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TSEXEC is the executive control module of TSX-Plus. 

It contains routines to perform job scheduling, memory management, 

clock interrupt processing, etc. 

Copuright (c) 1980. i981, 1992. 1983, 1984, 1985. 
Badd Computer Systems, Inc. Nashville, Tn. 

All rights reserved. 

Written by Phil Sherrad. 

Global definitions 

.GLOBL SCHED, EXEC. STOP, CLKINT, INTLVL, CLKRTI. DIEARG, DIEMSG 

.GLOBL DIEPC, DIESP, SYSHLI. TRPARS. USP, INDSY, OUTBSY, EXCBUF 

.GLOBL ENGHD. ENGQTL. DEQ, FORCEX., UREGO, TRP250, QSRCH 

.S8LOBL CHKABT, QHIPRI. FPTRAP, TRP4. TRP10, STKLVL, ABRTOV 

.GLOBL DOSCHD, INTEN, SYSXIT, SUTOP, MRATHD, INI JMP 

.GLOBL TSEXEC, FORK, KMNSTR, KMNSTK, AMNPGS 

.GLOBL KMNCHN, QNSPND. INTPRI. TRP14,. TRP2O,. TRP24 

.GLOBL TRP34,EXCINI, INITFL, GTSYMB, QHDSPN, MBFFLG 

.GLOBL QDTTRP, DATIML. DATIMH, UIOCNT., SS, ENSYS 

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

.GLOBL PMPAR, PMRUN, PMCELS, SYNCH, JEX INT. MEMPAR 

.GLOBL SETMAP, JMPO, LOKSWP, MEMSWP. DTLX, SYPNCR, CKUSP2 

.GLOBL CHKUSP, EXCJOB, EM#SOF. MAPSYS, SYSMAP, VEXRTN 

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

.GLOBL RUNGHD, RUNQTL. QCPU, QNSPNX, GHDSPX 

.GLOBL BRKPT, USRJOB, SPDJOB, CETMEM, TRYPLS; TRYRGN 

.GLOBL INTPRI, FRACGE, RUNQHD, SWPCOT, TRYMEM, MEMXPN 

.GLOBL FREMEM, FPUUSE, UMSPSYV, CURVC 

.GLOBL INTSTK, INTSND. SS. SSEND, QUNSIG 

.GLOBL FRKPRI, FRAGET. FORKG, SWPPOS, SWPJOB, CURFRK 

.GLOBL CXTWDS, CXTPAG, CXTPDR, CXTRMN, SLTSIZ 

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

Glohel references 

.GLOBL #GEMAR 

.GLOBL CFLAG, MAXSRD, SRSPAR; SRSPDR, SREPX, DOTRMP 

.OLOBL $DILUP, $INIT, #DISCN, LIOCNT, TOHLTM. S#SPND 

.GLOBL sVNOTT, GETRTG, #WDISP, WINDSP 

.GLOBL $#INKMN, SSETCC,. NEWUSR. VSWPFL. @RDSAV, LSWI1I 

.GLOBL S#IOFN, S#CPU,. $F PUEX, POSDBG, PRIVCO 

.GLOBL EMTCAD, SPCPS, CPLEMT. MAPPAR, S$SUSPN 

.GLOBL S#$RUN, QUECHR, SDBGBK, DBGBRK, SWAPER 

.GLOBL GF4SYN, QF #IOT, CQSJ0B, SS#TWFEN, QCOMPL 

.GLOBL MMENBL, SROMMNR. MEM256, EMMAP, TOMAP, SROMMR 

.GLOBL S#INWT, S#TMWT. DEBUG, BRKENT. #NOUCR 

.GLOBL LSW, LSW4, LJUSW, LBSPRI. VPRIVR., CURCP
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| .GLOBL LSWS, SSG110, $S5GHIO, CQ$FLG, GF $SCR 

09 .SLOBL FREIOG, LCMPL, SYSHLT. CQ$CP 

&O .CLOBL LSTATE, FQ$PRI. FPSMAX, FPSDEF, CPS5YN 

ol .GLOBL CQ$LNK, CQ$RTN, CQ$RO, CQ$R1, CQSPAS 
62 .GLOBL SBéTXT. SBSPNT,. CCFLG, LSCCA, FREFRK 
63 .GLOBL USRJOB, INI TCO 
64 .@LOBL RPAR,RPDR, D. FLAG, D&DMON 
45 .GLOBL ERRLOC, JSWLOC. UFPTRP 

56 .GLOBL EMSBPFT 
67 .6LOBL EM$UEI, EMéMPR, EMSJUMO. EMSFRK 
68 .GLOBL TSXTX, TRPCOM, SYSDIE, LPRI. VPRIHI, VPRILO 
&9 .GLOBL #CTRLC, LSWY, €VIRJB, TRPBPT 
79 .GLOBL LQLINK, $NOABT, CXTBAS, VPARS 

74 .GLOBL CORUSR, MASRGN 
Fe .GLOBL MINTIM, FPSCKT 
73 .GLOBL CWSFPU, CONFIG, LIOHLD 
74 .SLOBL S#$HIP,. UPMODE 
7o .@LOBL INCOR, SYSDIE: FPTRPX 
76 .GLOBL LMEMIN, LBASE, SPSAVE. PCCCRae, PROFLG 
77 .SLOBL QFREE,. $NDMEM, LSTSL, CONFIG 
78 .SLOBL UPARO, UPDRO, UPARI, UPDR1. KPARS, PSW 
79 .GLOBL S$WFM, LNBLKS, LPARBS, $MLOCK, $NLOCK 
BO .GLOBL FQ$LNK, FQ$R4, FQGR5, FQ$RTN, FQ$PAG 
81 .GLOBL RMNPDR, UPARS, UPDR6, UPAR7, UPDR7 
B82 .GLOBL UMODE, $IOMAP, S#$RT. LCXPAR, FQSPAS 
8.3 .GLOBL UHIMEM. FREIOQ, FQSUFB 
84 .GLOBL LITIME, FQ¢R1, FQSR2, FQ$R3 

85 .GCLOBL S#HICP 
RS .GLOBL CWSFPU, JSTKND 
87 .GLOBL MINTIM 
89 .GLOBL VINTIO 
89 .SLOBL SNMSHD, SBELNK, #KINIT 

90 .GLOBL NMUMB 
P41 .SLOBL LGQUAN 
Fe .SLOBL BASMAP, LOMAP, HIMAP, FREPGS, $MAPOK, LSOW7 

93 .GLOBL S#TMWT, SSI NWT 
94 .GLOBL CQ$PRI, CO8RNS 
99 .GLOBL MAPUSR 
36 .GLOBL CSERR, CSSE0OF 
97 .SLOBL PMSIZE 
78 .GLOBL R#UBAS 
99 .GLOBL LSWS 

100 .GLOBL SN#RTN, SNSJOB, SNSID 
101 .GLOBL OQVRHC, OVRADD, GO. PAR, KPARS 
102 .GLOBL CLKRUN, TOPAGE 
103 .GSLOBL LNSBLK 
104 .GLOBL LHIPCT, VHIPCT, S&#RT. SHLOW 
105 .GLOBL CUPARO, CUPARI, CUPARS, CUPAR?7 
106 .GLOBL CUPDRO, CUPDR1. CUPDR4, CUPDR?
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= i Misc. data cells 

wa 3 

4 OO 1000) ug ad 1000 i Top af system stack area 
2 000600 SSEND = 4600 iBase of system stack 

& i 

7 i ASCii characters 

8 i 
9 ONO001L5 CR Bt 15 iCarriage-return 

10 OOOO 1s LF ws ie iLine-feed 
11 000007 RELL ca ? Bell 
le i 
13 9000000 O00 RUNGQHD: . BYTE ?) iHead of execution state list 
14 900001 OOD RUNGTL: . BYTE 9) iTail of execution state list 
15 000002 O00 WSRJOB: . BYTE Qo iNumber of job that owns usr data base 

16 000003 GOO SPDJOB: . BYTE 0 iNumber of job that owns SPD data base 

17 000004 000 DOSCHD: | BYTE 0 iNon-zero ==> need te da job scheduling 
18 000005 000 SWPCOT: . BYTE 1) iNon-zero ==> Reschedule when CORTIM expires 
19 000006 O00 EXCJOB: . BYTE 9) i# of jyob with exclusive access to system 
20 900007 a7 INTLYL: . BYTE ~~ iInterrupt level counter 

2@il 000010 37? STALVL: . BYTE —j i.GE. QO ==2 Running on interrupt stack 
ae OOO011 OOD FRAPRIi: . BYTE 0 iCurrent fork priority 
a3 000012 OO] INTITFL: . BYTE 1 iNon-zero ==> system initialization being done 
24 000013 000 FPUUSE: | BYTE o) iNon-zero ==> FPU unit in use by current job 
29 000014 O20 PROSKP: . GYTE 14. iCounter used for PRO-350 clock interrupts 
26 OO00015 000 CXBOWN: . BYTE 9) iNumber of yob that owns CXTBUF 

2? 000016 O00 CXBJO: |. BYTE QO iNumber of job whose cxt blk is in CXTBUF 
28 Q00017 000) INBSY: . BYTE 0 iNumber of job currentiy being inswapped 
29 O00020 O00 QO“UTBSY: . BYTE Q iNumber of yob currently being outswapped 
3) . EVEN 
3] i 

32 000022 000000 INTSTK: . WORD ) iPointer to start of interrupt stack 
33 000024 000000 INTSND: . WORD O iPointer toe last word in interrupt stack 
34 9000026 000000 DTLX: . WORD 0 i# minutes of uptime for demo system 
35 000030 000000 ODTTRP: . WORD ) iAddress of breakpoint entry inte system ODT 
34 000032 000000 SYSMAP: . WORD ) inumber of system segment currently mapped 
37 000034 000000 TRPRARS: . WORD 0 iKernel PARS content when trap occured 
38 0090036 000000 DIEMSG: . WORD 2) iPointer to system crash message 
39 000040 000000 DIEARG: . WORD 0 iArgument value for system crash 
40 000042 O00000 DIEPC: . WORD ) sAddress of call toe SYSHLT 
41 000044 000000 DIESP: . WORD ©) iKernel par 5 mapping at time of crash 

42 000046 000000 KMNSTK: . WORD 8) iAddress of Kman stack 
43 000050 900000 KMNSTR: . WORD 0 iStarting address of Kmon 
44 000052 9000600 KMNPGS: . WORD @) i# £256-word memory pages needed to run TSKMON 

45 9000054 KMNCHN: =. BLKAW 2 iSave status for Kmon file channel 
44 000066 000000 MRATHD: . WORD 0 iHead of mark-time queve list 

47 000070 900000 MEMSWF: . WORD 0 i# jobs needing memory-expansion outswap 

48 000072 000000 LOASWP: . WORD 7) i# jobs needing to be locked in memory 
49 9000074 000000 MBFFLG: . WORD 0 iNon-zero==>Messaqge buffer was freed 
99 O00076 177777? CLACNT: | WORD —1 
Si 000100 177777 TIKCNT: . WORD I 
92 000102 000000 CLIAPC: . WORD 2) 
93 000104 go00000 CLAPS: . WORD 0) 
34 000105 0000900 DATIMIL: . WORD 0 
99 900110 oO00000 DATIMH: . WORD @) 
56 OOO0112 000000 TASCNT: . WORD 2) 
97 000114 O00000 UIOCNT: . WORD 0 i# USER I/0 OPERATIONS IN PROGRESS
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&D 
él 
62 
63 
64 
&S 
56 
&7 
69 
&9 
70 
71 
7a 
73 
74 
79 
76 
77 
78 
79 
8O 
81 
82 
83 
84 
85 
86 
87 
88 

mem TSX-Plus 

000116 
000120 
O001L2 
000124 
0001246 
000130 
000132 
000134 
0001386 
000140 
000142 
000144 
000146 
000150 
OO01Se 
000154 
000156 
OCO160 
000162 
009164 
000166 
000170 
000172 
000174 
000176 
OOO9200 

009202 

OO1T130 
OO0000 
000340 
OHO0000 
000000 
000000 
000000 
OOOO0O 
OO00900 
OO0000 
000000 
000000 
QOO0000 
OO0000 
OO0000 
000000 
QOO0000C 
QO0000 
000000 
ON00000 
000000 
000000 
000000 
000000 
000000 
O000OD 

Executive Mo MACRO VOS.04 Friday 18-Dec-87 07:56 Page 2-1 

MINCTR: . WORD 400. 
USP: . WORD Oo 
INTPRI: . WORD 340 
FRACGE: . WORD 
SYPNCR: . WORD 
CURYVC: . WORD 
CURFRK: . WORD 
SWPPOS: . WORD 
SWPJOB: . WORD 
SLTSIZ: . WORD 
PMUSER: . WORD 
PMFLGS: . WORD 
PMBASE: . WORD 

;FORK queue head 

iPending system mark-time compl requests 

iAddr of current direct interrupt control bik 

;Address of currently running fork routine 

iPtr to table with swap file slot positions 
iPtr to table with #’s of jobs in swap slots 
i# blocks used by each slot in swap file 
i# of user doing performance monitoring 
iPF# flags for performance monitor 
iBase address being monitored 

PMTOP : . WORD i Top address of region being monitored 
PMNBPC: . WORD iNumber of bytes per p.m. cell 

PMP AR : . WORD iAddress of pm vector area 

PMCELS: . WORD MSIZE/2 Number of cells in pm vector area 

PMRUN: . WORD i;Non-zero if performance mon in progress 

CXTWDS: . WORD 
CXTPAG: . WORD 
CXTPDR: . WORD 
CXTRMN: . WORD 
CXTBUF: . WORD 
CXBBAS: . WORD 
CXABSIZ: . WORD 
RMNPDR: . WORD 
2 

i# words for job context block 
i# Sie-byte pages for job context block 

iPDR value to map job context block 
iAddress in context area of simulated RMON 
iAddr of buffer used for accessing cxt blk 
iAddr of data currently in CXTBUF 
iAmt of data currently in CXTBUF 
iPDR value to map to simulated RMON o

o
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End of TSEXEC data area. 
Begin 1024 byte buffer used by TSINIT at this point. 

EXCBUF: iBase of area used by TSINIT for buffer
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1 3 

= i Macro to print an error message when a system crash occurs. 

a ; 

«4 ; Ar gunents: 

3 ; MGG = Name of error message ta print. 

& ARG = (Optional) argument value to display with error message. 

7 
8 .MACRO DIE MSG, ARG 
9 MOV MSG, @HDIEMSC 

10 IF NB. ARG 
1i MOV ARG, @HDIEARG 

12 . ENDC 
13 CALL @#SYSHLT 
14 . ENDM DIE 
15 ; 

té i Macro definition for call global routines residing in mapped system regions 

17 i 

18 -MACTRO OCALL ENT ADD 

19 IF B, ENTADD 

20 -ERROR ;OCALL SPECIFIED WITH NO ENTRY ADDRESS 

al .MEXIT 
an _ ENDC 

a CALL OVRHC i CALL. THE OVERLAY HANDLER 

co 4 . WORD ENTADD i; SPECIFY THE ENTRY POINT 

ao ENDM 
2d i 
a? ore cr ma re sere ee sen stent Sh se ye St este i ah ne at tsa reese ae nt te nar rs escort ama tesa Sve ya a nes a mr 

ag i MACROS TO ENABLE AND DISABLE INTERRUPTS. 

2? i ‘DISABL ‘ RAISES THE CPU PRIORITY LEVEL TO 7. 

30 i ‘ENABL ’ LOWERS THE PRIORITY TO THE CURRENT OPERATING 

ai i PRIORITY WHICH IS STORED IN INTPRI. 

oe 3 

33 .MACRO DISABL i DISABLE INTERRUPTS 

34 BIS #340, CHPSW 

a5 . ENDM DISABL 
36 i 

a7 .MACRO ENABL sRESTORE INTERRUPT STATUS 

38 BIC INTPRI, @#P5v 
239 . ENDM ENABL
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2 ; Starting point of execution of TSX-Plus. 

4 Enter initialization maduile. 

é 000202 000137 OO000006 START: JMP INITGO 

a ; Call from TSTTY for “R to allow breakpoint capture for debugging. 

10 000206 O0020% BRKPT: 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 
me) J Te ee te me mee sate sete ane sen son sen meet eat mene same Ste eee dames wien emeee conen onus seves oveen enecn erven semen stern ime seme sian enect deta Santi OO0 SONet Susi satan evnte miast SaUUn Fest! HEM =EtER Out SONA wtnEH unit inee Sime atten “E~IH OE Sében SUID eemr amr Gnait nun neenn ele state idee sont 

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

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

2 i SCHED selects the highest priority user who is ready to Tun 

& i (or waits for a user to qet ready to run), gets that user into 

7 i main memory, and then returns control over to the user. 

8 i On return from SCHED, the user is ready to run and the execution 

9 i time quantums have been set up. 

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

ii > ALL registers are preserved. 

i: j 

13 i Save all of the user’s registers on his stack 

14 3 

15 000210 9010044 SCHED MEV RO, -( SP) 
16 000212 O10144 MOV Ri. -(SP) 
17 000214 010245 MOV Ra2: -(SP) 
18 000216 010346 MoV RG, -(SP) 
19 000220 010446 RHOV R4,-(SP) 
20 000222 010546 MOV RS, -(SP) 
zl i 

aed i Check for user stack overflow. 

23 i 

24 000224 O20627 Q00000G CMP SP, #JSTAND icheck the stack limit 

25 000230 101010 BHI it ibr aif stack is ok 

ao 000232 DIE HEMSSOF;, #3 istack overflow 

a? 3 

23 i Say user is no longer executing. 

2? ; 

30 000252 010603 1: MOV SP,R3 ;Save user’s stack pointer 

31 000254 012705 001000 MOV #55, SP i;Switch to system stack 

32 000250 O04737 O02416°* CALL PKSTAT iPack status into job context block 

33 000264 O10337 oO00000¢ MOV R3. SPSAVE ;Save user’s stack pointer in his context area 

34 000270 105037 O00000¢ CLRB CORUSR iUser is no longer running
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SCHED -- Suspend jab 

i 
i 
3 
4 

3 
& 
7 
3 
9 

10 
ii 
le 
13 000274 113701 
14 900300 Oo1031 

15 
14 
17 
18 90090302 004737 
19 
2 
4 
ee 
was O0O306 
24 000314 105037 
29 000320 113701 
2 000324 Q001413 
27 000326 026127 
28 000334 101007 
2? 90003396 032761 
30 000344 001007 
31 000346 116101 
Ge 000352 001360 
a3 
34 
35 
36 
37 Q00354 
38 000362 000747 

and laok 

000006 * 

O00H26 * 

DO0004 * 
OOO000 ’ 

OO0000¢ 

OOQ000G 

OO00008 
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; Fand a gob to run. 
The EXEC module is entered from SCHED to find the next user to run. 

i EXEC locates the highest priority user and if that user is 

i readu te run starts execution of the user. 

i EXEC is also called at the end of TSX initialization to begin 
i operation of the system. 

exclusive 

the normal 

If current job is a real-time job that has acquired 
i access to the system continue to run it and bypass 

; swapping and scheduling process. 

iIs there an exclusive 

iIf yes then go try to 
MOVE 
BNE 

real-time job? 
run ait 

EXCJOB, Ri 
GTRDY 

Cali the swapper and see if it has anything to do. 

EXEC: CALL SWPCHK iGive swapper a chance to run 

i Now search down the job run queve from highest priority to lowest 

priority looking for a job that is in memory and wants to run. 

DISABL i;; Disable interrupts 

CLRB DOSCHD i433 8ay a scheduler cucle has been done 
MOVB RUNGHD, Ri 33; Point to ist job in run queve 
BEG 2s i3i3Br if no jobs (system must be idle) 

1: CMP LSTATE(R1),.#S$SRUN :;3;; Does this job want to run? 

BHI 2s 333 Br if there are no jobs that want to run 
BIT #$INCOGRLLGW(RL) 33316 this job in memory now’? 
BNE GTRDY ii3Br if yes 

MOVB LQ@LINK (RI). Rt i33 Try next job in list 

BNE 1 i33Br if there is another to test 

fobs that want to run. 

one becomes available. 

3 There are no in-core 

Loop in scheduler until 

iEnable interrupts 
iKeep looking for a EXEC Jab to run



~- TSx-Plus 
“~~ Suspend yob 

000364 11901237 
000370 

000376 O32761 
000404 0010072 
000406 000137 

OCo4i2 O32761 
OO0420 001415 
000422 105761 
000426 001404 
009430 012761 
000436 000404 
000440 012700 
090444 004737 
000450 O00137 

009454 0161237 

000462 120137 
000466 001411 

OC3470 O32761 
060476 001002 
009500 004737 
000304 000402 
OOO3S06 0047237 

OO0Sil2 032761 
QO00S20 OO1415 
O005e@2 O16100 
O90S26 001407 
OCOS30 O3273°7 

9000008 

0000006 

OOOO00G 

O000006 

OO00000 

0000000 

0000008 
004424 ¢ 
000302 ’ 

OO0000G 

O000008 

000000e 

001534 ’ 

OOR a7 & / 

Q0N0000G 

0000008 

QOQ000G 

Ve oO + 

OO0000€ 

OO00006 

OO0000¢ 

QO0000G 

QOO0000G6 

DO00006 

OO0000€ 
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We found a jab to run. 

index number is in R44. 

Ri, CORUSR $3; Say this job is running 
iEnable interrupts 

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

BIT 
BNE 
JMP 

H#EINIT,LSWC(R1) GIs this an old or new job? 
ae iBr if oid gob 

NEWUSR iGo initialize a new job 

We are reactivating an old job. 
If the execution of this 

BIT 
BEQ 
TSTB 
BEG 
MOV 
BR 
MOV 
CALL 
MP 

job has been suspended, put job back to sleep. 

