR1
UPDR6
UPDR7
UPMODE
UPSTAT
UREGO
USSP
USRJOB
VHIPCT
VINTIO
VPARS
VPRIHI
VPRILO
VPRIVR
VSWPFL
WINDSP

1-36
1-36
1-6#
1-68
1-31
1-33
1-65
1-83
1-29
1-82
1-38
1-78
1-78
1-81
1-81
1-78
1-78
1-81
1-81
1-74
7-6b
1-23
1-22
1-36
1-104
1-88
1-70
1-68
1-68
1-57
150
1-49

12-14%
13-21#
1-26
33-28
35-10%#
35-21#
17-41
20-23#%#
2-957%
19-148
17-24+%
14-344#
14-38%
14-123+#
14994+
14-36#%
14-40+%
14-125%
14-101 %
7-57
18-15%
29-10%#
2594
1-63
3027
30-28
22-23
19-174
19-176
19-178
8-5
7-80

33-37

18-21
36-28

33-41
18-55#%#
14-75#

14-113#
14-73%

14-115%
17-21
19-198

3942+
2-15%
31-13

47-15
19-190
19-180

414
19-57%
14-135%

14-87#

18-17

40-105

28~37

23-20

19-182

15-15

14-1334+#

18-58

24-21
23-24

34-38#

15-17

19-134

24-25
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34-45%

19-148 36-15

41-58
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DIE 3-8# 5-26 33-68 35-17 35-25 35-29 41-72 41-75 43-21

DISABL  3-334# 6-23 19-67 25-12 26-15 27-78 a2-9 38-40 39-31 40-6 40-29 40-53
40-84 43-18 44-17 47-12

ENABL 3-37# 6-37 7-6 19-84 19-167 23-69 26-23 32-17 32-29 40-40 40-76 41-13
43-23 44-33

OCALL 3-18# 7-80 4628