#$5SUSPN,.LSW(R1) iHas yob’s execution been suspended? 
&$ ;Broaf not 

LIOCNT(RID iDoes job have any I/0 active now? 

7% iBr aif net 

#IQHLTM, LIOHLD(RI) iHald I/O for this job 
&t >But let it run till I/O stops 
#S¢SPND, RO iPut yob in suspended state 
ENQTL iPut jyob in suspended state 

EXEC iGo back to scheduler to find another job 

Set up kernel-mode PARS to point to job’s context block 

MOV LCXPAR(Ri), @RKPARS ; Map kparé to job’s context block 

set up memory mapping registers for this job. 
Check to see if the memory mapping registers are already loaded 
for the job we want to run. 

CMPB 
BEQ 

Ri, MAPUSR 
vob: 

iIs memory mapping 
iBr aif yes 

Memory mapping is not set up correctly for the job we want to run. 
Determine if mapping 
correctly. If sa, 

information in job’s context block is set up 
just load it into PAR registers, otherwise 

call SETMAP to compute memory mapping information. 

BIT 
BNE 
CALL 
BR 
CALL 

#EMAPOK, LGW7(RIDi Is memory mapping info in context block ok? 

3S iBr af yes 

SETMAP iSet up memory mapping registers for the job 

ek: 

LODMAP jLoad par registers from context bleck info 

see af double Ctri-C occured while we were asleep and user 
cad 

If se, 

BIT 
REG 
MOV 
GEQ 
BIS 

. SCCA. 
set status flaq in SCCA status word. 

#ESETCC: LEWE(R1IiDo we need to set control-c status flag? 
is iBr aif not 

LSCCACRI). RO iDees user want control-c trap control? 
4e iBr aif not 

#UPMODE:, @C#PSW iSet user-previaus-mode in PS 

set for job we want to run?
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SCHED --~- Suspend job 

58 0090536 1106510 

39 000540 O5271%6 

60 000544 104610 

61 9000546 oO42761 

én 

43 

b4 

65 000354 0123763 

64 000360 0047237 

67 

68 

59 

70 000564 010306 

71 

7a 

73 

74 000566 90047237 

73 

7& 

v? 

78 0003572 O232761 

797 000600 001403 

80 0090602 

fi 

Ba 

83 

84 000610 012605 

85 000612 012604 

B46 000614 012603 

B87 0006146 012602 

88 000620 012601 

89 000622 012600 

90 

91 

ad 

93 000624 000207 

aid look far 

QOO0000G 

O00000€ 0000006 

QO0000C 
002562 ’ 

OOO000S OO0000G 

Executive Mo MACRO VO5. o4 

anather 

PB: 

Friday 18-Dec-87 07:56 Fage 7-1 

MFPD @RO iGet current contents of user’s flag cell 
BIS HCCFLG, (SP) iSet ctri-c flag 
MTPD @RO iStore into cell in user’s program space 
BIC #ESETCC,LSWACRII; Say it has been done 

Unpack job status information from context block. 

MOV SPSAVE, R3 iGet pointer to job context area stack 
CALL UPSTAT *Unpack status for job 

Switch to job’s internal stack. 

is RG, SP ;Run on stack in context block 

see if we need to call any completion routines for this job. 

CALL DOCMPL. iRun any pending completion routines 

See if we need to redisplay display window for job 

BIT #EWDISP,LEWS(R1)iDo we need to redisplay window? 

BEG 9¢ iBr af not 

OC ALL WINDSP sRedisplay window for job 

Restore user’s registers 

MOW (SP)+,R5 

MOV (SP )+, R4 

MV (SP)+, R323 

MOV (SP)+,R2 

MOV {(SP)+, Ri 

MOV (SP)+,RO0 

Return to life! 

RETURN iReturn from SCHED
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SWPCHK -- See if job Swapping is needed 

1 .SBTTL SWPCHK ~-- See if job swapping is needed 
Z DTT ree mere nice seems seats mem sneer vee nee sane south sar somes senee ste sams att ent see ines sett mate cunt set esta mont fret cee etre sree drum ate svt ont tenn meee enem fone Seer ext Se tne sete runt sue extw stant em sates soete tees ter mete ute Sn Sent MeeD many ote Sees nin seve ein ane Shen cote soe Sri Sr fe’ Sie exon anne eons wane 

3 i SWPCHK is called te see if jobs should be swapped into or out of MEeMOT y. 
4 ; 

5 000426 105737 0000006 BSWPCHK: TSTB VSWPFL iIs this a non-swapping system? 
& 000632 001407 BEQ@ os iBr aif non-swapping system 
7 3 

8 i Return quickiy if the swapper is currently busy 

9 i 

10 000634 113700 000020" MOVB OUTBSY, RO iQOutswap busy flag 
11 000640 153700 0000177 Biss INBSY, RO i Inswap busy flag 
12 000644 901062 BNE. PS iBr if swapper is busy now 

13 i 
14 i The swapper is not currently busy. 

15 3 Call the swapper to see if it needs to do any swapping. 
16 i 

17 000546 004737 0000006 CALL SWAPER iTry to do any job swapping 
18 j 

19 i Finished 

20 i 

21 000652 000207 OS: RETURN
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GETMEM -~ Try to qet free memory for a job 

1 SBTTL GETMEM -- dry te get free memory for a job 

= Tet re ee ee et meee ce me se seme ttt sete ame sre st mat hm ee te hn sin cent etmr net nen ey | gana ancem nese seen Stems fonts svete aiene sever Onian sEtee Godot eee Gorm Gray! rites rene some aemmy SEHR GERI Sree ANE ance conte SOME Geen Gime” WEED sreIN ceney GOtIm rw Saiee Hane Sem KemtD SUITE RENE cuitee CONC mes 

3 ; GETMEM is called to attempt to obtain a memory region for a job. 

4 i If the memory space is available it is claimed for the job. 

2 i 

se] i Inputs: 

7 i Ri = Job index number 

8 i LMEMIN(RL) = Number of pages of memory needed for job 

° 3 

10 i Outputs: 

1i i MEMMAP updated to show memory space allocated to job. 

lz i LBASE(R1) = Base page number allocated to job. 

13 i LPARBS(R1) = PAR relocation value for base of job (above context block) 

14 ; LOXPAR(R1) = PAR relocation value for job context block. 

15 3 C-flag set on return if not enough free space was available. 

1é i 

17 000654 010246 GETMEM: MOV Ra, —-(SP) 
18 i 

19 3 See if the total number of free pages is adequate for the request 

2) ; 

21 000656 O16100  O00000¢ MOV LMEMIN(RID. RO ;Get total number of pages needed for yob 

22 000662 O20037 0000006 CMP RO, FREPGS i;Are there enough total free pages’? 

23 000666 101402 BLOS at iBr if there are enough total free pages 

24 000670 O00261 SEC iSignal failure on return 

259 000672 000421 BR PS 
aL) i 

a? i There are enough total free pages. 

23 3 Now see if there are enough contiguous free pages. 

in? i 

320 000674 004737 000742’ lB : CALL TRYMEM i Try to find contiguous space for job 

31 000700 103414 BCS ee iBr if cannot find free space for job 

32 ; 

33 i We got enough free space for the job. 

34 i Set up information about memory for the job. 

we 0) i 

36 000702 O10261 O00000G MOV R2, LBASE(R1) iBase 5i@-byte page number assigned to job 

37 000706 OF2227 000003 ASH #3, R2 iConvert to 64-byte page number 

38 000712 O10261 9000006 MOV Re, LOXPARCRI) i This is value for PAR to map to job context 

39 000716 013700 000164’ MOV CXTPAG, RO i# Sig-byte pages used by yob context block 

40 000722 072027 000003 ASH #3, RO iConvert to # é64—-byte pages 

41 000724 060002 ADD RO, R2 ;Add # pages used by job context block 

42 000730 010261 0000006 MOV Re, LPARBS(R1) iThis is value for ist PAR register for job 

43 000734 000241 CG i Signal success on return 

44 ; 
45 3 Finished 

AS 3 
47 000736 012602 es Mov (SP)+,R2 

49 000740 O00207 RETURN
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TRYMEM -~ Try to allocate memory space for a job 

1 .SETTL TRYMEM ~- Tru to allocate memory space for a job 
a) J TTT cee cane sates ett stn site ant tee seer sean wath sar sen outs siete fou Sete same See san ane Hite: stat eet some samme mene deer oraw stuns it? aun cite Mitr onan Seas sates yanae svta aren omnes suete caer ewer aueee snuueennee seu saute suet eves ee mau mee eee cx fiite enn deme sont stute stem Sate eieey time cst seme atten tone cme art tet samte 

3 i TRYMEM is called to attempt to locate a free memory region of 
4 3 @ specified size. If the region is found, it is claimed for the job. 
5 i 

& ; Inputs: 
v4 3 RO = Number of Sie-byte pages wanted. 
8 3 Ri = Job index number. 

3 i 

10 3 Gutputs: 

li i C-fiaeg cleared ==> Successfully got the region. 

iz i C-flag set ==’> Could not locate a large enough region. 
13 ; RO = Largest free region available. 
14 i Re = Base page number of region gotten Conly if C-flag cleared). 
13 i 

16 000742 0103446 TRYMEM: MOV R3, -(SP) 
17 000744 010444 MOV R4,-(SP) 
18 000744 010546 MEV RS. -(SP) 
19 000750 0137446 0000006 MOV @#KPARS, — CSP) iSave system PAR 3S mapping 
20 000754 010046 MOV RO, ~(SP) iSave request size on tep of stack 

ei i 
am ; Set up pointers to memory map table 

23 i 
24 0007356 O13737 Q000006 0000006 MOV MAPPAR, @HAPARS iMap PAR 3 to the mem allocation table 
25 000764 013704 0000006 MOY LOMAP, R4 iPointer to ist user available entry in MEMMAP 
24 O0O0770 005000 CLR RO iSave largest free regian in RO 

af i 
2g ; Search for the start of a free region 

2Y i 

30 000772 013703 9000006 £356 : MOV HIMAP, R3 iPointer past last user page entry in MEMMAP 
31 000776 020403 CMP R4,R3 iAre we beyond end of last possible page? 
32 001000 103036 BHIS 1O8 iBr aif beyond end of user memory region 
33 001002 160403 SUB R4,R3 iCalc # pages remaining to be checked 
34 001004 105724 Ls: TSTB C(R4) + iIs this page free’ 
35 001006 00140e8 BEQ a iBr if the page is free 

34 0010190 077303 SOR Ra. 1% iLoop if more pages remain to be checked 

37 001012 o000431 BR 10% iBr if no free region 

38 i 

39 i Found a free region -- Determine how large it is. 
40 i 

41 9001014 0114609 iB : MOV (SP),R5 iGet requested number of pages 

42 001016 003304 DEC R44 iPoint to ist entry in page table 
43 001020 010402 MOV R4,R2 iRemember pointer to Ist page entry 

44 001022 105724 AG: TSTB {(R4)+ iIs this page free? 
435 001024 0010023 BNE 3S iBr if not 
4& 001024 005305 DEC RS iDoes this satisfy the request? 
47 001030 001407 BEQ os iBr if yes 
48 001032 077300 SOR RG, 4% iLeaop if more pages left te check 

49 i 
wa i This region is not large enough. 
ol i Remember size of largest free region seen. 
Dr 3 

93 001034 005402 3S: NEG Ra iCalculate size of this free region 
34 OO1036 0604022 ADD R4,R2 

Se 001040 O20200 CMP Re, RO iIs this the largest free region seen so far? 
94 001042 101753 BLOS BS iBr aif not 
27 OO1044 O10200 MOV Re, RO iRemember size of largest free region
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TRYMEM -- Try to allocate memory space for a yob 

58 001046 000751 BR a ;Continue searching 

aed 
60 We found a free region of adequate size. 

& 1 Claim the region for this job. 

2 j 

63 001050 010203 iB MOV R2,R3 iGet base page number of region 

64 001052 011605 MOV (SP),R5 iGet request size 

65 001054 010500 MOV RS, RO iReturn request size in RO 

66 001056 1460537 do000000¢ SUB RS, FREPGS iDecrease total number of free pages 

67 001062 110123 78: MOVB Ri, (RB+ iMark pages as in use by this job 

68 001064 077502 SOR RS, 7 

69 001066 163702 0000006 SUB BASMAP, R2 iGet page number of start af region 

7O 001072 000241 CLC iSignal success on return 

71 0601074 000401 GR 12s 

va 
73 Could not find a large enough region 

74 i 

75 001076 000261 108: SEC iSignal failure on return 

76 i 
77 i Finished 

743 i 

79 OO1100 012605 12s: MOV (SP)+,R5 iPop request size (don’t change c-flag) 

80 OO1102 O12637 9000006 MOV (SP)+, @HKPARS iRestore system PAR mapping 

81 001106 012605 RIOV (SP)+,R5 
B82 001110 012604 MOV (SP)+, R4 
83 001112 012603 MCV (SP)+,R3 

84 001114 000207 RETURN
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rREMEM -- Free a memory 

1 
mz 
3 
4 

2 
& 
v4 
8 
9 

10 
ii 
12 
13 0011146 010246 
14 001120 013746 
15 001124 010044 
16 001126 001411 
17 
i8 
i9 
20 001130 013737 
wd 
2a 
mis 
eat 001136 060037 
ao 
ae 
a? 
28 001142 063702 
2? 001146 10502: 
30 001150 077002 
ai 
3a 
33 
34 001152 012600 
35 001154 012637 
36 001160 012602 
37 001162 000207 

region 

0000006 

OO00006 O00000G 

O00000G 

O00000G 

0000006 

Executive Mo MACRO VOSS. 04 

3 Te OT meee worms meee sense muons snes saned omntt stan cower Seven even musts este cru suet: HOt weet amtee atete ‘emt ome sets seem teinn suit smart senns omne muna nese: eosin SEG even Steen trams soma tite Gisur owen fone? Sera Cam: GUUS conte atene State wiNtD ster Stet Deve SAFEH SEti= UNE owen GICUE RENEY HERET GUS Sent Cotte ROLES Genet GREG HEDGE tnuD Salm SPAT? MEME Aeiva SIT sents 

; Inputs: 

; Re = 

3 RO = 

i Gutputs: 

FREMEM: MOV 

MOV 

MOV 

BEG 

; Map PAR 5 to 

MOV 

ADD 

i Mark 

ADD 

1s: CLRB 

SOB 

i Finished 

94 MOV 

MOV 

MOV 

RETURN 

. SBTTL 

Friday 1@-Dec-87 07:56 

FREMEM -- Free 

Fage ii 

a memory region 

FREMEM is called to free an area of memory. 

Base Si2-byte page # of start of region. 
Number of Sig2-byte pages in region being freed. 

FREPGS is increased by number of pages being freed. 

MEMMAP is altered to shaw that the pages are free. 

Ret, - (SP) 
@#HAPARS, ~CSP) 
RO, -(SP) 
ee 

the memory all 

MAPPAR, @#KPARS 

iSave system PAR 3 mapping 

+Br if no pages being freed 

ocation table 

iMap PAR 3S to the memory alloc table 

Indicate that we have more free memory 

RO. FREPGS iIncrease # free pages 

pages as free in MEMMAP 

BASMAP, R2 

(R2)+ 

RO, it 

(SP )+, RO 
(SP )+, @RKAPARS 
(SP)+,R2 

iPoint to entry for first page 
iMark pages in region as free 

iRestore system PAR 5 mapping
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Current job index 

TSEXEC -- TSX-Plus Executive Mo MACRO VOd. 04 

TRYPLS -- Determine # memory pages available for PLAS 

1 . SBTTL. 

2 3 

a 3 

4 3 

2 j 

& i 

7 A 

3 ; Inputs: 

9 ; Rio = 

TO 3 

ii i Outputs: 

12 3 RO = 

13 i 

14001164 010244 TRYPLS: MOV 

15 001166 013746 0000006 MOV 

16 i 

17 3 Map PAR 5 to 

18 ; 

19 901172 O138737 O00000¢ O000000¢ MOV 

20 ; 

zi ; Caunt number 

ae ; 

23 001200 O13762 O00000¢G MOV 

24 001204 00500) CLR 

25 001206 105722 LO: TSTB 

26 001210 002401 BLT 

27 O01e212 005200 INC 

28 001214 O20237 Q000000G¢ 14s: CMP 

29 001220 103772 BLO 

30 001222 1466160 O00000¢ SUB 

31 001226 166100  oQ00000¢ SUB 

32 001232 012702 90000006 MCV 

33 001236 oO20201 7: CMP 

34 001240 001410 BEQ 

35 001242 032762 dO000000C O00000¢ BIT 

36 001250 001404 BEG 

37 001252 166200 O000000¢ SUB 

38 001256 166200 9000000¢G SUG 

39 001262 162702 900002 Ss SUB 

40 001266 00136¢ NE 

41 j 

42 j Finished 

43 j 

44 001270 012637 o00000¢C MOV 

45 001274 012602 MV 

46 0012746 000207 RE TURIN 

Fage iz 

TRYPLS -- Determine # memory pages available for PLAS 
creme poet cohen O6RE SOE OEDT SUCH nteet Serer SO0H) tte Crnéy Comb anges seat cones coun: coun? itm Sout) néueE Goete SAUER SEG SERGE Rinte Grad: Signy SORES Shute HIER Suni webel eTait anger sonny Cyaty mate cong GGG TheRE Sette mteme Sungr done: SESE SONNE CURED SUULE GHEY cutES SUEY SIN SENEE SEMIS Gtuee Sines GEN SOEDE Oceun EDUE tuteNt Stuy SINT anemD sendS GLSY SeELe ~peE ERIS OEE tanh cue eneen memee 

TRYPLS is called to determine the total number of user memory pages 

which could be used for a PLAS region. 

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

rrUMbBEr. 

Number of Si2-bute pages available for a PLAS region. 

R2, -(SP) 
@HKPARS, ~ (SP ) iSave system PAR 5S mapping 

the memory alloacation table 

MAPPAR, @#KPARS ;Map PAR 5S to the memory alloc table 

of pages available for a PLAS region 

LOMAP, Re iPoint to base of memory map 
RO iCount pages in RO 

(Re) + iIs this page available for user jobs? 

146% iBr if not 
RO iCount number of user pages 
Re, HIMAP iChecked all pages’? 

15% iBr aif not 

LNBLKS(RI). RO 
LNSBLK CRI, RO 

iSubtract space already allocated to this job 
i;Inciluding other pias regions 

#LSTSL, Re iGet index number of last job 
Re, Ri iis this our jab’? 
8 iDon’t count aur job again 
#HEMLOCK'SNLOCK, LGW6(R2) i Is this job locked in memory? 
8% iBr if not 
LNBLKASt{R2).RO 3 If locked, we can’t 

LNSBLK (Re), RO 

#2,R2 

7% 

use its space 

iMore jobs to check’? 

iBr aif yes 

(SP )+, @HAPARS 
(SP)+,R2 

iRestore system PAR 3 mapping
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TRYRGN -- Try to allocate memory for global region 

i .SBTTL TRYRGN -- Tru ta allocate memory for global region 
= Boren me meee rca ca a nt ee sae ns st tte ete ma ee ea em mem se em erm eye em se ei ne 
3 i TRYRGN is called to attempt to locate a free memory area for 
4 i @ Shared global (PLAS) regian. The allocation is made in 
2 i the highest available section of meory. 

6 i If a free area of adequate size is found, it is claimed for the 
7 3 region. If it is necessary to swap jobs to free up a large 

ss i enough area, the base of the area ta be gotten is returned. 
9 3 

10 ; Inputs: 
ii i RQ Number of Sig-bute pages needed for region. 
12 j 
13 i Outputs: 
i4 i C~flaq cleared ==> Free area found and allocated for region. 
15 i Re = Base page # of region gotten. 
16 i C-flaq set ==> Could not Find free area. 
17 i Reo = == Impossible to collect that much free space. 
18 i RO = Largest available area. 

19 i Re non-zero ==> Swapping needed, Re=base page # of region. 
2Q 3 

2i OO1300 G1O14s4 TRYRGN: MOV R1,-(SP) 
ea OO1302 010346 MOV R3,.-( SP) 
23 001304 010446 MOV R4,-(SP) 
2a$ 001306 010346 MV RS, -(SP) 
29 9001310 0137465 O00000¢ MOV @#HAPARS, ~- CSP ) 
26 OO1314 010044 MOY RO, -( SP) iSave requested memory size on top of stack 
a7 F 
28 i Set up pointers to memoru map table 
ae 3 
30 001316 O13737 900000€ 9000006 MOV MAPPAR, @#KPARS i Map PAR 3 to memory allocation table 
31 001324 013704 0000006 MOV HIMAP, R4 Pointer past last entry in memory map 
Se 001330 005000 CLR RO iSave largest area found in RO 
33 i 
34 i Search for the start of a free region 
ao 3 

36 001332 010403 As: MOV R4,R3 iGet pointer above top cf next area to check 
37 001334 163703 0000008 SUG LOMAP, R3 iGet # pages left to check 
38 001340 003462 BLE 10% iBr if we have checked all pages 
39 O0O1342 114401 14: MOVB -(R4),R1 3Is this page in use’ 
40 001344 001407 BEG ae: iBr if page is free 
41 001346 0024044 BLT o$ iBr if page not available to user jobs 
42 001350 O32761 0000006 0000006 BIT #EMLOCK, LSWS(R1);Page belong to job that’s locked in memory? 
43 001356 00140: BEQ at iBr if not 
44 001360 077310 OF: SOB R3, 1% sContinue searching for start of free area 
495 001362 000452 BR 10% iBr if no free area 
46 ; 
47 i Found the start of an aveilable area. 

49 i Determine how large it is. 
49 ; 
20 001364 011605 as: MOM (SP).RS iGet requested number of pages 
2i 001366 010402 MOY R4,R2 iSave pointer to highest avail page in area 
ve OO1370 O05305 DEC RS 'Do we only need 1 page? 

93 001372 00142 BEG os iBr if yes 
24 001374 020437 O00000¢6 as: CMP R4. LOMAP iAre we down to ist page? 
Yo OO1400 1O14ia BLOS 13% iBr af yes 
96 001402 114401 MOVB -(R4),R1 iIs this page in use? 

27 001404 001405 BEG 14% iBr af not
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TRYRGN -- Try to allocate memory for global reqion 

58 001406 002411 YLT 3 iBr if page not available to user jobs 

59 001410 O32761 0000006 900000G BIT #$MLOCK, LGWG(R1)iPage belong to job that’s locked in memory? 

60 001416 001005 BNE 3 iBr af yes 

61 001420 005305 144: DEC RS iDoes this satisfy the request? 

62 001422 001410 BEQ 5 iBr if yes 

63 001424 077319 SOR R3, 4% i;Loop if more pages need to be checked 

64 001426 oO00401 BR a i This area is not large enaugh 

49 i 

46 i This region is not large enough. 

&7 i Remember size of largest free region seen. 

68 i 

6? 0901430 005202 Loe: INC Rie 

70 001432 160402 ih: SUB R4,Re2 iCalc # pages in area 

71 001434 020200 CMP Rz2, RO iis this the largest free area seen so far? 

7a 001436 101739 BLOS 8% iBr aif nat 

73 001440 010200 Mev R2, RO iRemember size of largest free area 

74 001442 000732 BR SE: 3 iCantinue searching 

7a i 

7 i We found an available area of adequate size. 

77 i See if the area is completely free or if job swapping will be 

73 i required toa free it. 

79 i 

80 001444 0114605 DS: MOV {(SP),R5 iGet # pages needed for region 

B81 0014446 010500 PIV RS,RO iReturn request size in RO 

B82 001450 O10492 MO R4,R2 iGet pointer to lowest entry in free area 

83 001452 143702 O000006 SUB BASMAP, R2 iConvert to page number 

84 001456 010403 MOV R4,R3 iGet pointer to ist page in area 

85 001460 105723 LG: TSTB (R3)+ iAre all pages free now? 

86 001462 O01015 BNE 15% iBr if not -- Swapping will be required 

87 001464 0775023 SOG RS, 16% i Test all pages in region 

88 i 
BY ; The area is free. Claim it for the regian. 

OO ; 

91 001466 O10403 MOV R4,R3 iGet pointer to base of area 

92 O0O1470 011605 MEV (SP),RS iGet # pages in region 

93 001472 160537 O00000¢ SUB RS, FREPGS i Decrease total number of free pages 

94 001476 ile7e2n2 O000000 17s: MOVB #MAERGN, (RO) + iSay area used for shared region 

95 001502 0775023 SOB RS. 17% iClaim entire ares 

96 001504  O00241 CLC iSiqnal success on return 

97 001506 000402 BR 12% 
98 i 

99 i Coavld not find a large enaugh area. 

100 j Return in RO the size of the largest area found. 

101 i 

102 001510 005002 1O#: CLR Re iSay could not find an area 

103 O01512 000241 Lod: SEC iSignal failure on return 

104 i 
105 ; Finished 

106 i 
107 001514 0126905 Led: MOV (SP)+,R5 ;Pop request size (don’t alter C-flag) 

108 001516 O12637 O000000 MOV (SP)+, G@HKPAKS ;Restore PAR 3S mapping 

109 OO1S22 012605 MOV (SP)+4,R5 
110 001524 012604 MoV (SP)+,R4 

111 001526 012603 ROY (SP )+, R23 
1i2 O01330 O1e401 PC (SP)+4, R1 
113 6015322 000207 RETURN
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mapping registers SE TMAP 

N
O
N
 

®
o
u
 
b
o
 
h
e
 

001534 
001536 
001540 
001542 

001544 
001552 

001554 
001560 
001564 
QO01S72 
001600 
001606 
OO1614 
001622 

OO1630 
001434 
001640 

001642 
001644 
001650 
Q01696 

-~ Set up memory 

OL1O244 
O10346 
0104464 
010544 

O32761 
OO1L430 

005037 
OOS037 
012737 
O12737 
O12737 
012737 
012737 
012737 

O412704 

O12765 

OOO41 4 

OO5G04 
O12705 
032761 
OO140-2 

OO0000S 0000006 

O00000G 
OO00000G 
077406 
0774046 
000200 
Q00200 
077406 
077406 

000004 
ON0016 

OO0016 

OOO000¢ 
ODOODOE 
QO0000E 
DOO000G 
QOOOQ00G 
OO0000G 

OO0000S OONOOOE 

i 

F 

SE 

e
e
 

o
T
 

T
e
 

eT
 

e
T
 

e
e
 

es
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for a job 

_SBTTL SETMAP -- Set up memory mapping registers for a job 

SETMAP is called to load the memory mapping registers for a gob. 

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

Inputs 

Ri = Job index number. 

LNBLAS = # @25é6-word blocks assigned to job. 

LPARBS = Physical address (S32-word block #) of yob’s virtual address OQ. 

Outputs: 

User-mode PAR and PDR registers are loaded. 
information is stored in CUPAR and CUPDR cells in job’s 

cantext block. 

Mapping 

TMAP: MOV 

MOV 

MCV 

MOV 

Ret, - (SP ) 
R3,~-(SP) 
R4,—-(SP) 
RS, -(SP ) 

See if we are setting up mapping for Kmon or a regular user job. 

BIT 
BEQ 

#H#SINKAMN, LSW4 (R105 056 Kmon running? 

7S iBr af not 

Set up mapping registers for Kmon as follows: 

O00000-037777 
O40000-(Ctap of Kmon) -~> 
140000-157777 mol} 
L60000-177777 

~—"y 9000000-037777 (Map over TSGEN) 

Job program space 

Job context area 

-~ Simulated Moniter vector table 

Map virtual page 0 (000000-017777) to physical TSGEN; allow write access. 

CLR @HUP ARO iMap virtual page O to physical page O 
CLR CUPARO ;Save info in context block 

MOV #77406, GHUPDRO i4kw window, allow read & write access 

MOV #77406, CUPDRO iSave info in context block 
MOV #200, CHUPAR I iMap virtual page 1 to physical page 1 

MOV #200, CUPAR I 
MOV #77406, GHUPDRI i4dkw window, allow read & write access 

MOV #77406, CUPDR1! 
Now enter code to map virtual pages starting with # 1 to job program area. 

MOV #4, R4 iStart mapping with page # 2 

MOV #14..R5 iEnd mapping with page # 7 

BR &% 

We are mapping an ordinary user job. 

set up mapping as follows: 
O00000-(top af program) -~-> 
150000-177777 ono 

Job program space 

Monitor vector table 

Bet up user mode mapping registers. 

CLR 
MOV 
BIT 
BEQ 

R4 iStart mapping with page # 0 
#14.,.R5 iAssume we should map through page 7 
#EIOMAP. LSWS(R1); Does job want page 7? mapped to I/O page? 
fa) iBr af nat



TSEXEC -~ TSX-Plus 
SETMAP -~- Set up memory 

5B 001660 O12700 
5? 001664 016102 
60 001670 163702 
61 001674 O72227 
62 001700 0161023 
63 001704 010200 
64 001706 001432 
65 001710 020027 
6&6 001714 101402 
&7 001716 012700 
68 001722 160002 
&9 001724 005360 
70 001725 000300 
71 001730 O52700 
72@ O0O1734 042700 
73 001740 010054 
74 9001744 010064 
75 001750 010364 
76 001754 010364 
77 001760 062703 
78 001764 062704 
79 O01770 020405 
80 001772 003744 
81 
B82 
3:3 
3} 
85 001774 020405 
B46 001776 101007 
87 002000 005054 
BS 002004 005064 
89 002010 062704 
90 002014 QO00767 
91 
92 
93 
94 0029016 O3e76l 
95 002024 001415 
9% 
97 
98 
99 002026 012737 

100 002034 O12737 
101 002042 0127937 
102 002050 012737 
103 002056 000424 
104 
105 
104 
107 002060 O32741 
108 002066 001022 
109 002070 913702 
1190 002074 142702 
111 002100 O72227 
112 002104 0466102 
113 002110 010237 
114 002114 0o010237 

000014 
OO0000G 
000164’ 
000003 
0000006 

000200 

000200 

0000046 
100261 
O00000G 
0000006 
0000008 
OOO000e 
OOO200 
OO00002 

0000006 
0000006 
000002 

0000006 

0000006 
0000006 
077406 
O77 406 

0000006 

000170 * 
OO00008 
177772 
OO0000e 
0000006 
0000006 

Executive Mo MACRO VOSS. 04 

mapping registers 

0000006 

O000006 
OO0N000G 
QOOO00OG 
OO00009 

OO0000E 

for & job 

MOV 
O$: MOV 

SUB 
ASH 
MOV 
MOV 
BEG 
CMP 
BLOS 
MOV 

1: 5UB 
DEC 
SWAB 
Bis 
BIC 
MOV 
MOV 
MOV 
MOV 
ADD 
ADD 
CMP 
BILE 

es: 

é 

; Finished 

3 Disallow 

; 

Os: CMP 
BHI 
CLR 
CLR 
ADD 
BR 

Hie.» RS 
LNBLKAS(RID. Re 
CXTPAG, Re 
#3, R2 
LPARBS(R1i),R3 
Re, RO 
ee 
RO, #128. 
1% 
#128. .R0 
RO, R2 
RO 
RO 
#6, RO 
#100261, R0 
RO, UPDRO(R4) 
RO, CUPDROCK4) 
RG. UPAROCR4) 
RG, CUPARO(R4) 
#128.,.R3 
#2, R4 
R4,R5 
2s 

R4,R5 
2 
UPDRO(R4) 
CUPDRO(R4) 
#2, R4 
8% 

Friday 18-Dec-87 07:56 Page 14-1 

sIf yes» only set up mapping through page 6 
iGet # 256-word blocks assigned to job 
iSubtract # blocks used by context area 
iCyvt to # Ge-word blocks for job 
iGet base block # of job area 

iGet # Ge-word blocks left to be assigned 
iBr if finished 

iMax of 128 blocks per page 

iBr if ok 
iAssigqn 128 Se-word blocks to this page 
iGet # blocks left after this page 
iGet # blocks - 1 

iPut # blocks in left byte 

iAllow read & write access to the page 
iMake sure unused PDR bits are zero 
iSet PDR for page 

iSave info in context block 

iSet PAR for page 

iSave info in context block 
iAdvance page base block number 

iAdvance register pointer 
sCheck for last PAR register mapped 
iGo da next page 

mapping all pages in user program space. 

access to other pages. 

iHave we done all pages’? 
iBr if yes 

iDisallow all access to the page 
iSave info in context block 
iMove on to next page 

i See if we should map user par7 to simulated Rmon or to I/0 page. 

we: BIT 
BEQ 

i Map user 

MOV 

MOV 

MOV 

MOV 

BR 

i Map user 

Lis: BIT 

BNE 

MOV 

SUB 

ASH 

ADD 

MOV 
MOV 

H#EIOMAP, LSW6(R1); Does job want to access I/0 page? 
11% 

par? to I/0 page. 

Br if not 

#H#IOPAGE, @HUPAR? ; Set address for PAR? 

#IOPAGE. CUPAR? 
#77405, @HUPDR? 
#77406, CUPDR? 
4 

HEVIRJBL.LGWY(RI)i Is this a virtual 
4 
CXTRMN, Ret 
#CXTBAS, Re 
#-6.,R2 

LOXPAR(RI). Re 
Ret, @HUPAR7 
Re, CUPAR? 

iSet info in cantext block 
iSet read/write access and full page size 

page 7 (160000177777) to simulated monitor vector table. 

job? 

i If yes then don’t alter user’s PAR 7 
iGet virtual address of RMON in context blk 

iGet offset to RMON within context black 

iConvert offset to 64~—byute units 
if&dd PAR base for context area 

iMap user page 7 to table 
;Save info in context block
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SETMAP -~- Set up memory Mapping registers for a jeh 

115 002120 013737 00200 90000006 MOV RMNPDR, GHUPDR7Z iSet up mapping control 
116 002126 013737 000200’ 000000¢ MHI RMNPDR, CUPDR? iSave info in context block 
117 i 
118 i Map user page 6 to context block if KMON is running 
119° i 
120 002134 O32761 000000G 0000006 44: BIT #HEINKMN, LGSW4 (R10; Ts Kmon running? 
121 002142 001414 GEG 10% iBr if not 
le2 002144 016100 000000¢ MOV LOXPAR (RI), RO iGet PAR value to map context block 

123 002150 010037 0000006 MOV RO, @HUPARS iMap user page 6 to job context area 

124 002154 010037 9000006 MOV RO. CUPARS ;Save info in context block 
125 002160 013737 0001646’ 90000006 MOV CXTPDR, @HUPDRS ;iAllow read and write access 
126 002166 O13737 000164’ 9000006 MOV CXTPDR., CUPDRG 
127 i 
128 i See if job has any associated shared run-time systems 
12° i 
130 002174 005007 108: CLR Re iInit table index for PARO 
131 002176 016200 9O000000¢ 13: MOV RPDR(R2),.RO iDo we need to icad this PAR? 
132 002202 001412 BEY 14% iBr if not 
133 002204 010062 0000006 MOV RO. UPDRO(R2) iSet PDR control flags 
134 002210 010062 0000006 MOV RO, CUPDRO(R2) iSave info in context block 
135 002214 016262 0000006 0000006 MoV RPAR(R2), UPARO(R2); Set PAR value 
136 002222 016262 0000006 0000006 MOV RPAR(R2), CUPARO(R2); Save info in context block 
137 002230 062702 000002 144: ADD #2,R2 sAdvance PAR table index 
138 002234 O20227 O00016 CMP Ro. #2H7 iHave we done all 7 PAR’s* 
139 002240 101756 BLOS 134 Br if more to load 
140 i 

141 i Set flaq that says mapping information in job context block is valid 
142 i 

143 602242 11012327 O00000¢ MOVB Ri. MAPUSR iSay memory mapping set up for this job 
144 0022465 O032761 0000006 0000006 BIT #EKINIT, LGWERL) sHas Kmon finished initializing context block? 
145 002254 001403 BEG 96 iBr if context block not initialized yet 
146 002256 052761 0000006 0000006 BIS #EMAPOK, LGW/(R1)i Mapping info in context block is valid 
147 3 
148 i Finished 
149 i 

150 002264 012600 OS: MOV (SP)+,R5 
151 002266 012604 MOV (SP)+,R4 
152 002270 012603 MOV (SP)+,R3 
153 002272 012602 MOV (SP)+,R2 
154 002274 9000207 RETURN
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~~ Load memory mapping from context block 
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LODMAP is called to load the user-mode memory management 

PAR and PDR registers from the mapping information in the job’s 
block information was set up by the 

rautine. 

hardware 

PAR data 

hardware 

PDR data 

iPoint to 

iPoint to 

iPoint te 

iPoint to 

PAR register base 
celis in context block 

PDR register base 

cells in context block 

jLoad 

iLoad 

jLoad 

iLoop 

8 PAR and PDR registers 

a user-mode PAR register 
a user-mode FDR register 
if more to load 

for the current yoab 

iSay memory mapping set up for current job 

TSEXEC -- TSX-Plus Executive Mo MACRO VO0.04 Friday 18-Dec-87 O7: 56 
LODMAP -— Load memory mapping frem context black 

1 .S8TTL LODMAP 

rs ; 

3 j 
4 i 

2 3 context block. The context 
& i last call to the SETMAP 

7 j 

8 002276 O10144 LODMAP: MOV Ri,-(SP) 

9 002300 010245 MOV Ra, -~( SP) 

10 002302 010344 MOV RG, -(SP) 

11 002304 010445 MoV R4,-—(SP ) 

le i 

13 3 Set up pointers to the reqisters 

14 ; 

15 002306 O127601 000000¢ MOV HUPARO, R1 

16 002312 012702 Q00000¢ MOV #CUPARO, R2 

17 002316 012703 O00000¢6 MoV #UPDRO, R3 

198 002322 012704 o00000¢ MOY #CUPDRO, R4 

19 i 

20 i Load the PAR and PDR reqisters 

mi i 

ee 002326 012700 O00010 MOV #8.,R0 

23 002332 Ol12221 Ls: MOV {R2)+, (RId+ 

24 002334 012423 MOV (R4)4, (RB) + 

25 002336 077003 SOB RO, 1% 

26 i 

a7 i Say memory mapping is set up 
28 i 

29 002340 113737 0000006 0000006 MOVE CORUSR, MAPUSR 

30 i 

oil 3 Finished 

ae j 

33 002346 012604 MOV (SP)+,R4 

34 002350 012603 MOV (SP)+,R3 

35 002352 012602 MOY (SP )+,R2 

36 002354 0124601 MoV (SP)+,R1 

37 002354 000207 RETURN
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MAPSYS -- Map to the system code regions 

1 SBTTL MAPSYS ~-- Map toa the system code regions 
e J TTT ee ee rr tees eee cane see atte nat ee set att oat me ste L dane. stnes seems siege qrite cours waven seems sone ston. seen meen canon Sint tvat bose Sacer SUA ones. woven sues enant mee evbab Went HANH Gemeh cttad SOueL mite Lene SO=H emir ont Gry mint Mtins Sem einen esen Gimme Heeee opene 

3 i 

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

Z F 
8 i CALL MAPSYS 
9 3 with RS containing the <seqment number? #é 

10 3 

11 i The output of the subroutine actually changes the KPARS contents to 
le i get to the correct physical memory locations. 
13 i This routine must preserve the C-bit because it will be called 
14 j from the OCALL (Cinter-overilay call) handler. 
15 i 
1é i 

17 i Qverlay table structure: 

it i 

19 i loc 64 --> $OVTAR: 
20 i . WORD IDENTIFIERS, <KPARS>,. CWORD COUNT? 
ai ; DUMMY SUBROUTINES FOR ALL OVERLAY SEGMENTS 
mee i 

23 002360 MAPSYS: 
24 002360 011644 MOV (SP),-(CSF ) ipeposition return address 

29 002362 013766 0000006 000002 MOV @#PSW, 20SP ) ;save psw with current interrupt priority 
26 002370 O52737 000340 0000006 BIS #340, @#PSW idisable interrupts 
2? 002376 010537 000032’ MOV RS, SYSMAP istore the mapped region number 
28 002402 063705 00000006 ADD QVRADD, RS iadd the pointer to the overlay table 
29 002406 O168337 1777723 O000006 MOV 0. PAR-4(R5), @#KAPARS: enter the physical memory location 

30 002414 000002 RTI ireturn with previous psw and priority



a
e
 

TSEXEC -- TSxX-Plus 
PKSTAT -~-- Pack user 

1 

i 

3 

4 

7) 

& 

7 

8 
9 

10 

ii 

12 

13 

14 

15 002416 0101464 

16 002420 113701 

17 

18 

19 

20 002424 0137423 

21 002430 052737 

ee 002436 106506 

23 002440 0114643 

24 002442 012637 

2o 

2 

ms 

28 002445 O32761 

29 002454 001007 

30 002456 106537 

31 002462 012643 

Se 002464 106537 

33 002470 O12661 

34 

ao 

36 

37 002474 013743 

38 

39 

40 

41 002500 005737 

42 002504 001424 

43 002506 032737 

44 002514 001420 

45 

45 002516 010246 

47 002520 170202 

48 002522 010243 

49 002524 170011 

50 002526 174049 

51 002530 174143 

Se O025G2 174242 

93 002534 174343 

94 002536 172404 

55 002540 174043 

56 002542 172405 

O97? 002544 174043 

status inte 

0000006 

0000008 
OO00000E 0000006 

OO000006 

0000006 OO00006 

0000006 

O000006 
OO00000¢6 

OD00000¢ 

0000006 

0000008 GO0000c 

Executive Mo MACRO VOS5. 04 

cantext block 

i ALL registers are preserved. 
i When called, we must be using the system stack. 

; Inputs: 

i Ri = Pointer to top of user stack in job context area. 

i Outputs: 

i R3 = Updated user stack pointer (after pushing job status). 

PASTAT: Mov Ri,-(SP) 
MOVB CORUSR, RI iGet sob index number 

; Save PSW and user mode SP. 

MOV @G#PSW, -( RG) iSave PSW 
BIS #UPMODE, @#PSW iMake sure previous-mode = user 

MEP D SP iGet user-made SP 

MOY (SP),- (RQ) iPush user SP 
MOV (SP )+, UMSPSV iSave it in context black cell also 

; Save some cells in program space 

BiT #$RDSAV, LSWIL(RI1); Are we reading in SAV File now? 

BNE 1$ ;Br aif yes ~~ Don’t save info from memory 
MFPD @#ERRLOC iSave error cells 

MOV (SP)+, -{RQ) 
MFPD @C#JSWLOC iJob status word 

MOV (SP )+, LJSWtR1) 

3 Save the current kernel PAR 5S region mapping 

L$: MOV @#KPARS, ~CRG) iSave kernel par 5 mapping 

j See if we need to save state af FPU 

TST UFPTRP iis user using the FPU’? 

BEG = iBr aif not 

BIT #CWSFPU, CONFIG ;:Does system have an FPU? 

BEG 2 iBr if not 
i Save contents of FPU accumulators 

MOY Re, -(SP) 
STFPS Re sHold floating point status in Re 
MOV Re, ~(R3) iSave floating point status register 

SETD iSet to 64-bit mode 
STD RO, —-(RG) 3 ACO 
STD Ri. -(RG) ACI 
STD Re, ~(RB) iAC2 
STD RG. -(RQ) i ACB 
1.DD R4,RO0 3 AC4H-->DACO 
STD RO. -~(R3) 3 (AC4) 
LDD R5,RO 3 ACS—-—->ACO 
STD RO, ~(RB) 3 CACD) 

. SBTTL 
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PASTAT -~ FPack user status into context block 
fee eres eames PEWTD SeenE CORED FONE eeDye Seem: HEOH eign SEEE SERN neLén S<teE OUODE SON: 40m bnees mae? ITED SDNEE HHOTT SESE SOOTY SOOT Siéne Greme COND Heine SoePe SORE cudns inden SIND CURiD Gane SCELI SIEIR GuOtD eDEEE bnete MERE cheSt tence Sents SEND OURS SLIGO SOUT LOMDG SUER COLE EEULS GUARD GnQEP Sevan GuEN GOED GOWES Sime Gram qrene SEULY Semmm caneD RUG SAID witew 

PASTAT is called to pack all of the status information about the 
current user into the user’s context block. 

After calling PKSTAT the user is ready to be outswapped.
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PKSTAT -- Pack user status into context block 

98 002546 170102 LDFPS Re ijLeave FPU status same as on entry 
59 002550 105037 o00013° CLRB FPUUSE iFPU is no longer in use 
60 002554 012602 MOV (SP)+,Re2 
41 i 
é&e i Finished saving status 
é3 i 

64 002554 012601 2h: PUY (SP)+,R1 
65 002560 9000207 RETURN
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UPSTAT -- Unpack user 

1 

ce 

3 
4 

2 

& 

7 

3 
9 

10 

ii 

ia 

13 

14 

15 002562 010444 

16 002564 010544 

17 002566 052737 

18 

19 

20 

21 002574 00605737 

22 002600 001420 

23 002602 032737 

24 002610 001414 

mi 

26 002612 110137 

27 0026146 170011 

28 002620 172423 

29 002622 174005 

30 002624 172423 

31 002626 174004 

32 002630 172723 

33 002632 172623 

34 002634 172523 

35 002696 172423 

36 002640 17012: 

37 

38 

39 

40 002642 012337 

41 

42 

43 

44 002646 032761 

45 002654 001007 

44 002656 014144 

47 002662 106437 

48 002666 012346 

49 002670 10466237 

20 

ol 

be Fd 

23 002674 012346 

94 002675 106404 

go 002700 005037 

96 002704 012300 

97 002706 042700 

status fram context block 

0000006 000000¢ 

0000008 

O00000G OONO00G 

OO00T 3’ 

0000006 

0000006 

0000008 

O00000¢ 

0000006 

OO0000G 

147777 

0000006 

i@-Dec-87 OF: 34 Fage i8 

.SBTTL UPSTAT ~-- Unpack user status from context block 
5 qetce Sete nnn MAOEE GUnED eHkae MELE fenet saey atuDY SOME COPED COTES SBOE cheb: BinmS cane. neee: Shum MPUE! SOEGD Grmnn SUnGH ebied Sette Samy entuh conte SHPLE Mirae GVELE COuEt Sond GEN SEED Onmed BORD COON GOGE: BHUED SONED GORGE EUOUE GteEA GORIE CUETO COED GtUEn CEDH SOU) eNSEn GOED cone) SOtEn GEUTE comet seeps ERTEE OUNIE PUES GIEND OREM GHEE GUE amEEt mire Steed Ome 

UPSTAT is called to unpack the status information stored in the 
user’s context area and get the user ready to rum. 
When called, i Ri must contain the user index #. 

i All registers are preserved except RO. 

Inputs: 

Ri = Job index number. 

R33 = User context area stack pointer 

i Outputs: 
3 Ria = User context area 

UPSTAT: MOV R4, -(SP ) 

MoV RS. -(SP ) 

BIS #UPMODE, @#PSW iMake sure previous-mode = 

; See if FPU unit needs to be restored 

TST 
BEQ 
BIT 
BEG 

UFPTRP 
3 
#CWSFPU, CONFIG 
3 

i Is 

i Br 

iBr 

stack pointer after job status is popped. 

user 

user using FRU? 

if not 

if not 

i Restore the FPU registers and status 
MOVB 
SETD 
L.DD 
STD 
L.DD 
STD 
LDD 
L.DD 
LDD 
LDD 
LDFPS 

Ri, PPUUSE iSet flag saying 
iSet 64-bit made 

(R3B)+, RO iGet ACS 
RO, RS 
(R3)+, RO iGet AC4 

RO, R4 
(R3)d+,R3 iACS 
(R3)+,.R2 3AC2 
(R3)+,R1 iAC]1 
(R3B)+, RO 3ACO 
(R3)+ iLoad FPU status 

+; Restore the mapping for kernel PAR 5 

36: MOV 

; Restore some 

BIT 
BNE 
MOV 
MTP D 
MOV 
MTPD 

i Restore PSW mode and 

1$: MOV 

MTP D 
CLR 
MOV 
BIC 

(R3)+. @HAPARS sRestore mapping 

cells in program space 

iDoes system have an FRU’ 

FPU unit is in use by job 

register 

for PAR 5 

#ERDSAV.LSWILCRILI; Are we reading in SAV file now? 

iBr if yes ~~ Don’t alter memory image it 
LJSWCRL). ~(SP) 
@# JSWLOC 
(R3)+,. -(5SP ) 
@#HERRLOCG 

(R3+, -( SP) 
5P 
UMSP SV 
(RGI+, RO 
#147777,RO 

iJob status word 

iError celis 

user-mode SP. 

;User-mode SP 

iSay user SP has been loaded 

iGet saved PS 
iClear all but previous-maode field
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atatus from context block UPSTAT -- Unpack user 

58 002712 042737 
5S? 002720 050037 
60 
&i 
oe 
63 002724 012600 
64 002725 012604 
65 002730 000207 

OO0000G 9000006 
000000 

3 

BIC 
BIS 

Finished 

MOV 

MOV 
RETURN 

#UPMODE, G#PS iClear previous-mode field in PS 

RO, G@HPSW iPossibly set previous-moede field 

(SP)+,R5 
(SP)+, R4
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DOCMPL -~- Call jobs 

1 
m= 
3 
4 
a 
& 
7 
8 
> 

10 
il 
12 002732 
13 
14 
15 
16 002732 014100 
17 002736 001410 
if 
19 
aQ 
zl 
an 
eid 
a + 
23 002740 126037 
26 002746 101404 
a? 
ao 
a? 
30 
31 002750 O32761 
ge 002756 001401 
33 002760 000207 
34 
35 
3& 
37 
38 
39 
40 002762 010046 
41 002764 010144 
42 002766 010245 
43 002770 010344 
44 002772 010444 
45 002774 010544 
46 002776 0193746 
47 
49 
49 
WO 
91 003002 019602 
92 003004 012704 
33 003010 113705 
24 003014 004737 
go O0O8020 1105937 
96 003024 010304 
o7 0039026 O0503? 

0000006 

0000006 

0000008 

9000006 

001000 
000013 ° 
002416’ 
0000123 ° 

0O0000G 

Executive Mo MACRO VOSS, 04 
completion routines 

OOOO00G 

0000006 
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.SBTTL DOCMPL -~ Call yob’s completion routines 

DOCMPI. is called from the job scheduler just before returning control 
to a gob. On entry we are running on the user context-area stack. | 
If there are pending completion routine requests for this job and we 
are not already executing in a completion routine, we call the completion 
routines, 

Inputs: 

Ri = Job index number 

OCMPL: 

See if any completion routine is pending for this job. 

to
e 

ee
 

te
 

c
o
 

Ce
 

c
e
 
T
t
 

ed
 

MOV 
REG 

LOMPL (R11), RO 
12% 

iIs any completion request pending for job? 
iBr if not 

There is a pending completion routine for the gob. 
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. 

w
e
e
 
e
k
 

Ne
 

CMP B 
BL.OS 

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

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

T
y
 

BIT 
BEQ 
RETURN 

H#ENOABT, LSW9(RL)i Was the no-abort flag set’? 

134 iBr if not 

iDon’t do any completion routine processing ~—
 

fj
 

ot
 

4 

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

4 

Save status of job on context-block stack. 

13: MOV RO, -(SP) 
MOV Ri, -(SP) 
MOV Re, -(SP) 
MOV R33; -(SP) 
MOV R4,-(SP) 
MY RS, ~(SP) 
MOV @#KAPARS, ~ (GP ) iSave kernel PAR 5S mapping 

i Switch to system stack sa PKSTAT can push job status on context-block 
; stack, 

MOY SP,R3 iSave current yob-context-block stack pointer 
MOV #SS, SP ;Switch to system stack 
MOVB FPUUSE, RY sRemember if job is using FPU 
CALL PKSTAT iSave job status on context-block stack 

MOVB RS, FPUUSE iTell system if job ifs using FPU 
MoV RG, SP ;Switch back to context stack 
CLR UMSP SV iSay user SP is active- used for real-time int
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DOCMPL -~ Call job’s 

54 
5 
4O 
&t 
2 
63 003032 116146 
64 
45 
56 
67 003034 
68 003044 012700 
69 003050 040100 
70 003052 016005 
71 0039546 001540 
72 003060 126537 
73 003066 101534 
74 003070 1327465 
75 0030746 001005 
76 003100 o05761 
77 003104 001402 
78 003106 o10500 
79 003110 0007460 
80 
84 
82 
83 003112 016560 
84 003120 
a5 
84 
97 
88 003126 1137464 
89 003132 116537 
90 003140 116500 
91 003144 1200461 
92 003150 001004 
93 003152 110041 
94 003156 105237 
95 
94 
97 
99 
99 003142 010103 

100 003164 016504 
101 003170 016544 
102 003174 016546 
103 003200 116502 
104 003204 016537 
105 003212 o10501 
106 003214 004737 
107 003220 012601 
108 003222 012400 
109 
110 
111 
112 
113 
114 003224 o327702 

Executive Mo 

completion 

OO0000¢ 

O00000C 

0000000 

O00000C 

ON00006 

0000006 

0000006 

0000006 
0000006 
0000006 
OO00006 

0000006 
000004 ” 

O000006 
0000006 
O000006 
0000008 
0000006 

O00000€ 

OO0000¢ 

MACRO VOS. O4 
routines 

Me
s 

fe
 

t
w
e
e
 

te
 

i Process next 

OO0000e 

OOOO00G 

0000006 

Qur 
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MOVB 

DISABL 
MOV 
ADD 
MOV 
BEQ 
CMP B 
BLOS 
BITB 
BNE 
TST 
REG 
MOV 
BR 

Page 19-1 

Status has been saved. 

Save current 

calling 
job execution priority on stack 50 we can restore it after 

all completion routines. 

LPRIC(Ri),-(SP) iSave job execution priority 

completion request. 

i## Disable interrupts *# 
#LCMPL-CQSLNK, ROi Get fake pointer to compl] @ head 
Ri,RO iPoint to list head for our job 
CQ$LNK (RO). RS ;Get address of next compl] @ element 
= $ iBr if no more elements left to process 
CQSCP(R5),CURCP iIs this request class higher than current 
aS 
#QFE¢SCR, CQ$FLGOCRS); Is this a system or user compl routine? 
1é% iBr if system compl routine 
LIGQHLD (RI) ;Should we hold user compl routines? 
146% iBr aif not 

RS. RO sLink to next element 
17% iSkip over user compl requests in list 

i Unlink completion queve request from list. 

LG: 

3 Set 

OD0000G 

tT 
fe
n 

w
e
 

w
e
 

Ne
e 

OO00006 

we
 

ee
 

t
e
l
e
 

Determine 

be called 

celled in 

MOV 
ENABL 

MOVB 
MOVB 
MOVB 
CMPB 
BNE 
MOVE 
INCB 

MOV 
MOV 
MOV 
MOV 
MOVE 
MOV 
PCV 
CALL 
MOV 
MOV 

BIT 

CQ$LNK (RS), CQELNK(RO)i Remove compl request from list 

;## Enable interrupts ## 

Job execution priority to that specified in completion queve element 

CURCP, —(SP) iSave current completion rtn class priority 
CQSCP(R5S),. CURCP iRemember class priority of compl rtn 
CQSPRI(RS).RO iGet execution priority for compl queve 

RO, LPRICRID iDo we need to change job priority? 
7% iBr if not 

RO, LPRICRI) iSet new execution priority 
DOSCHD iSay a yob scheduler cycle is needed 

Get some information out of the completion queve element and then 

free the queue element. 

iSave job index number in RG 
iAddress of completion routine to be called 

iSave info on stack for now 

Ri, RB 
CQ$RTN(RS), R4 
CQ$RO(R5), ~(SP) 
CQ$R1i(R5),~(SP) 
CQ$FLG(R5),.R2 iControl flags 
CQSPA5(R5),@#KPARS iSet up mapping for PAR 5 
RS,R1 iGet address af queve element to Ri 

QFREE iFree the queue element 
{(SP)+,R1 iRecover values to pass in RO & Ri 
(SP )+, RO 

if completion routine is a system routine that should 

in kernel mode or a user completion routine to be 

user mode. 

#QGFESCR, Re 

iBr if not -- No more requests to process now 

iIs this a sustem or user completion routine?
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DOCMPL -- Call Job’s completion routines 

115 003230 001406 
114 
117 
118 
119 
120 
tel 
lee 
123 
i24 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
193 
154 
1395 
156 
157 
158 
159 
140 
161 
162 
163 
164 
165 
166 
167 
148 
149 
170 
171 

003232 
003236 
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 

032708 
001401 
OOSo0il 
004714 
000440 

032763 
001034 

052737 
0139702 
012742 
010237 
1906506 
012602 
O12746 
106642 
010246 
106404 

012746 
032737 
001402 
OS2716 
010445 
012705 
000002 

113701 
112697 
000627 

112603 
105737 
001025 
116103 

O00000C 

0000006 

0000006 
0000006 
003346 ” 
0000006 

0000006 

O000000C 
0000006 

000020 

000024 

O000006 
0000006 

OO00006 

O000006 

0DO00006 

0000006 

0000006 

BEQ 6$ iBr if user completion routine 

i We are calling a system completion routine in kernel made 

BIT 
BEG 
CLR 
CALL 
BR 

#QFSESYN'QFSIOT,R2 i Is this a . SYNCH or . TIMIO routine? 
15% iBr if not 

{R1) iClear cell in original call argument block 
(R4) iCall system completion routine 

oe iFinished with completion routine 

i We are calling a user completion routine. 
i See if flag is set indicating that we are not to call any user 

completion routines. 

BIT 
BNE 

This is set during job exit/abort cleanup. 

#ENOUCR, LSWY(R3); Should we ignore user-moede completion rtns? 

eke iBr if yes 

i Use special EMT to regain control at end of completion routine. 

BIS 
MOV 
MOV 
MOV 
MFPD 
MOV 
MOV 
MTPD 
MOV 
MTPD 

we
 

te
 
e
w
e
 

MOV 
BIT 
BEQ 
BIS 
MOV 
MOV 
RTI 

146: 

Me
e 

Ne
e 

ee
 

ae
 

we: MOVB 
MOVB 
GBR 

n
 

c
e
 

o
t
 

eS
 

: aw
 

ENABL. 
MOVB 
TSTB 
BNE 
MOVE 

#UPMODE, @#PSW 
EMTCAD, Re 

iMake sure previous mode = user 

;Get pointer to top of return addr stack 
#5, —-(Re) iPush our return address 
Rea, EMTCAD iSave updated stack pointer 
SP 3Get user’s stack pointer 

(SP)+,Re2 
#CPLEMT, -(SP) iStore address of exit EMT on user’s stack 

-~(R2) 
R2, -{SP) iRestore updated user’s stack pointer 

SP 

Now push fake PS & PC on stack so RTI will enter compl routine 

in user-mode. 

#H#UMODE 'UPMODE, -(SP)iUser-mode PS 

#DSDMON. D. FLAG iIs debugger doing data monitoring? 

14% iBr if not 

#20, (SP) iSet trap flag in PSW 
R4, -(SP) iAddress of completion routine 

#24,R5 iMake RS point to word with O for FORTRAN subs 
sEnter completion routine in user mode 

Return here from the completion routine (when user does EMT instruction). 

See if there are more completion routines to call. 

CORUSR, Ri iGet back job index number 

(SP )+, CURCP iRestore compl] routine class priority 
it iCheck for more pending completion requests 

There are no more pending completion requests. 
Reset job priority to base priority for yob. 

;## Enable interrupts #+# 

iGet saved job execution priority 
iAre we still in a completion routine? 
iBr if yes 

iGet base priority for 

(SP)+,R3 
CURCP 
a 3 
LBSPRICRID. RG Job
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172 003402 032761 90000008 0000006 
173 003410 oOo0O1417 
174 003412 120337 900000G 
175 003416 103014 
174 003420 120337 9000006 
177 003424 101411 
178 003426 113700 9000006 
179 003432 160003 
180 003434 120337 0000006 
181 003440 003003 
182 003442 113703 0000006 
183 003446 005203 
184 003450 120361 0000006 
185 003454 001404 
186 003456 110341 oO000000 
187 003462 105237 000004’ 
188 003466 026127 90000008 000000¢ 
189 003474 101005 
190 003476 120337 0000006 
191 003502 103002 
192 003504 004737 005206" 
193 
194 
195 
196 003510 010603 
197 OO35S1i2 O12705 001000 
198 0033516 004737 002562’ 
199 003522 010306 
200 
201 
202 
203 003524 012637 O00000¢ 
204 003530 012605 
205 003532 012604 
206 003534 012603 
207 003536 012602 
208 003540 012601 
209 003542 012600 
210 003544 000207 

BIT 
BEG 
CMPB 
BHIS 
CMPB 
BLOS 
MOVB 
SUB 
CMP B 
BGT 
MOVB 
ING 

A$ : CMPB 
REG 
MOVE 
INCB 
CMP 
BHI 
CMPB 
BHIS 
CALL 

1O#$: 

Unpack 

t
i
 
S
T
 

3 

cs
 

MOV 
MOV 
CALL 
MOV 

3 Finished 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

#EVNOTT, LSWIRID 
8% 
R33. VPRIHI 
ae 
R3. VPRILO 
8s 
VPRIVR. RO 
RO. R23 
RG. VPRILO 
rE 
VPRILO, RG 
Ro 
R3.LPRICRI) 
10% 
RO. LPRICRI) 
DOSCHD 

oe 
RO. VPRIHI 
3S 
QHIPRI 

Job status. 

SP,R3 
#55, SP 
UPSTAT 
R3> SP 

(SP) +, @HKPARS 
(SP)+,R5 
(SP)+, R4 
(SP)+,R3 
(SP)+, Re 
(SP)+, Ri] 
(SP)+, RO 

iis this a disconnected virtual job? 
i>Br if not 

>Does 

iBr af yes 

Job have a fixed high prioritu? 

iDoes job have a fixed low priority? 
iBr if yes 
iGet prio reduction for virtual yobs 
iReduce priority for detached virtual jobs 
iBut don’t go into special low prio range 
;Br aif ok 

sFarce above fixed low priority 

iAre we changing the job’s priority? 
iBr if nat 

iSet new priority for Job 

iSay &@ job scheduler cycle is needed 
LSTATE(R1), #S$ERT : Is job in a real-time state? 

iBr if not 

iDoes job have a real-time priority? 
iBr aif yes 

iRequeue job in normal high-prio state 

iSave user context-block stack pointer 
iSwitch to system stack 

iUnpack job status 
iSwitch back to cantext-block stack 

iRestore mapping for kernel PAR 5S



w
e
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SUTOP -~- Set top of memory for a yab 

1 .S5BTTL SUTOP -- Set top of memory for a yob 
md 5 ere cee ee ae tr ase ms mm aye a, rem eect am em cnet rm a mem we mn em rc me scm me em ee ee re 

3 > 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 
3 i is not available, the job is suspended and outswapped until memory 
& i becomes available. 
7? 3 If a memory contraction is being done, the memory area being freed 

8 i is returned to an unused state. 
9 i 

10 j Inputs: 
1i i RO Address above desired top of program. 

i2 i 

13 003546 010044 SUTOP: MOV RO, -{SP) 
14 003550 06101464 MCV Ri.—-(SP) 
15 003552 010444 MOV R4,-(SP ) 
16 003554 010544 MOV RS, -(SP) 
17 003556 013745 9000006 MOV @#KPARS, — (SF iSave system PAR 53 mapping 
18 003562 013737 oo000008 900000¢ MOV MAPPAR, @#KPARS iMap PAR 35 to memory allocation table 
19 003570 113701 90000006 MOVB CORUSR, RJ iGet yob index # 
a) i 
a i Set highest legal address fur job and set base of USR 
me i 
23 003574 010037 000000¢6 MOV RO, JUHIMEM iSET TOP OF MEMORY FOR JOB 
24 003600 013705 000170’ MOV CXTRMN, RS ;GET ADDRESS OF JOB‘’S SIMULATED MON VEC TABLE 
25 003604 010065 0000006 MOV RO, R6UBAS(RO) i SAY BASE OF USR = TOP OF JOB 
ar) ; 
a? is Convert top-of-memory address to Sle-byte page number. 
23 3 
29 003610 O20027 177000 CMP RO, #177000 ;DOES JOB NEED 64KB7 
30 003614 101403 BLOS 7 iBR IF NQT 
31 003616 012700 000200 MOV #128. ,RO i128 PAGES = 64KB 
32 003622 000407 BR 8% 
33 003624 062700 000777 7S: ADD #511..R0 i; BOUND UP TO PAGE BOUNDARY 
34 003630 000241 CLC i CONVERT # BYTES TO # WORDS 
35 003632 004000 ROR RO 
36 003634 000300 SWAB RO i CONVERT TO # PAGES 
37 003636 042700 177400 BIC #°C 377, RO iMASK OUT ALL BUT # PAGES 
38 003642 063700 000164’ Bs ; ADD CXTPAG, RO 3 ADD # PAGES NEEDED FOR CONTEXT BLOCK 
39 3 
40 i Compare new memory request with current memory allocation for this job. 
44 i 
42 003646 O20051 0000006 LOG CMP RO, LNBLKS (RI) i COMPARE NEW REQUEST WITH CURRENT ALLOCATION 
43 003652 001501 BEQ 3H iBR IF NO CHANGE IN SIZE 
44 003654 101026 BHI it iBR IF EXPANDING MEMORY SIZE 
45 i 
46 i We are decreasing the size of the job. 
47 i Free the memory pages abuve the new top of the job. 
49 j 

49 003656 016104 O00000¢ MOV LBASECR1),. R4 iGET BASE PAGE # ASSIGNED TO THE JOB 
5O 003662 016105 o000000¢ MOV LNBLKAS(RID. RO iGET # PAGES ASSIGNED TO JOB NOW 
Yl 003466 0605044 ADD RS, R4 iGET # OF PAGE ABOVE TOP OF JOB AREA 
ve OO3570 063704 OQ000006 ADD BASMAP, R4 iPOINT TO ENTRY IN MEMMAP TABLE 
93 003674 010041 0000006 MOV RO, LNBLKS{RID iSET NEW # PAGES ASSIGNED TO JOB 
94 003700 010061 90000006 MOV RO, LMEMINGR I) iSET # BLOCKS NEEDED BY INSWAP 
29 093704 0661641 Q000006 0000006 ADD LNSBLA(RI). LMEMINCRI) >; ADD MEMORY SPACE NEEDED FOR PLAS REGNS 
26 003712 160005 SUB RO, RS iGET # PAGES BEING FREED 
97 003714 O60537 0000006 ADD RS, FREPGS iKEEP TRACK OF # FREE PAGES
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58 
59 
60 
1 
62 
63 
64 
65 
4b 
&7 
68 
49 
70 
71 
72 
73 
74 
75 
74 
77 
78 
79 
BO 
81 
a2 
a3 
84 
a5 
84 
87 
aa 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
i1i 
112 
113 
114 

003720 
0037 2a 
003724 
003730 

003732 
003736 
003742 
003744 
003750 
003752 
003754 
003756 
003760 

003762 
003764 
003770 
003774 
004000 
004006 
004014 
004020 
004024 
004026 
004030 

004032 
004034 
004040 
004042 
004046 
004052 
004054 

004056 

004062 
004066 
004070 
004072 
QO4074 

105044 
077502 
10523? 
000452 

016104 
016105 
060504 
063704 
1460500 
010044 
105724 
001025 
077003 

012600 
016104 
066104 
060061 
O16161 
066161 
063704 
16C037 
110124 
077002 
0004122 

012600 
066100 
010046 
066100 
004737 
012600 
000674 

O12637 
OL12609 
O12604 
012601 
O12600 

000004 ’ 

O00000¢ 
0000000 

0000006 

O000006 
0000006 
O000006 
0000006 
0000006 
0000006 
0000006 

O0O0000G 

QO0000¢ 
OO4100* 

001534 ” 

O00000S 

ae job 

OHO00006 
QDO0000G 
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el: CLRG ~(R4) i FREE A PAGE 
508 RS. at ;LOOP TO FREE MORE 
INCB DOSCHD ;REQUEST A JOB SCHEDULER CYCLE 

BR 3 

i We are increasing the size of the job. 

Ti
 i See if desired memory is available now. 

1: MOV LBASE(R1I), R4 iGET BASE PAGE # ASSIGNED TO THIS JOB 
MOV LNBLKAS(RID. RS iGET # PAGES CURRENTLY ASSIGNED TO THIS JOB 
ADD RS, R4 GET # OF PAGE ABOVE TOP OF JOB AREA 
ADD BASMAP, R4 ;POINT INTO MEMMAP TABLE 
SUB RS, RO iGET # PAGES TO BE ADDED 

MOV RO, -~( SP) 
us TSTB (R4)+ iI18 THIS PAGE AVAILABLE’? 

BNE AF iBR IF NOT 
SOB RO. 3% iCHECK ALL PAGES WE NEED 

i The desired memory space is available. Claim it for our gob. 

MOV (SP)+, RO iGET # PAGES BEING ADDED 
MOV LBASE(R1),R4 iGET BASE PAGE # ASSIGNED TO THIS JOB 
ADD LNBLKAS (RI). R4 iGET # OF PAGE ABOVE CURRENT TOP OF JOB 
ADD RO, LNBLKS(R1) i; INCREASE # PAGES ASSIGNED TO THIS JOB 
MOV LNBLKS(R1).LMEMIN(R1); SET UP LMEMIN FOR SWAPPER 
ADD LNSBLK(R1),.LMEMIN(R1); ADD SPACE NEEDED FOR PLAS REGIONS 
ADD BASMAP, R4 iPOINT INTO MEMMAP TABLE 
SUB RO, FREPGS ;KEEP TRACK OF # FREE PAGES 

os: MOVE Ri. (R4)+ iCLAIM PAGES FOR OUR JOB 

S08 RO, 6% 
BR 3S 

The memory space we need is not now available. 
Force the job to be suspended and outswapped. 

The subsequent inswap will do the memory expansion for us. 

p
>
 

a
 

T
Y
 
e
T
 

# MOV (SP)+, RO iGET # PAGES BEING ADDED 
ADD LNBLKS(R1I). RO iGET NEW TOTAL # PAGES FOR JOB ROOT 
MOV RO, -(SP ) iSAVE SIZE OF JOB ROOT 
ADD LNSBLKA(RI). RO i; ADD SPACE NEEDED FOR PLAS REGIONS 
CALL MEMXPN ;DO JOB SWAP TO EXPAND MEMORY SPACE 
MOV (SP)+,R0 iGET BACK # PAGES NEEDED BY JOB ROOT 
BR 10% iWE SHOULD NOW HAVE ALL NEEDED 

dane. 

registers for the gob. 

i Memory allocation has been 

Load the memory management 

3H CALL SE TMAP ;LOAD MEMORY MANAGEMENT REGISTERS FOR THE JOB 

; Finished 

MOV (SP )+, @HKAPARS s;Restore system PAR 5 mapping 

mc {(SP)+,R5 
May (SP )+, R4 
MOV (SP )+,R1 
MOV {(SP)+, RO
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SUTOP -~- Set top of memory for a gab 

115 004676 oO0020/ RETURN
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MEMXPN -~- Do jab swap 

i 
4 
3 
“4 
a 
& 
7 
3 
gG 

10 
11 
iz 
13 004100 O1CO041 
14 004104 O32761 
15 004112 001000 
16 004114 Od2761 
17 004122 005237 
18 004126 012700 
19 OO4132 004737 
20 004136 004737 
21 
tes 
23 

004142 Q00207 

Exe@cutive 

ta expand 

0000006 
OO00000¢ 

0000006 
0000706’ 
OO00006 
004736 * 
OOS1lae ’ 

MEMaATY 

OO00OO00G 

OO0000G 

Mo PACRO ¥O5. 

SAz 

Sete ween 

Se
 

C
e
 
T
T
 

<n
 

e
e
 
ry
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e 

.58TTL MEMXPN -- Do job swap to expand memory size 
Untee oRRRe SekED eweet SEUNO nenee menET EETD Seven SEEtE FSET wivint hEneE HOE cent Ottir. GIMHD cont BEtgE faheD SOEUR WHET SOEEE Cae) E~TOE Shtis Sam ‘tte enete Mike Gente S100 GLEN GHEE Guone aeem) etecn easms ERaET nat: ErEGl GONE) SONNE CURED SELES SOUGS COUGD SERIE tombe GIUEL StChE SethE GALDG Seniet Rant CPRDD Gi Gtebe BUDE SENS HONIG ROR cowed mens MaDED onion Tene GOD 

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 tap of the job. 

MEMAXPN outswaps the job and then swaps the 

larger memory region. 

Job back into the 

Inputs: 

Ri = Job index number. 

RO = Total number of Sile-byte pages wanted for job after expansion. 

MEMXPN: MOV RO, LMEMIN(RI)D ;Set job size needed 

BIT #¢NDMEM,LSGW(R1) i Is yob already waiting for memory expansion? 
BNE i¢ iBDr if yes 

BIS #HENDMEM. LGSW(R1) i Set memory-needed flag for the job 
INC MEMSWP iTell swapper than memory-swap is needed 

1: MOV #SSEWFM, RO sPut job in waiting-for-memory state 
CALL QNSPNX iSuspend and do the swap 
CALL CHKABT iWas job aborted while suspended? 

Finished 

RETURN
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1 

2 

3 
4 

5 

& 

7 

8 
os 

10 

11 

iz 

13 004144 010344 

14 004146 010444 

15 004150 013744 

16 

17 

19 

19 004154 010537 

20) 

mi 

wee 

23 004160 062703 

24 004164 013764 

29 004170 006200 

ae 

27 

2o 

29 004172 006200 

30 004174 001403 

31 004176 O12324 

B32 004200 012324 

33 004202 077003 

34 004204 103001 

35 004206 011314 

36 . 

37 

38 

39 004210 012637 

40 004214 012604 

41 004216 012603 

42 00422 000207 

O00000¢ 

OOO000G 

0000006 
000172 ° 

0000006 
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int 

RO 
R3 
RO 
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CXBMOV: 

i Map 

3 Set 

i Move the 

.SBTTL CXBMOV -- Move gob context data into buffer 

routine 
Job 

This routine is placed in the root because it uses PAR 5 to access 
the phusical 

the 

Inputs: 

is called ta mov 

context block ac 

memory area. 

S0OPe eneet Vanek MOEN CEDEE GopED HUTIE EaETD CORED OURO meee GoneR SHETT cbnet ooEbe MOLE EDGE: SOND! Dube Sbee! Dim DADO Outed SPEDE EIGUD GbETe cfacy Gita (uF Sante Guemy Gam SOUS tmnt SPUD Loti Cubta Sowes emnES Comte MICE? CQLEH MAINE STCED UELES GIT TOCUH SOSGY CURE COTTE PEOEH OUTS ADEE SOLE EOETD Cont Hoahn CONES SOUND SONA GPMEE CRETE ROCEE ORELY GENER GabGE SIRES TEED tow 

e data from some area of physical memory 
cess buffer (CXTBUF). 

Base 64-byte block number of start of data in physical memory. 
Offset within data area of item being accessed. 

Number af bytes of data to move 

MOV 
MOV 
MOV 

RG. -( SP) 
R4,-(SP) 
@HAPARS, ~— (SP) 

(Siz maximum). 

iSave PAR 3S mapping 

PAR 5 to area being accessed 

MOV RS, @HKPARS 

up registers for the move 

ADD 

MOV 

ASR 

ASR 
BEQ 
MOV 
MOV 
S08 
BCC 
MOV 

j Finished 

MOV 
MOV 
MOV 
RETURN 

data 

#VPARS, RO 
CXTBUF. R4 
RO 

RO 
ae 
(RO)+, (R4)+ 
(R3)+, (RA + 
RO, 1 
a 
(RO), (R4) 

(SP) +, @RKAPARS 
(SP)+, R4 
(SP)+,R3 

iMap par 5 te 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 

iMave a word 

iMove secand word of pair 

iLoop till all moved 

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

iMove last word 

iRestore par 5 mapping
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~~ Put user at head of queue 

004222 010244 

004224 010344 

004226 010444 

004230 116104  900000¢ 

004234 020027 0000006 

004240 1010123 

004242 120437 dO00000¢ 

0042465 103403 

004250 012700 90000000 

004254 000405 

0042356 120437 do00000¢c 

004262 1010022 

004264 012700 Q000006 

004270 004737 004534" 

004274 113702 0000007 

0043900 001432 

004302 020062 0000006 

004306 101004 

004310 103412 

004312 120462 Q00000¢ 

004316 103007 

0043920 010203 

O04322 116302 0000006 

004326 001369 

004330 110137 9900001’ 

0043934 000404 

OG4335 116203 oO000001¢ 

OO04342 110162 0000016 

004346 110261 O00000¢6 

004352 110361 oO00001¢ 

004356 O0140U 

004360 110163 90000000 
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i ENGHD is called to place a user in the run queve at the frant 
i af the list of users of equal or lower priority. 

When called, Ri must contain the user index number and 
RO must contain the execution state (S#---~). 

i All registers are preserved. 

ENGHD: 

‘w
e 

Ne
 
e
e
 

MOV 
MOV 
Mov 

MOVB 
CMP 
BHI 
CMPB 
BLO 
MOV 
BR 
CMP B 
BHI 
MOV 

Re. ~(SP) 

Ra, —{ SP ) 

R4,-(SP) 

Tf jyob 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 SRT queue. 

LPRICRI2.RA4 
RO. #5$¢RUN 

iGet current priority for job 

iIs job being placed in an executable state? 

ee: 7 iBr if not 
R4, VPRIHI >Does job have a real-time priority? 
4 iBr af not 
#S6RT, RO iForce real-time jobs into S#RT state 

3S 
R4, VPRILG iIs this a low-priority job? 
3s +Br if not 
#5$LGW, RO iForce into low-priority queue 

i Remove user from queve he is in currently. 

CALL DEG i#REMOVE FROM QUEVE #8 DISABLE ## 

i Search down queve looking for right place to insert user. 

; 

MOVB 
BEG 
CMP 
BHI 
BLO 
CMPB 
BHIS 
MOV 
MOVB 
BNE 

i Add user 

ADQTL: 

3 

3 Laixk 

ADQMID: 

ADQT: 

MOVB 
BR 

s;POINT TO FIRST USER IN QUEVE 
ADQI iBR IF QUEVE IS EMPTY 
RO, LSTATE (Re) COMPARE EXECUTION STATE PRIO WITH NEXT JOB 
= BR IF OUR EXECUTION STATE IS LOWER PRIO 

RUNGHD, R2 

ADQMID i3BR IF OUR EXECUTION STATE IS HIGHER PRIO 
R4,LPRICR2) sEQUAL EXECUTION STATES, COMPARE PRIORITIES 
ADQMID 3BR IF PRIO IS EQUAL TO OR HIGHER THAN NEXT 
Re. R3 3>CHAIN ON TO NEXT USER IN LIST 
LQLINK (RG), Re! 
1 >BR IF MORE USERS IN QUEUE 

to tail of queve 

Ri. RUN@TL i SAY WE ARE LAST USER IN LIST 
ADQT 

in front of user whose index # is in Re 

MOVB 
MOVB 
MOVB 
MOVB 
BEQ 
MOVB 

LGLINK+1¢(¢R2),R3 i GET INDEX OF EARLIER USER 
Ri,LQLINK+1(R2) i SAY WE ARE PREDECESSOR TO R2 USER 
Re, LQLINACRI) i SAY R2 USER FOLLOWS US 
R3,>LQ@LINK+i¢(R1i) i SAY RG USER IS OUR PREDECESSOR 
ADGHD i3BR IF WE ARE AT HEAD OF LIST 
Ri, LQLINK(R3) i SAY WE FOLLOW R3 USER
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08 
hed 
40 
él 
62 
63 
64 
69 
&6 
&7 
63 
69 
70 
71 
7a 
73 

904364 

004366 
004372 
004376 

004402 
004406 
004414 
004414 
004420 
004422 

ONO0404 

110137 
110137 
O1icosl 

105237 

012604 
012603 
012602 
000207 

-~- TEX-Plus Executive Mo MACRO VOSS. 04 

~~ Put user at head of queue 

000001 ” 
000000’ 
O00000G 

000004’ 

Friday 

Set us as 

Finished. 

BR 

MOVB 
MOVB 

ADQXIT: MOV 

INCB 
ENABL. 
MOV 
MOV 
MOV 
RETURN 

Request a 

ADQXIT 

oniu entry 

Ri. RUNQTL 
Ri, RUNGHD 
RO. LSTATECRI) 

DOSCHD 

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

18-Dec-87 07:56 Page 23-1 

in queve 

iMAKE QUEVE TAIL POINT TO US 
iMAKE QUEVE HEAD POINT TO US 
i;SET OUR EXECUTION STATE 

job scheduler cycle. 

i;REQUEST A JOB SCHEDULER CYCLE 
i## ENABLE ##
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~~ Add user to ENQTL 
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004424 
004426 
004430 

004432 
004436 
004442 
004444 
004450 
004452 
004456 
004460 
004464 
004466 

004472 

004476 
004502 
004504 
0045910 
004512 
004514 
004520 
004522 
004524 
004530 
O04532 

0102446 
010345 
0104464 

116104 
020027 
101013 
120437 
103403 
012700 
QOO0405 
120437 
10100:2 
012700 

004737 

113702 
001731 
020042 
101004 
103711 
120462 
101306 
010203 
116302 
001365 
000676 

teil 

0000006 
OO000006 

OO0000G 

0000008 

O000006 

OO00008 

004534 ” 

O00000 ” 

0000006 

0000006 

0000006 

of execution queue 

.SBTTL ENGTL 
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~~ Add user to tail of execution queue 
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ENQTL is called when it is desired to add the user whose 

index number is in Ri 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 

MOV 

MOV 

3 if 

R2, —-(SP) 
Ra. -(SP) 
R4,~-(SP) 

3 

4 

S 

i users with this state in the queve, 

3 

é 

é 

fob is being placed in an executable state and the priority 
F of the job is one of the fixed priorities (very Jow or very high), 
i then force job to be placed in the S#LOW or SRT queve. 

MOVB 
CMP 
BHI 
CMPB 
BLO 
MOV 
BR 

AS: CMP B 
BHI 
MOV 

a
 

oT
? 

{ 
7 

MOVB 
BEQ 
CMP 
BHI 
BLO 
CMPB 
BHI 

wt : MOV 

MOVB 
BNE 
GBR 

fe
te

 # 

CALL 

Search for right place 

LPRICR1I).R4 
RO, #S$$RUN 
3g 
R4, VPRIHI 
A$ 
#S$RT. RO 
34 
R4, VPRILO 
34 
#5$L OW, RO 

Remove user from queue. 

DEG 

RUNGHD, Re 
ADQI 
RO, LSTATE (Re) 
ot 
ADQMID 
R4,LPRI(R2) 
ADQMID 
R2,R3 
LQLINK(RS). Re 
1$ 
ADQTL 

iGet current priority for job 
iIs job being placed in an executable state? 
Br if not 

iDoes yob have a real-time priority? 
;Broaif 

iForce 

not 

real-time jobs into S#RT state 

iIs this a low-pricrity job? 
iBr if 

;Force 

not 

into low-priority queve 

iREMOVE FROM QUEVE ## DISABLE #+# 

iPOINT 
BR IF 

to insert user. 

TO 1ST USER IN QUEUE 
QUEVE IS EMPTY 

i COMPARE EXECUTION STATES 
iBR IF 
iBR IF 
+ EQUAL 
i BR IF 
3 CHAIN 

;BR IF 

GUR EXECUTION STATE PRIO IS LOWER 
OUR EXECUTION STATE PRIO IS HIGHER 
EXECUTION STATES, COMPARE PRIORITIES 
OUR PRIORITY IS HIGHER 
FORWARD TO NEXT USER IN LIST 

MORE USERS IN LIST 
*#ADD US TO TAIL OF LIST
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DEY -~- Remove user from run queue 

I 
m 
3 
4 
i) 
& 
7 
8 
9 

10 004534 010244 
11 0043536 010344 
12 004540 
13 0045446 005761 O00000¢ 
14 004552 001010 
15 004554 120137 9000000° 
16 0043560 001030 
17 
18 004562 105037 000000’ 
19 00435466 105037 00001’ 
20 004572 000422 
al 
ee OO4574 1161032 0000016 
23 004500 116102 0000008 
24 004604 001003 
29 004606 110337 9000001" 
2 004612 000462 
27 OO4614 110362 O00001¢ 
28 004620 005703 
29 004622 001003 
30 004524 110237 000000’ 
31 004530 000402 
Se 004632 110263 oO000006 
3 
34 
35 004636 005061 O00000¢ 
36 004542 005061 0000006 
37 0045646 012602 
38 0044650 012602 
397 004652 000207 

Friday 18--Dec-87 07:36 Page 2d 

.S83TTL DEG ~-— Kemove user from run queue 

3 DEG@ is called to remove from the run queue the user whose 

j index number is in Rl. 

3 Gn return. the user will be left unlinked from the run queve 

; and his state code (LSTATE) will be zeroed. 

is €# The interrupts are left disabled on return #+# 
i; All registers are preserved. 

DEQ: MOV Ra, -(SP) 
MOV R3, -( SP) 
DISABL s## DISABLE ## 
TST LQLINK(RI) iIS USER UNLINKED NOW? 
BNE 1 iBR IF NOT 
CMPB Ri. RUNGHD IS USER ONLY ENTRY IN QUEUE? 
BNE 2s ;BR IF NOT -- MUST NOT BE IN QUEVE AT ALL 

i User is only entry in queve 
CLRB RUNQHD s;REMOVE FROM QUEUE 

CLRB RUNGTIL. 
BR 2s 

i Unilink from queue 
1s: MOVB LQLINK+1¢(R1),.R3 iGET # OF USER IN FRONT OF US IN QUEUE 

MOVB LQLINK(R1), Re iGET # OF USER WHO FOLLOWS US IN QUEVE 
BNE 4% iBR IF NOT AT TAIL OF QUEVE 
MOVB R3. RUNQTL iMAKE TAIL POINT TO OUR PREDECESSOR 
BR os 

AS: MOVB R3,LQLINK+1¢R2) i MAKE OUR SUCCESSOR POINT BACK OVER US 
8 : TST R3 i ARE WE AT HEAD OF QUEUE? 

BNE 6% *;BR IF NOT AT HEAD OF QUEUE 
MOVB R2, RUNGHD iMAKE QUEVE HEAD POINT TO OUR SUCESSOR 
BR 3S 

OF: MOVB Re. LQLINK (RG) iMAKE OUR PREDECESSOR POINT TO OUR SUCESSOR 
i Finished unlinking. 
3 Say user is not in any queve 

3H: CLR LQLINK(R1I) s;CLEAR BOTH OUR FORWARD & BACKWARD LINKS 
es: CLR LSTATECRI) i SAY WE HAVE NO EXECUTION STATE 

MOV (SP)+,R23 
MOV (SP)+,R2 
RETURN
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1 .SBTTL QSRCH --— Look for ist user with some execution state 
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3 i GQSRCH is called to locate the highest priority user ina 
4 certain execution state. 

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

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

7 3 is returned in Ril and the C-flag is cleared. 
3 3 If na user is found with the specified state, the C-flag is 
9 3 set on return. 

10 i ## Interrupts are disabled and left disabled if a user is found 
ii i with the specified state. If no user is found, the interrupts 
12 3 are reenabled before returning. ## 

13 i All registers are preserved except Ri. 
14 3 

15 004654 QSRCH: DISABL ;## DISABLE +#+# 

16 004662 1137601 000000" MOVE RUNGHD, Ri iGET # OF IST USER IN QUEUE 

17 0045666 001404 BEG 1¢ i BR IF QUEVE IS EMPTY 

18 004470 O20061 0000006 os: CMP RO, LSTATE(RI) iIS THIS USER IN STATE OF INTEREST? 

19 004674 001410 BEG ee: iBR IF YES -~- SUCCESS 

20 004676 116101 oO00000¢ MOVB LQLINK(R1I). R14 i CHAIN FORWARD 

21 004702 O0O1372 BNE 3 i BR IF MORE TO CHECK 

mi ; Ne user has the desired state 

23 004704 1s: ENABL i## ENABLE #+ 

24 004712 0002461 SEC i SIGNAL FAILURE 

29 004714 000207 RETURN 

2 3 Found a user in the desired state 

a i; Leave the interrupts disabled on return 
28 004716 000241 2s CLe ; INDICATE SUCCESS 

29 004720 000207 RETURN
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QNSPND -- Put job 

1 

a 

3 
4 

o 

& 

7 

8 
9 

10 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

ai 
ee 

23 

24 

to 

24 

es 

28 

a) 

30 O046722 010144 

31 004724 004737 

ge 004730 004737 

33 004734 900600421 

34 

30 

34 

37 004736 0101464 

38 004740 004737 

37 004744 004737 

40 004750 O0041%5 

4 

422 

43 

44 004752 010146 

45 004754 064737 

4& 004760 004737 

47 004764 000407 

48 

49 

30) 

51 004766 010146 

52 004770 004737 

93 004774 004737 

54 603000 005041 

55 603004 O12401 

96 005006 004737 

27 O05012 000207 

005014 ’ 
004424 ” 

005014° 
004424 ° 

OO5O14 ’ 
O04 Rea ’ 

OOSO014 ’ 
004222 ’ 
9000006 

OO0210° 
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There are four routines that can be called to suspend the 

execution of a yob: GQNSPND, QNSPNX, GHDSPN, GHDSPX. 
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 8 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 
queued at the head or tail of the wait queve and whether the 

Job’s time-slice quantum is reset. 

QNSPND -~ Gueve at tail of wait list, reset quantum. 

QNSPNX -- Queve at tail of wait list, dan’t reset quantum. 
QHDSPN -- Queue at head of wait list, reset quantum. 

QHDSPX -- Queve at head of wait list, don’t reset quantum. 

Inputs: 

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

QGutputs: 

Interrupts are enabled. 

Queue at tail of wait List, reset quantum. 

QNSPND: MOV Ri. -(SP) 
CALL QCKCPL. *DO COMMON ENTRY SETUP ## DISABLE #+# 
CALL ENQTL PUT JOB IN WAIT QUEVE ##* ENABLE +#+« 
BR DOSPNR i#RESET QUANTUM AND SUSPEND JOB 

i 

j 

QNSPINX: MOV 

3 
. 
4 

QHDSPX: MOV 

i 

3 

GHDSPN: MOV 

Queve at tail of wait list. dan’t reset quantum. 

Ri, -(SP) 
CALL QCKCPL iDO COMMON ENTRY SETUP #* DISABLE #* 
CALL ENQTL +PUT JOB IN WAIT QUEVE ## ENABLE ## 
BR DOSPNX iGO SUSPEND JOB 

Queue at head of wait list. don’t reset quantum. 

Ri, —- (SP) 
CALL QCKCPL 3DO COMMON ENTRY SETUP #* DISABLE #+# 
CALL ENQHD sPUT JOB IN WAIT QUEVE #* ENABLE #+# 
BR DOSPNX i#GOQ SUSPEND JOB 

Queue at head of wait list, reset quantum. 

Ri, -(SP) 
CALL QCKCPL #DO COMMON ENTRY SETUP ## DISABLE #+# 
CALL ENQHD iPUT JOB IN WAIT QUEVE +## ENABLE +#+# 

DOSPNR: CLR LQUAN(RI? *#RESET JOB TIME-SLICE QUANTUM 
DOSPNX: MOV (SP)+,R1 

CALL SCHED CALL JOB SCHEDULER TO RUN ANOTHER JOB 
RETURN +;RESUME EXECUTION OF QUR JOB
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29 
60 
éi 
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63 
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69 
66 
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63 
&? 
70 
7A 
7am 
7a 
74 
79 
76 
7? 
78 
79 
80 
Bl 
Be 
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84 
85 
Bo 
87 
88 
89 
90 
Fi 
a 
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94 
99 

OOSO14 
005016 
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9059030 
005034 
005036 
OO5042 
005044 
QOO3050 
005052 
005056 
005060 

005064 
005066 
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113701 

016102 
OO141.3 
005761 
QOLO1O 
105737 
001005 
12006 
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114200 
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i QCKCPL is a local subroutine called by the queve-and-suspend 
i routines to perform common setup functions. 
i The following operations are performed. 
i 1? 

Inputs: 

ta
e 

Ne
e 

we
 
N
e
e
 

Oe
 

‘- 

Outputs: 

in
d 

w
e
 

m
e
 

to
e 

ta
s 

QCKCPL: MOV 
MOVB 
DISABL 

5 Check for pending completion 

MOV 
BEG 
TST 
BNE 
TSTB 
BNE 
CMPB 
BLOS 
MOVB 

3 Finished 

9S: MOV 
RE TURIN 

for the job 

RO = Job state that 
Rio = Current job index number. 
Interrupts are left disabled. 

interrupts are disabled. 
2) The current job number is loaded into R1. 
3) If there is a pending completion routine, 

is changed to the priority of the completion routine. 

Re, ~(SP) 
CORUSR, Ri 

LOMPLIRL),. Re 
a 
LIOHLD(RI) 
OS 
CURCP 
i 
RO, CQ$RNS (Re) 
9S 
CQSRNS(R2),. RO 

(SP)+, Re 

the priority request 

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

tab is actually to be put in. 

iGet current job index number 
i## Disable #+# 

routines 

iAre there any pending completion rtns? 

iBr if not 

iAre we holding completion routines? 
iBr af yes 

iAre we in a completion routine now? 

iBr aif yes 
iDoes compl routine have higher priority? 
iBr if not 

iChange to prio as specified by compl routine



TSEXECG -- TSX-Plus 
QNSPND -- Put yob 

i 
a 
3 
4 
3 
& 
7 
8 
° 

19 005070 010045 
11 005072 O26127 
12 005100 103464 
i3 
14 
15 
14 

17 005102 O12700 
18 005106 004737 
19 005112 105237 
20 005116 012600 
2@il 005120 000267 
es 
a3 
4 
mo 
2h 
as 
28 
a? 
30 
al 
ge 
33 O00S5Si22 O10144 
34 005124 113701 
35 005130 O32761 
36 005126 O01411 
37 005140 120137 
38 005144 001405 
397 005146 032761 
40 005154 001007 
41 005156 0047237 
42 005162 012601 
43 0035164 000207 

OO0000% 

N000008 
004424 ' 
000004 ¢ 

0000006 
O00000C 

000002 ” 

000000¢ 

ONO000G 
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in weit state 

ONDINE 

OO0000G 

OON000G6 
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.SEUTTL FORCEX -~- Force user execution 

i FORCEX is called to force execution of the user whose line 
i index number is in R41. 

i The user is taken out of any wait state and placed in 
i a@ high priority execution queue. 

i Alt registers are preserved. 

FORCEX: Mov RQ, -( SP) 
CMP LSTATE(R1i), #S#GHIP 35 IS USER RUNNING NOW? 
BLO 1$ iBR IF YES ~-- CAN’T BEAT THAT 

i User is not running now. 

i Put user in high priority run state 

MOV #S4T0FN: RO iGET HIGH-PRIOGRITY STATE CODE 
CALL ENQTL iPUT USER AT TAIL OF QUEVE 

1s: INCB DOSCHD sREQUEST A JOB SCHEDULER CYCLE 
MOV (SP)+, RO 
RETURN 

.SBTTL CHKABT -- Check for abort condition 

e
T
 

o
e
 

CHAABT: 

eh: 

1: 

OCCURED. 

Genre come coner funtn GOUEE SeweS ORO WEED euEET LOUK Gore COREE COE Gudgt ENOU SOLOL BEE sien GLUE mnEET ROUEN Ghent SOOO LOD! Some SEIS SEED tata STEAD CONES OECD MEET’ UtDED GUEEG GREE ELUTE GIES COIES GPC CUEDG RGEE S¢GM SADIE GEES SvEtD CHETD ede SURGE GANG OLpET GUNUD HOEH) NGI OOuRE REIDE cOREt SOEEE GENED GEN GOON CRONE SEte eater MEAD SxEED 

CHKAABT IS CALLED TQ SEE IF AN ABORT CONDITION 
SUCH AS DOUBLE CTRL-C OR LINE DISCONNECT HAS 

IF AN ABORT CONDITION IS PENDING 
THE USER IS ABORTED BY JUMPING DIRECTLY TO 
STOP. IF NO ABORT CONDITION IS PENDING 

MOV 
MOVB 
BIT 
BEQ 
CMPB 
BEG 
BIT 
BNE 
CALL 
MOV 
RETURN 

R1i,-(SP) 
CORUSR, RI 

GHAART RETURNS TO THE CALLING ROUTINE. 
ALL REGISTERS ARE PRESERVED. 

iGET USER INDEX NUMBER 
HCSCTRLE! SDISCN>, LSW(R1); ABORT PENDING? 
1s 
Ri, USRJOR 
it 

i#BRANCH IF NOT 
i ARE WE CURRENTLY DOING A DIRECTORY OPERATION? 
+;IF YES DON’T ABORT NOW 

#ENOABT, LSW9(R1)iIs the No-abort flaq set for job? 
1$ 
STOP 
(SP)+,R1 

iBr aif yes -- Don’t abort now 

i ABORT THE USER
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~~ TSk-Plus 

~ Restart 

005166 010146 

005170 0047237 

O05174 1030402 

005176 004737 

OO35202 012601 

005204 000207 

Executive Mo MACRO VOSS. 04 

user at head of wait queue 

004654 ”’ 

005206 ” 
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.SBTTL UREGO -- Restart user at head of wait queve 

i$ URECO is called to restart the user who 
; is at the head of the wait queve whose state code is in RO. 
j This user is removed from the wait queve and 

i added to the tail of the S#IOFN queue. 
i ALL registers are preserved. 
3 Interrupts are enabled on return. 

UREGO: Mav Ri, - (SP) 

CALL QSRCH sFIND USER AT HEAD OF QUEUE #* DISABLE # 
BCS 1% iBR IF CAN’T FIND ANY USERS IN THAT STATE 
CALL GHIPRI s;REQUEVE USER AT TAIL OF S#IOFN QUEUE 

1%: MOV (SP)+, Ri 
RETURN



TSEXEC 
QHIPRI 

G
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P
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A
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ae 
i 
344 
35 

—— TSkX-Pius 

-~—- Pot 

005204 

005210 
OOS214 
OOS216 
O0S222 
O05224 
005230 
005234 
005240 

005242 
OO5246 
OO 92 De 
005254 
005260 
005264 
OO5266 

005272 
005276 
005300 
005304 
005306 
O0og 12 
OOS314 
OOS5320 
OOS324 
005330 
O03332 

010046 

003761 
001424 
OOS7éE1 
QOO1407 
005361 
O12700 
004737 
0004323 

005061 
004037 
QOOOCOO0e 
013700 
163700 
OOS410 
O10041 

005761 

001004 

004037 

OHO0000G 

004737 

OH00404& 

OO5361 

012700 

004737 

O12600 

000207 

Executive 
user in high priority 

OO00006 

O000006 

O0O000G 
OO0000L 
O04 424 ” 

0000006 
010040 

0000008 
O00000G 

0000000 

0000006 

O10040 * 

009334 * 

DO00008 
0000006 
004424’ 

Ma MACRO VOS. 04 

HIPRI: 

Friday 19-Dec-87 07:54 Page 30 

Oe senee enent Sheen Denes Aeaws GOSS eagun menWe SHetT eonte treet THEY mene GemeE Sened Some: Henee MeMltY tome Ghat. DbVEt Giphh Gpmse MUEOT TEIN: TOteE omens COOLE Cotte ReENE GONEP Suny Gusta fonte Sh¥En POM ORE OhAEM Rene Site entED GIONS CenEH Grin ene IRENE SRE SUEDE emoUD mubet GORE ceeee Genes GnOtd semen aeace GnunD REGO Conse SEEDY ones conte EntOd Gende Game Gpuny Meme truce 

GHIPRI is called to piace the user whose line index number is 
in Kl at the tail of the S#IOFN high priority execution queue. 

MOV 

All registers are preserved. 

RO, -~( SP) 

If this is an interactive job doing I/0. put the job in the S#HICP 
state. 

o
>
 
e
e
 

2d
 

bs 

Jab 

TST 
BEG 
TST 
BEG 
DEC 
MOV 
CALL 
BR 

CLR 
JSR 
. WORD 
MOV 
5UR 
BLE 
MOV 

TST 
BNE 
JSR 
. WORD 
CALL 
BR 
DEC 
MOV 
CALL 
MOV 
RETURN 

LITIME(RI) iIs this job interactive or compute bound? 
3s iBr if compute bound 

LHIPCT(RI) iUsed up all allowed 1/0 ops for interactive? 
4¢ iBr af yes ~-- no longer interactive 

LHIPCT(R1I) iDecrease remaining number of interactive 1/06 

#SS$HICP, RO 'Get interactive completion state code 

ENQTL iPut job at tail of that queue 
2s 

in interactive state. 

LITIME CRI) 

Interactive job has performed maximum number of I/0 operations while 
Reclasify the job as non-interactive. 

;Say job is no longer interactive 
RO, QUNSIG Signal that INTIOC has been used up 
$SC1I0 

VHIPCT, RO iGet # high-prio boosts allowed for CPU jobs 
VINTIO, RO iAny remaining after number already used? 

ee: iBr aif not 

RO, LHIPCT(RI) 

Job is compute bound. 
in I/G complete state or CPU state. 

LHIPCT(RI> 
is 

iSet number of remaining high-prio boasts 

i#HAS JOB USED UP ALL OF ITS HIGH-PRIO HITS? 
*+BR IF NOT 

RO, QUNST¢ i SIGNAL THAT HIPRCT WAS USED UP 
$SGHIO 
QcPU ;QUEVE AS CPU~-BOUND JOB IF YES 
mS 
LHIPCT(R1I>) 
#S$TOFN, RO 
ENQTL 
(SP) +, RO 

sONE LESS HIGH-PRIORITY HIT REMAINING 
iGET STATE CODE 
sPUT USER AT TAIL OF QUEUE
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-- Place got in CPU-bound run queue 

.SBTTL GcPU ~~ Place gob in CPU-bound run queue 

i @CPU is called to change the run~state of a job to be 

; compute bound. 

3 Inputs: 

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

005334 012700 0000006 QCPU: MoV #HSSCPU, RO iPUT JOB IN CPU-BOUND EXECUTION QUEVE 
005340 004737 004424’ CALL ENQTL ;REQUEVE JOB AT TAIL OF THAT QUEVE 
005344 005061 900000¢ CLR LQUAN(RID sREINITIALIZE JOB‘’S TIME QUANTUM 
O0O5350 013761 0000006 0000006 MoV VHIPCT, LHIPCT(R1); REINIT NUMBER OF HIGH-PRIO HITS FOR JOB 
005396 000207 RETURN
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GTSYMB -- Get sustem message buffer 

1 .SBTTL GTSYMB -- Get sustem message buffer 
ed Bree ee ere i meat se mt ca i mt ma rm eo sey sme mete sat et eee em, em, et a i ne re ee 

3 i GYSYMB is called to get a system message buffer block. 
4 ; 
we) 3 Outputs: 

& R4 = Address of message block acquired. 

7 i C-Filag set if no free message blocks are available. 
8 i 
9 005360 CTSYNB: DISABL i## DISABLE # 

10 005366 013704 0000006 MOV SNMSHD, R4 iGET ADDRESS OF IST FREE MESSABE BLOCK 
11 005372 001417 BEG i¢ iBR IF NO FREE BLOCKS 
1 F 
i3 is Got a free message block. Uniink from free list. 
i4 i 

15 005374 016437 9000008 0000006 MOV SBSLNK(R4),. SNMSHD; REMOVE BLOCK FROM FREE LIST 
16 005402 005337 9900000¢ DEC NMUMB i DECREASE # FREE BLOCKS 
17 005404 ENABL i#e ENABLE ## 
18 F 

i? i Initialize pointer into text area of buffer. 
20 3 

2i 005414 010400 MOY R4,RO0 iGET ADDRESS OF BUFFER 
ee 005416 062700 0000006 ADD #SBSTXT, RO #POINT TO TEXT STORAGE AREA IN BUFFER 
23 0035422 010064 O900000¢ MOV RO, SBEPNT CRA) iSET POINTER TO TEXT AREA 
a4 005425 00024] CLE i SIGNAL SUCCESS ON RETURN 
ao 00542320 000404 BR ar: 
ats i 

as i No free message blocks. 
23 ; 

29 0054232 1%: ENABL i## ENABLE ## 

30 005440 000261 SEC sSIGNAL FAILURE ON RETURN 
31 005442 000207 es: RETURN
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TSEXEC -~ TSx-Plus 

TSXTRP ~~ Catch traps 

i 

oe 

3 

4 

+s) 

7 

8 

9 

10 005444 O127237 

11 

12 

13 

14 

15 G05452 010444 

16 005454 113704 

17 005460 0232764 

18 0035466 001410 

19 005470 O12604 

20 005472 011646 

el 005474 016464 

22a OO353502 0059046 

23 005506 000002 

24 OO5510 010544 

2o OOSSil2 013737 

26 Q0035520 O13737 

27 0055265 0127095 

28 005532 000137 

2? 

30 

gi 

32 005536 010444 

33 005540 010544 

34 005542 013737 

359 005550 013737 

36 005556 012705 

37 005562 000137 

38 

ay 

40 

41 005366 032766 

42 005374 001002 

43 

4g 

45 0055764 O00177 

4% 

47 

49 005602 010444 

49 905604 113704 

20 005510 O22764 

Yi 005616 001403 

ve 

94 005620 012604 

94 005622 000137 

ie 

36 005426 000137 
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OOOO00G 
OO0000G 

OO0004 
000004 

OO00006 
120002 
000001 
ON00008 

O00000¢6 
120002 
000002 
O00000¢ 

O00000¢6 

0000008 
0000008 

OO00008 

0000006 

OODN00G 

QO0000G 

QO0002 

BOO 34 * 
OO0000G 

000034 ¢ 
OD000006 

000002 

O00000E 
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Trap to 250 

MOV 
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TSXT4 and TSXTiO catch traps to 4 and 10 respectively. 
If the user did a 
Otherwise the job is aborted. 

_TRPSET has routine is entered. 

(Memory management trap) 

#MMENBL.. @HSROMMR;: RESET ERROR FLAGS 
i Treat trap to 250 like trap to 4. 

i 

i Trap 

TRP4: 

1s: 

F Trap 

TRPIO: 

i 

i Trap 

TRP14: 

ta 4. 

MOV 
MOVB 
BIT 
BEQ 
MEV 
MOV 
MOY 
CLR 
RTI 
MOV 
MOV 
MOV 
MOV 
WMP 

ta 10 

MOV 
MOV 
MOV 
MOV 
MoV 
WMP 

R4,-(S5P) 

CORUSR, Rl iGet current job index number 
#EGEMAR, LSWILCR4); Are we accessing user’s argument block? 

1% ;Br aif not 

(SP)+, R4 iPop R4 

(SP),-(SPF) iMove down PC 

4(SP), 2¢5P ) iMove down PS 

4(SP ) iStore O value to be returned 

iReturn following MFPD with O on stack 

RS) -(SP) 

FROM TRAP FOR ERROR HANDLING 
OVERLAY NAME 

@#KPARS,. TRPARS i SAVE KPARS 
@#120002. ABRTOV i; SAVE RADSO 
#1,R5 sERROR CODE FOR TRAP 4 

TSXTX i#ENTER TRAP HANDLER IN TSX OVERLAY 

R4,—-(SP ) 
RS. “(SP ) 

FROM TRAP FOR ERROR HANDLING 
OVERLAY NAME 
FOR TRAP 10 
HANDLER IN TSX OVERLAY 

@HKPARS. TRPARS i SAVE KPARS 
@#120002, ABRTOV ; SAVE RADSO 
#2,R5 sERROR CODE 
TSXTX isENTER TRAP 

ta 14 (Breakpoint trap) 

BIT 
BNE 

HUMODE, 2¢(5P) #DID BREAKPOINT OCCUR IN USER OR KERNEL MODE? 
it 3BR IF USER MODE 

i Breakpoint occurred in kernel mode. 

i Give control to system ODT. 
JMP @ODTTRP s;ENTER SYSTEM DEBUGGER 

i Breakpoint occurred in user mode. 
3 Give cantrol to user’s 

MOV 
MOVB 
BIT 
BEG 

debugaqer program. 

R4,-(SP ) i 

CORUSR, RA iGet current job index number 

#HEDEBUG.LSWSCR4); Is program being run with TSX debugger? 
at iBr aif not 

i; Enter TSX-Plus debuaqger 
MOV 
AMP 

(SP)+, R4 
BRKENT sEnter TSX-Plus debuqger 

i Enter user’s debugger 
WMP TRPBPT sENTER TRAP HANDLING ROUTINE IN TSX OVERLAY



TSEXEC -- TSX~Plus 
TSXTRP -- Catch traps 

38 
ao 
40 005632 010446 
61 005634 0105464 
62 005636 012705 
63 005642 012704 
64 005646 000137 
65 
66 
i? 
68 005652 
59 
79 
71 
72 005664 0104464 
73 003666 0105464 
74 005670 105737 
75 005674 9001017 
76 0035676 012705 
77 005702 012704 
78 005706 000137 
79 
BO 
81 
B82 
B3 
84 008712 0043537 
895 005714 000000 
86 005720 113704 
BY 005724 O52764 
88 005782 000207 

000013 
000020 
0000006 

0000006 

OO0015 
000034 
O00000G 

006404 * 

OOOO00G 
VOO0O00w 
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3 Trap 

TRP2O: 

Trap 

FP TRAP: 
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to 20 (TOT) 

MOV 
MOV 
MoV 
MOV 
JMP 

ta 24 

DIE 

to 34 

MOV 
MOV 
TSTB 
BNE 
MOV 
MOV 
JP 

R4, —-(SP ) 
RS, - (SP) 
#13,R5 
#20, R4 
TRPCOM 

(Power fail? 

#EMSPFT 

R4,—(SP) 
RO, ~ CSP) 
DOTRMP 
TRPMAP 
#15,R5 
#34, R4 
TRPCOM 

Page 33-1 

iGET ERROR CODE 
sGET TRAP LOCATION 
sENTER TRAP HANDLING ROUTINE IN TSX OVERLAY 

i; SYSTEM HALT IF POWER FAIL TRAP 

{TRAP instruction) 

isUsing TRAP instruction for mapping? 
iBr if yes 

iGET ERROR CODE 
iGET TRAP LOCATION 

s;ENTER TRAP HANDLING ROUTINE IN TSX OVERLAY 

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

JSR 
. WORD 
MOVB 
BIS 
RETURN 

RS, INTEN 
O 
CORUSR, R4 

iStandard interrupt entry 
iRun at priority 7 

iGet current job index number 
#B$FPPUEX,LSWIR4) i; Set flag for job saying FPU interrupt 

sReturn and perform FPU exception code
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TRPMAP -- High-performance memory mapping service 

ra
 

.SETTL TRPMAP --— High-performance memory mapping service 

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

3 
4 
a) 

4 ; Inputs: 

? i RO = Mapping region index number. 
3 i 

g i Stack: 

10 i (SP) = RS 
14 ; etSP) = R4 
12 3 4A¢SP) = Pc 
ae ; &¢5P) = PS 
14 i 

15 005734 TRPMAP : 
ié i 

17 i Clear C-flag in PS 
1g i 
19 005734 042766 0000008 000006 Bic #CFLAG, O(SP ) iClear C-flag in PS on stack 
at) 3 

ai i) Make sure the region index number is valid 
ee i 

23 005742 020027 90000006 CMP RO, #MAXSRD iIs region index valid? 
a4 005746 103404 BLO it iBr if ok 
29 003750 052765 O00000¢ 000006 Bis #CFLAG, 6(SP) sSet carry flag for return 
2@& 005756 000420 BR 9 $ 
mie 3 
2 ; vet the PAR index 
2? i 

30 005740 116005 0000006 Ls: MOVB SREP X(RO), RO iGet PAR index number 
ai j 
ae i Laad the PAR value 
33 i 

34 005764 006300 ASL. RO iGet word table index 
39 005766 016004 o000000¢ MOV SREPAR (RO), R4 +Get value to load into PAR registers 
36 005772 0104465 o000000¢ MOV R4,RPAR(R5) iShared run-time mapping for this PAR 
37 O0O5776 0104659 0000006 MOV R4, CUPARO(RD) iSet PAR value in context block 
3B 005002 010465 O000000 MOV R4. UPARO (RS) iSet PAR value in hardware register 
ao ; 

AO 3 Load the PDR value 
41 i 

42 004006 016004 9000000e MOV SREPDRCRO), R4 iGet valve to load into PDR registers 
43 005012 010465 0000000 MOV R4,RPDR(RS) iShared run-time mapping for this PDR 
44 005016 610465 0000008 MOV R4, CUPDROC(RS) Set PDR value in context block 
45 005022 010465 0000006 MOY R4, UPDROC(RS) iSet PDR value in hardware register 
46 i 

47 i Finished 

49 i 

49 006024 0126009 OG MOV (SP)+,R5 
50 006030 012604 RV (SP)+,R4 
91 008032 000008 RTI iReturn from TRAP instruction
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-SRTTL VUEXINT -- Unexpected interrupt 

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

VEXINT: MOV @#HPSW, RB iGET CURRENT PROCESSOR STATUS VALUE 
ASL R3 iADD ONE LOW-ORDER ZERO BIT 
MOV RB. Re iCOPY VALUE 
BIC #°C7OO0, RB iMASK OUT ALL BUT PRIO FIELD (SHIFTED) 
Bie #°C36, Re iMASK OUT ALL BUT N-Z-V-C FIELDS (SHIFTED) 
ASL. Re iALIGN LOW-ORDER FIELD WITH HIGH-ORDER 
BIS R2:R3 i COMBINE LOW- AND HIGH-ORDER FIELDS 
DIE #EMSUET. RO i SYSTEM CRASH ~- ARG VALUE = INT LOCATION 

i Enter at UVEXRTN if we should ignore unexpected interrupts 

VEXRTM: RTT iReturn from interrupt -- Ignore it 

j Memory parity error 

iMEMORY PARITY ERROR MEMPAR: DIE #EMSMPR 

i Jump occured to location 0 

JUMP O: DIE #EMSIMO iFATAL SYSTEM HALT
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@ i CHAUSP is called to determine if the current user-mode stack pointer (SP) 
3 ; is velid. The SP is checked to make sure it is even and >400. 
4 s CKUSPS is an alternate entry point that is a little faster if it is 
2 i already known that the previous mode was user. 
& i 
va i Cutputs: 

8 i C-flag cleared if SP is valid, Set if invalid. 

9 i RO = abort cade for invalid stack if error detected, otherwise unaltered. 
19 F 

11 006124 CHAUGSP : 
le ; 

13 i; Return with carry cleared if previous mode is not user 
i4 ; 

15 006124 O327237 99000008 0000006 BIT HUPMODE, @#PSW iPREVIOUS MODE = USER? 
16 006132 001002 NE CKUSP 2 iBR IF YES 
17 006134 00024] CLG i CLEAR CARRY FOR RETURN 
18 0046136 000207 RETURN 
19 i 

mt) 3 Get the user mode SP 
ai 
ee OO6140 1066566 CKAUSP2: MFPD SP iGET USER-MODE SP 
mid i 

24 i Make sure the stack is in the right range 
a i 

26 006142 Of162% 000400 CMP (SP), #400 iDID A STACK OVERFLOW OCCUR? 
2? 006146 103400 BLO at iBR IF YES 
28 006150 O21637 O00000¢ CMP (SP). VUHIMEM 31S STACK ADDRESS TOO HIGH? 
2? 006154 103007 BHIS as iBR IF TOO HIGH 
30 j 

i i Make sure the stack address is even 
ae i 

33 004156 006016 ROR (SP) 31S THE STACK ADDRESS EVEN? 
34 006160 103003 BCC | iBR IF EVEN --~ OK 
30 i 
34 i User’s stack pointer is invalid 
37 j 

38 005162 012705 000011 iS: MoV #11.R5 iLOAD ABORT ERROR CODE VALUE 
39 006166 O00261 SEC i SIGNAL ERROR ON RETURN 
40 006170 O05226 3B INC (SP )+ sCLEAN OFF STACK (DON’T ALTER C-FLAG) 
4i j 

ae i Finished 
44 j 
44 006172 000207 Yh : RETURN
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CLAINT -- Clock interrupt routine 

i  SBTTL CLKINT ~~ Ciock interrupt routine 
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3 i CLKINT is the interrupt service routine for clock interrupts. 
4 ; It is entered directiy from the interrupt (priority = 7). 

w i 

6& 006174 CLAINT: 
7 i 

8 i If this is a PRO-350. access the CSRe clock register to reenable 
9 ; the interrupt. 

10 i 

11 006174 105737 900000¢ TSTB PROFLG ils this a PRO-300% 
12 006200 OO1411 REG is iBr if not 
13 005202 005737 O000000G TST @HPCCCRA iAcknowledge the interrupt 
14 ; 
19 i Ignere every 16’‘th clack tick on a PRO-350 so that the effective 
16 ; clock rate will be 60 Hz. 

17 i 

18 005206 105337 000014° DECB PROSKP iIs this the 16’th tick? 
19 006212 001004 BNE 1s iBr if not 
20 006214 1112737 000020 000014" MOVB #16. .,PROSKP sReset the counter 
21 006222 000420 BR CLARTI sIqnore this clock tick 
wes ; 

2.3 ; Caunt another clack tick 

a4 ; 
25 006224 005237 000100" Lt: INC TIKCNT i ANOTHER TICK HAS OCCURED 
2 006230 O03010 BET CLKARTI iBR IF STILL PROCESSING LAST TICK 
a? ; 

at >; We are not reentering the clock processing routine. 
a? i; Save interrupted PC & PS for performance monitor to use. 
30 i 

31 006232 011637 000102’ MOV (GP), CLIAPC i; INTERRUPTED PC 
32 006236 O16537 900002 OO0104" MOV @a(SP), CLAPS i INTERRUPTED PS 
ed i 
34 i Drop priority to 6 then fork. 
30 3 

36 004244 004537 006404" ABR RS. INTEN i DROP RUNNING PRIORITY TO 6 
37 005250 000040 . WORD AQ iMASK TO SET PRIO TO 6 
38 005252 004537 007332" JSR RS, FORK iNOW FORK TO GET TO PRIORITY O 
39 006256 0000000 . WORD FPSCKT iSpecify fork priority 
At) i 

41 i CLARUN is entered to perform clock servicing in the system mapped region. 

42 i 
43 005260 000137 O000008 JMP CLARUN i; ENTER THE SYSTEM MAPPED REGION 
44 i 

45 i The clock processing routine is still running from the last tick. 
46 > Don’t reenter it. 
47 ; 

48 005264 O00002 CLARTI: RTI iRETURN FROM INTERRUPT QUICKLY
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ENSYS -- Enter system state 

1 SBTTL ENSYS -- Enter system state 
c 5 TT crt arte seme eae esate sates anaes etn sents cen semen Gud te ster snett wi 1 sees fered eanee siame coeta aneet stack sete aunts e109 swim stent Ene arene otees eewen MINED ‘OGY secmn fen ceneh Sevan reat SHINE Sant —UAOO GAEL ButND GEERD GimEn Farh Ken sinh ste SERmN emee enue ShttN eenen wenaD GOUEE GENE Canes Seune se=én sents SOARS cues vance Hate Hames coe come — 

3 i ENSYS is called to enter system state. What this consists of is switching 
4 i; to the interrupt stack and saving the kernel PARS value. 
2 i; Basically. what we do is fake an interrupt and then do a .INTEN and . FORK. 
& 3 Gn 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 3 

10 3 The form of the call to ENSYS is: 
ti 3 

12 ; MOV #return address, RO iGet return address 
13 i CALL ENSYS sEnter system state 

i4 i . WORD Fork priority iFork priority level to run at 
1S i 
16 i Inputs: 
17 i RO = Address of rautine to be jyumped to when a RETURN is done to exit 

18 ; From sustem state. 
19 i 
OQ i 06s Outputs: 
al i RO, R4 and RS are destroued. 

eae i On return we are in system state running on the interrupt stack. 
ea i All registers except RO are preserved across the ENSYS. 
2} i 

2o 005266 O12604 ENSYS: MMUIV (SP)+,R4 iGet return address to R4 
ras) i 

ae? ; Check to see if we are already running in system state. 

2g i 
29 006270 105737 O00010"7 TSTB STKL VL. iAre we already in system state? 
30 006274 002017 BGE 10% iBr if already in system state 
3i i 
32 i We are not currently in sustem state. 

333 s Put PC & PS on the stack to make it look like an interrupt occured. 
34 i 
39 005274 O13745 90000008 MOV @#HPSW, —( SP) iPS 
36 005302 010046 Mov RO, -(SP) ;PC -- Return here when we exit system state 
37 i 

38 i Do .INTEN to enter sustem state. 
39 ; 
40 005304 DISABL s## Disable interrupts #+# 

41 006312 004537 006404? JSR RS. INTEN iEnter system state 
42 006316 000000 . WORD ) iPriority = 7 
acy i 
44 ; We are now running in system state on the interrupt stack. 
45 i The processor priority level is 7. 
46 i Now do a .FORK so that we will not hold out interrupts. 

47 i 

48 006320 O12437 006330’ MOV (R4)+, 1% iSet fork priority 
49 006324 004537 007332" WOR RS. FORK iDo a fork 

20 006330 o000000 1: . WORD 0 iFork priority is stored here 

i We are now running in system state, fork level. 
Did i Return to caller in sustem state. 

i Caller should do a RETURN ta exit from system state. 

26 O05332 000114 ce: JhP (R4) iCall calling routine in system state
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0046334 010046 

0063396 010145 

006340 0160244 

0046342 010344 

005344 0137464 

005350 013746 

006354 012746 

004360 000164 

0043964 01269 

005370 O12637 

006374 012603 

006376 012602 

006400 O12661 

006402 900207 
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OO00008 
006364 ” 
000002 

0000006 
0000006 
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i ENSYS was called while already running in system state. 

3 Dave cantext and set up 

3 

LO: MIV 
PIV 
MOV 
MOV 
MOV 
MOV 
MV 
JNIP 

RO, -(SP) 

Re, ~(5P) 

R3,-(SP) 
@RAPARSG, ~(C SF) 
@HKPARS, ~C5P ) 
#11¢, -(SP) 
2 (R4) 

stack so we will restore it on return. 

iSet ultimate return address 

iSave kernel PAR 6 

iSave kernel PAR 5 

iSet address of routine for ENSYS exit 

sEnter user’s routine 

; Finished with routine in system state. 

Drop down a level. 

Lis: MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

(SP) +, @RHAPARS 
(SP) +. @HAPARS 
(SP )+,.R3 
(SP)+,R2 
(SP)+, R1 

iRestore kernel PAR 5 

iRestore kernel PAR & 

>Return
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INIEN -- Interrupt entry processing 

1 .SRTTL INTEN -- Interrupt entru processing 
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3 i INTEN performs the RT-11 .INTEN function which is used to begin 
4 i interrupt processing. The form of the call to INTEN is: 
2 i 

& i JSR RS. INTEN 
7 i . WORD o“CPriority to run atr&34o0 
3 3 

9 i INTEN switches to the TSX interrupt stack and then calls the calling 
10 i routine back as a coroutine. 
1i i When the interrupt processing task completes, it exits back to 
12 3 INTEN by doing an RTS PC. 
13 + Before returning from interrupt processing INTEN calls any routines 
14 i queued as a result of . FORK requests and also may call the job scheduler 
15 i if any gob scheduling event occured during interrupt processing. 
16 3 
17 + There are three "level indicators” that indicate the processing state. 
i8 i INTLVL indicates the hardware interrupt level. 
19 3 STKLVL indicates if we are running on the interrupt stack. 
20 3 FRKPRI indicates the current fork processing priority. 
el i The initial (non-interrupt. non-fork) value for all three is —1. 
mee j If INTLVL >= O we are in an interrupt routine. 
23 i Tf INTLVL < O we are not at interrupt level but may be at fork level. 
m4 ; If FRAPRI > O we are at fork level. 
ae, 3 
26 006404 010446 INTEN: MOV R4, -(SP) #RO is already on stack, save R4 tac. 
a? i 
2 3 We should already be running at processor priority level 7. 
a? i However, make sure we are at level 7. 
30 i 
31 006406 DISABL 333 %# Disable interrupts ## 
ee 3 

33 i Increment interrupt level counter. 
34 i 

39 006414 105237 0000077 INCB INTLYVL i333 Increment interrupt level counter 
36 006420 10528237 000010" INCB STKLVL. siiAre we already running on interrupt stack? 
37 006424 00300-1 BGT 1% is; Br if yes - Interrupting another int/fork 
38 i 

a? i We were at level O when the interrupt occured. 
49 i Save user’s stack pointer and switch to TSX interrupt stack. 
ht i 
42 005426 O104637 000120’ MOV SP, USP iii Save user’s stack pointer 
43 005452 013706 000022" MOV INTSTK. SP 33; 5witch ta interrupt stack 
44 i . 
49 i Drop running priority to that requested by caller. 
Abés : 

47 006436 013745 O00122° 1: MOV INTPRI, ~( SP) ii; 5ave current running priority 
48 006442 113745 0000117 MOVE FRKPRI,-(SP) ii; Save current fork level priority 
$9 006446 Ulera?y ooo0000g o00011’ MOVE #0, FRKPRI i33NoOt at fork level (preserve C-bit) 
20 005454 O13744 0000006 MCR @HAPARS, —( SF) ii; Save kernel-mode PARS register 
Pl 005460 O13746 990000006 MOV @H#KPARS, ~( SP ) ii; S5ave kernel-mode PARS register 
pe 006464 O1153% 000122’ MOV (R35), INTPRI 33; 5et new priority 
23 OOS470 O42537% 0000006 BIC (R5)+,. @#HPSW iDrop running priority 
4 
Dw i We are now running at the requested priority. 
wo Call our caller back as 8 coroutine. 
w vi
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INTEN <-> Interrupt entry processing 

59 006474 004711; CALL @R5S iCall caller as a coroutine 

59 006476 INTENX: iMust immediately follow CALL @RS



TSE XEC 
INTEN 

L
h
e
 
O
V
O
n
N
 

h
u
 
b
u
h
 

a
 

ee
 

o
e
 

oo 

ty 

57 

TSR-P lus 
~~ Tnterrupt 
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OO5504 O12637 
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006514 14112637 
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O06524 105337 

006530 002400 
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i interrupt 
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processing routine is finished. 

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

INTRIT: DISABL i;#*# Disable interrupts ## 
MOV (SP )+, G@RKPARS isRestore kernel-~mode PARS register 
MOV (SP )+, @RKPARS iRestore kernel-made PARS register 
MOVB (SP )+, FRAPRI iRestore fork processing priority 
MOV {GP )+,. INTPRI sReset interrupt priority 
DEC INTLVL sAre we returning to level OF 
BLT if iBr if yes 

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

; We go back to lower level 

; For pending fork requests. 
i priority over all fork 

interrupt routines before we check 
This is done to give all interrupt routines 

routines. 

DECB STALVL iWe are going down one level on the stack 
MCV (SP)+, R4 
May (SP)+, R% 

RTI iContinue processing lower-priority interrupt 

We are returning to level 0. 

See if there are any pending fork queve requests. 

Us: MMiIV R32. -( SP) 
8: DISABL i## Disable interrupts #+# 

MOV FRACQE, R3 iAre there any pending fork requests? 
HEQ Of iBr if nat 

CMP B FQ$PRI(R3G),FRKPRI; Is pending request higher prio than current? 
BLOS 5s iBr aif not 

i There is a fork request that needs to be processed 

MOVB FRAPRI, ~( SF) i5ave current fork priority 
MOYB FQS$PRIC(RG),FRKAPRI i Set current fork priority 
MOV FQ$LNK(R3).FRACGE i Remove fork block from pending list 
ENABL. i;## Enable interrupts ## 

3 Save current 

i Return fork 

Seg 

context before entering the fork routine 

CURFRK, —(SF ) MEN iAddress of currently running fork routine 
MOV RO, -( SP) 
MOV Ri, -(SP) 
MOV Re, ~( SP) 
MOV GHAPARSG, ~( SP) iSave kernel-mode PARS register 
POV GHKPARS, -(SP) iSave kernel-mode PARS register 

request block to the free list 

DISABL i## Disable interrupts ## 
MOV FREFRK, FQ$LINKAC RO); Put fork block back on free list 
MOV R3. FREFRK 

if fork request has heen cancelled
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59 006662 016337 
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64 004706 005714 
65 006710 00142: 
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70 006716 016309 
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Fé 
97 
95 
99 007014 0126023 
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102 
103 007016 105337 
104 007022 002002 
105 007024 O123706 
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i108 
109 007030 012604 
110 007032 012605 
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May FOQSPAS(R3), @HAPARS i Set mapping for kernel PAR 5S 
MoV FQOSPAG(R3), GHKAPARS ; Set mapping for kernel PAR 6 
MOV FQSUFBCRG)> R4 ;Get address of FQSLNK in user’s fork block 
BEOQ 7% iBr if user did not specify a fork block 

CLR (R4)+ iSay fork request has been processed 
TST (R4) sHas fork request been cancelled? (FQ¢RTN) 

BEQ Bs iBr aif cancelled 

i Set up context based on information in fork block 

7: MOV FQSR4 (R93). R4 iRestore R4 & RS for fork routine 

MeV FQtRS(R3),R9 

PCM FQ$R2(R3),. Re 

MOV FQSRICRG), RI 

MOV FQ$RTN(RG), RO ;Get address of fork routine to be called 

MOV RO, CURFRA iRemember address of current fork routine 

MOV FQS$R3BCRG), RG 

ENABL i#t Enable interrupts ## 

3 Cali the fork routine 

CALL @RO ;Call routine at fork level 

Restare context 

Ss NISABL iMake sure interrupts are disabled 
MOV (SP) +, @HKAPARS isRestore kernel~-mode PARS register 
MOV (SP )+, @HKPARS iRestore kernel-mode PARG register 

PCa (SP)+. Re 
MEW (SP)+,R1 
MEV (SP)+, RO 
MOV (SP )+, CURFRK iAddress of currentiy running fork routine 
MOVB (S5P)+, FRAPRI sRestore fork priority 

See if there are more pending fork requests 

YR 2s iSee if there are more fork requests to do 

We have processed all fork queve requests. 

Mov (SP)+,R3 

Switch back to user’s stack. 

o
.
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e 

te
e 

ee
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e 

DEC STALVL iGoing down one level on interrupt stack 
BGE Os iBr if still more levels on int stack 

MOY USP. SP ;Switch back to user’s stack 

i Completed interrupt processing 

MOY 
MOV 

(SP )+. R4 
(SP)+,R5 iRS was saved by JSR RS, INTEN
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i At this point we are about 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 

s; and ali of his registers are intact. 

SYSXIT: 

j We 

BIT 
BEG 
TSTB 
BGE 

are about 

ENABL. 
MOV 
MOVB 

#UMODE, 2¢SP) iAre we about to return to user mode? 

DORTI iBr af not 

STKLVL iATEG we Tunning on system stack? 
DORTI iBr if running on sustem stack 

to return to user mode. 

;#* Enable *+# 

R1.-(SP) 

CORUSR, Ri iGet yob index number 

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

RIT 
REG 
JMP 

#$FPVUEX,LSW(RL) i: Did a FPU exception interrupt occur? 
3H iBr if not 

FP TRP X iDo FPU exception processing 

i See if user tuped ctri-D to force entry to the debugger. 

3 See 

3 We need to call the 

lo
we
 

"O
8 

 S
we

 
Mm

e 

3 User 

BIT 
BEG 
BIT 
BNE 
BIC 
BR 
MOV 
JMP 

if a 

MOV 

TSTB 
BEG 

CALL 
CALL 
CALL 

TST 
BEQ 
TSTB 
BNE 

did 

POW 
MOV 
CLR 

Job 

#$DBCBK,.LSW9(R1); Does user want to force a breakpoint? 
a ;Br if not 

#POSDBG.PRIVCO ifs user authorized to use debugger? 
4% iBr if yes 
#S$DBGBK,LSGWS(R1)i Clear effect of ctri-D 
2% +Don’t enter debugger 
(SP)+,Ri 
DBGBRK iEnter debugger 

scheduler cycle was requested. 

(SP)+,Ri1 

DOSCHD #DO WE NEED TO CALL THE JOB SCHEDULER? 
1 ;BR IF NOT 

Job scheduler. 

CHAABT iSEE IF JOB HAS BEEN ABORTED 
SCHED iCALL JOB SCHEDULER 
CHKABT iSEE IF WE WERE ABORTED WHILE ASLEEP 

see if user did a .SPCPS to alter return address from completion routine. 

SPCPS iDID USER DO A . SPCPS? 
DORTI iBR IF NOT 
CURCP iIs user still in a compl routine? 

DORTI iDON’T TRIGGER .SPCPS UNTIL EXITING FROM COMPL 

.SPCPS -— Set new PC for return. 

Ri. -(SP) 

SPCPS, Ri GET ADDRESS OF USER’S INFORMATION BLOCK 
SPCPS sREMEMBER THAT WE HAVE DONE THE . SPCPS
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BIS 
ADD 
MOV 
MTPD 
MOV 
MTP D 
MFP D 
MOV 
MOV 

3 See if a 

CF 
REQ 
DIE 
CMP 
BEQ 
DIE 
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#UPMODE, @#PSW 
#4,R1 
4(SP),-(SP ) 
(Ri) 
2&(SP),-(SP) 
~ (Ri) 
—(R1) 
(SP)+, 2¢SP ) 
{(SP)+,R1 

Page 41-1 

iMAKE SURE PREVIOUS MODE = USER 
iPOINT TO CELL WHERE OLD PS IS TO BE STORED 
iGET OLD PS VALUE 
iSTORE OLD PS IN USER‘’S INFO BLOCK 
s;GET OLD PC VALUE 
i;STORE INTO USER’S INFO BLOCK 
iGET NEW PC FROM USER’S INFO BLOCK 
iSET NEW PC FOR RETURN 

sustem stack averflow occured 

SSEND, #123456 
1 
FEMSSOF, #1 
@INTSND., #123456 
a 
#EMSSOF. He 

; Return to the user. 

TSEXEC -~ TSX-Pius Executive Mo MACRO VO5. 04 
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58 GO7212 052737 0000006 0000006 

59 007220 O0627CG1 000004 

60 007224 016645 000004 

61 6007290 106611 

62 007232 016646 000002 

63 007236 106641 

64 007240 106541 

65 007242 012666 000002 

65 007246 O124601 

os 3 

68 

59 ; 

7O 007250 O23727 000600 123456 DORTI: 

771i 007256 001410 

72 007240 

73 007300 027727 $§170520 123454 14: 

74 007306 001410 

73 00731060 

Fé 3 

77 

78 i 

79 O0O7330 000002 i: 

iGENERAL SYSTEM STACK OK? 
iBR IF OK 
iGENERAL SYSTEM STACK (SS) OVERFLOW 
i INTERRUPT STACK OK? 
iBR IF OK 
i INTERRUPT STACK CINTSTK) OVERFLOW 

s#RETURN FROM INTERRUPT OR EMT PROCESSING
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007420 O105e2 
007422 O10512 
OO7424 016402 
007430 O10564 

067434 004737 
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0000006 
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O00000G 
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O000006 

QO00000G 

OO0000G 

000002 
OO0000G 

Q9000006 
O00000¢ 

007534 * 
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.SBTTL FORK —- Queue a fork request 

FORK is called to queve 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, 

+ buy the order in which they were queved. 
i The form of the call to FORK is: 

i JSR RS, FORK 
i . WORD “forkblack-. > or Cpriority> 

i The TSX fark routine differs from the RT-i1l fork routine in that TSX 

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

i The word following the JSR RS. FORK may contain the address of a user 
i fork block, or it may contain a priority value in the range 1 to 127 
3 which becomes the fork processing priority. or it may be zero (0) in which 

i case a default fork priority (FPSDEF) is used. 

FORK: MOV R4,-(SP) 

3 Get a free fork block fram the free list. 

CALL FRAGET iGet a free fork block 

i We got a free fork block. R4 = Address of block. 

i Set up information in fork request block. 

MOV (SP)+, FQ@$R4(R4) ; Save R4 in fork block 
MOV (SP)+,FQ$RS(R4) i And RO 
MOV Ri, FQ$R1(R4) iSave other registers 

MOV R2, FQS$R2(R4) 
MOV R3, FQASRACR4A) 
MOV (RS5)+,Re2 iGet addr of user’s fork block or fork prio. 
BEG 4% iBr if no user fork block or specified prio. 
HGT St iBr if offset to a fork block 
CMP Re. #FP BMAX iIs this a priority or an address? 

BHI os iBr if it is the address of a user fork block 
MOVB R2, FF QSPRICR4) iSet fork priority 

DR 4$ 
OF: ADD R5,Re2 iGet address of FOQ#RTN in user’s fork block 

SUB #2, R2 ;Get pointer to start of user’s fork block 

MOV R2, FQSUFB(CR4) iSave pointer to user’s fork block 

MoV RS, (R2)+ iMake FQ$LNK in user’s fork block non-zero 

MoV RS, (R2) iMake FQS$RTN in user’s fork block non-zero 
46 MOV FQ$RA(R4),R2 iRecover Ro 

MOV R5, FQSRTN(R4) iSave address of routine to cail 

Add fork block to queve of waiting fork blocks 

CALL FORK iQueuve the fork request 

Finished ~-- Return to INTEN routine which will check for fork requests
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RE TURN iReturn to INTEN routine
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.SBTTL FRKGET -~- Get a free Fork block 
See nee me mem cman eos ee nae em crm eens eet cet sme metre er meme ni ere eine seer, nee eee eve ee ves swe att ec sie twat ne ses wrom tnt sete este eh em wien en te oes Seen cam ets Smt te snes mise set ore fet ee ene Sent tne dense Sere event rman tent wat ste etn come nine nee ees nes 

FRKGET is called to get a free fork block. 
If ne free fork blocks are available, a sustem crash occurs. 

Outputs: 

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

FQ@PRI = Default fork priority (FPSDEF) 
FQ$PAS = Current KPARS Mapping 
FQ$PAS = Current KPARS mapping 
FOSUFBR = O 

“RAGE: 

Get a fork block from the free list 

DISABL i## Disable interrupts #+# 
MOY FREFRK, R4 iGet address of a free fork block 
BNE 3S iBr if fork block is available 
DIE HEMSFRK iSystem halt if no free fork blocks 
MOV FQ$LNK(R4),.FREFRK; Remove fork block from the free list 
ENABL i*#*® Enable interrupts #+* 

Set default values in the fark block 

MOVB #FPSDEF, FQ$PRICR4); Set default priority 
MOV @H#KPARS, FQ$PAS5(R4);i Save KPARS mapping 
MOV @HKPARG, FQKPAS(R4); And PARS 
CLR FQSUFBCR4) iNo user fork block 

Finished 

RETURN
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. SBTTL FORKG ~~ Queue a Fork request 

i FORKG@ is called to place a fork request block on the fork-pending 
; list. The queve entry is entered in the request queve based on its 
3 prioritu as stored in the FQ$PRI field of the fork block. 

Inputs: 

R4 = Address of fork request block to be queved. 

FORKG: MOV Re, ~( SP) 
MOV RG. -(SP) 

Da 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. 

we
 

ee
 

et
 

tw
ee

 

MOY #FRKCQE-FQ$LNK,R3; Get pointer to dummy fork block at head 

DISABL. ;*## Disable interrupts #+# 

if: MOV FQSLNK CRS): R2 iGet address of following fork block 
BEQ as ;Br if we shovld insert at end of chain 
CMPB FQ$PRI(R4),FQGHPRI(R2)iIs next entry of lower priority? 

BHI a iBr if yes 

MOV R2,R3 iLink forward to next entry 
BR lt iAnd continue searching for insert point 

i Insert following the entry pointed to by RO and before the entry 

i pointed to by R2 

MOV 
MOV 

R4, FQ$LNK CRG) 
Ra. FQSLNKCR4) 

iMake previous entry point to us 
iMake new entry point to following one 

A Finished 

ENABL i#t# Enable interrupts # 

MOV (SP)+, R23 
MoV (SP)+, Re 
RETURN
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.SBTTL SYNCH 

SYMCH is called to queve a synch request. 
A sunch request can be made 

it must run in user state. 
request for the job. 

The sunch routine is called 

ob is selected and set 

Inputs: 

Address of 7-word 
Address following synch call 

MOV 
MOV 
MOV 
MCW 
TST 
BNE 
MOV 
BIC 
BEQ 
ASL 
CMP 
BHI 
BIT 
BEQ 

CALL 

Biss 

MOVB 

MoV 

TST 

BEQ 

Mav 

MOVB 

MOVB 

MOVB 

TST 

MOV 

MOV 

MOV 

MOY 

ADD 

MOV 

Mov 

CALL 

Successful completion 
PC to return 

Synch routine will be 
Do a RTS 

MOV 
MOV 

Page 45 

—~ Queue a sunch request 

by a handler when it reaches 2a point where 
The call to SYNCH simply queves a synch 

from the job scheduler at the point where 
up ready to run in user state. 

sunch control black. 
(JSR RS. SYNCH) 

RO. ~{ SP) 
Ri,-~<{SP) 
Re. -(SP) 
R4,—(SP ) 
SNERTNCR4) 31S THIS SYNCH BLOCK FREE? 
oS iBR IF NOT 

iGET JOB NUMBER FROM SYNCH BLOCK 
#KILL SIGN EXTENSION FROM HANDLER MOVB 

SN#¢JOBCR4),.R2 
#HCLB77 >, Re 
a 3 ZERO IS INVALID 
Ra i CONVERT TO WORD TABLE INDEX # 
Re, #LSTSL. i;1S IT VALID LINE #7? 
a iBR IF NOT 
#SDILUP,LSW(R2) i; 1S JOB LOGGED ON? 
9% ;BR IF NOT 

Synch block looks goad. 
Queue 4a completion request for the Job. 

GETRTQ iGet a free queve element (address in R1) 

#<QFESYN'QFESCR>. CQ$FLG(RI)D: Synch routine, call in kernel mode 
Re, CQ#JOBIRI) iSet job index number for compl routine 
#SHéTWEN, RO iGet compl priority for non-interactive jobs 

LITIME (Re) iIs this job interactive? 
1% iBr if not 

#S$HICP, RO ;Get compl prio for interactive jobs 
RO, CQSRNS(R1I) ;Set execution state for compl routine 
LPRI(R2),CQ$PRI(R1); Set execution priority 
HCPSSYN, CQKCP(R1);Set compl routine class priority 
(R5)+ iPoint to successful return point for synch 

RS, COSRTNCRI)D iSet address of routine to call 
RS, SNSRTN(R4) iSet flag saying synch block is busy 
SN#ID(R4), CQGRO(R1); Set synch ID value to be passed in RO 
R4, CQ$RI(RI) ;Set address of cell to be cleared by call 
#CQERTN, CGERICRI) 
@#KPARS, CQ$PAS(R1); Set PAR 5 mapping to use for synch routine 

Ri, R4 iGet address of completion request block to R4 
QCOMPL iQueve a completion request for the job 

of synch request. 

from handler interrupt. 
Called from job scheduler. 

(SP )+, R4 
(SP)+, R2
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request 
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ee 

Return to word follawing 

MOV 
MOV 
MOV 
MOV 
RTS 

(SP)+,R4 
(SP)+, Re 
(SP)+,R1 
(SP)+, RO 
RS 
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MoV (SP )+,R1 
MOY (SP )+, RO 
TST (SP )+ iPOP RS VALUE 
RETURN 

Error -- Invalid synch cantrol block. 
. synch request. 

iERROR RETURN FROM . SYNCH
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.SBTTL QUNSIG ~~ Gignal quantum expiration 

Form of the call: 

JSR RO, QUNSIG 

. WORD $SC6xx x 

Inputs: 

Job index number. 

5 SATO cone ones Rann SeRee SEE BARE rene Senne GEHET OAiGH MEME HHODS SORE sine HELEN MENGE coon OisiD GLLnM SELES GrOEY TMI fonts GEibe DERGH Grom SOERG EOEDE Eirin GbE enat endyn GUTS BREEE GimtD CONES ETEED epttD aOpEG SqEEE euDEE GEOtD Sam GOED Gana EREE TERED GUISE REGED EECED CHET SHINE CuNuS SEIT Connt COREE OREG GGDE OORT CREE FOIE HETTE SEOUD Rent? GUTET THIET OEMDE CHINE RODE OntNe AOuNA Omast cane 

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. 

Where @S¢6xxx is the flag in LSWS that controls which quantum expired. 

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

3 Ring 

BIT (RO)+, LSWECRI) 
BEQ 9S 

terminal bell 

MOV RO, ~ (SP ) 
MOV #7,RO 
OCALL QUECHR 
MOV (SP )+, RO 

j Finished 

RTS RO 

iIs notification wanted? 

iBr aif not 

iGet bell character 

;Send bell to terminal 

j;Return
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SYSHLT -~- Fatal system halt 

l .SBTTL SYSHLT -- Fatal system halt 
2 PT mete ee rie ee eee nets aes set set sete tas ste sot sm une set stom meee sna sane sont stmt amt ne see ‘sun sists ances atte casos sone temas arate sovan sueas erage toute eeeet Stet weet notte toned wit sents towen eteut sinew Sain state eevee foes cus noms seate Uneus ovens MONRD wate Hele Mutt” sesuH Guten AtUNd SOGID nttne Rhine SUmRE ine Sere sqnée 

3 ; SYSHL.T is entered when a fatal sustem error is detected. 
4 i An error message is printed and the system is halted. 
2 ; 

& Inputs: 

va i (SF) = Address of cail ta SYSHLT. 

8 3 DIEMNSG = Address of error message to print. 

ed i DIEARG = Argument value to print with error message. 
19 ; 

11 010966 013737 0000006 000034’ SYSHLT: MOV @#KPARS, TRPARS ji Save current kernel par 5S mapping 
12 010074 SYSHL1: DISABL iDISABLE ALL INTERRUPTS 
13 010102 O12637 000042’ MOV (SP)+, DIEPC iGET ADDRESS OF CALL TO SYHLT 
14 010106 010637 000044’ MOV SP. DIESP iSave stack pointer at time of crash 

15 010112 O20627 O000006 CMP SP, #VPARS ;Are we running on context bik stack? 
16 010116 103402 BLO 2 iBr if not 
17 9010120 012706 0010900 MOV #955, SP iRUN ON SYSTEM STACK NOW 
18 010124 000005 2s RESET sRESET ALL DEVICES 
19 010126 6052737 doO000006 9000006 BIS #MMENBL, @#SROMMR: MAKE SURE MEMORY MANAGEMENT ENABLED 
20 010134 105737 0000006 TSTB MEM256 i; DOES MACHINE HAVE AT LEAST 256 KB? 
21 0190140 0014063 BEQ 1 i BR IF NOT 
ez 010142 052737 9000000 0000006 BIS #EMMAP ' TOMAP, @#SR3OMMR 3 TURN ON 22-BIT MEMORY MANAGEMENT 
23 010150 000137 90000006 1%: AMP SYSDIE iENTER OVERLAY TO PRINT ERROR MESSAGE
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INIJMP --- Final system initialization 

i .SBTTL INIJMP -- Final system initialization 
zt 5 Tree ee st ht rt ine ee i, eae as i i te it me ne a i te 

3 i Turn on kernel mode memory management and perform final system 
44 3 initialization. 

w) ; 

& 010154 INIJMP: 
7 i 

8 i Now jump to EXCINI in TSMISC overlay to complete initialization 

9 i 

10 010154 00900137 00000006 JMP EXCINI 
ii 000202" . END START 

Errors detected: 0 

#HE Assembler statistics 

Work file reads: O 
Work file writes: 0 
Size of work file: 8705 Words ¢ Gd Pages) 
Size of core pool: 17920 Words ¢ 7O Paqes) 
Ciperating system: RT~il 

Elapsed time: 00:00: 36. 48 

DA: TSEXEC, LP: TSEXEC=DK: TSEXEC. MAC/C/N: SYM
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Cross reference table 

EMMAP 
EMTCAD 
ENQGQHD 
ENQTL 
ENSYS 
ERRLOC 
EXCBUF 
EXCINI 
EXC JOB 
EXEC 
FORCEX 
FORK 
FORKQ 
FPECKT 
FP SDEF 
FP SMAX 
FP TRAP 
FP TRP X 
FPUUSE 
FQSLNK 
FASPAS 
FQSPAG 
FQSPRI 
FSR I 
FQSRe 
FQ$SR3 
FQSR4 
FQEéRS 
FOER TN 
FOSUFE 
FREFRK 
FRETOG 
FREMEM 
FREPGS 
FRACQE 
FRKAGET 
FRKPRI 
SETMEM 
SETRTG 
GTRDY 
STSYMB 
HIMAP 
INBSY 
INT JUMP 
INITFL 
INITGO 
INTEN 
INTENX 
INTLVL 
INTPRI 

INTSND 
INTSTK 
INTXIT 
TIOHLTM 
TOMAP 

1-95 
1-52 
1-23 
1-23 
1-29 
1-65 
1-22 
1-28 
1-33 
1-21 
1-23 
1-26 
1-40 
1-72 
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1-40 
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1-73 
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40-554 

10-44 

40-30 

439-144 

39-48 

27-53 
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IOPAGE 1-102 14-99 14-100 
JMPO 1-32 35-294 
JSTKND 1-86 514 
JSWLOC 1-65 17-32 19-47% 
KMNCHN 1-27 2-4 5H 
KMNPGS 1-26 2-444 
KMNSTK 1-26 2-4oH 
KMNSTR 1-26 43H 
KPARS 1-101 10-19 10-24% 10-80+ 11-14 11-20# 11-35% 12-15 12-19% 12-44% 19-25 13-30% 

13-108% 16-29% 17-37 18-404 19-46 19-104% 19-203% 20-17 20-18% 20-1108 22-15 22-19% 
22-39% 33-25 39-34 38-66 38-7 34 39-514 4O~7% 40-49 40-59# 40-85% 43-28 45-48 
AJ=11 

KPARG 1-78 7-294 38~55 38-74% 39-50 40~84 40-48 40-60% 40-B6# 43-29 
LBASE 1-74 9-Bb# 20-49 20-47 20-80 
LASPRI 1-57 19-171 
LOMPL 1-59 19-16 19-48 27-82 
LCXPAR 1-82 7-29 99-38% 14-112 14-122 
LF 2~10# 
LHIPCT 1-104 30-14 30-14" 30-30% 30-35 30-41% 31-134 
LIOCNT 1-48 7-19 
LIOHLD 1-73 7-214 19-7& 27 ~-84 
LITIME 1-84 30-12 30-24 t A5~ 36 
LUSW 1-57 17-33% 18-46 
LMEMIN 1-74 9-21 2O-54# 20-55% 20-83% 20-84% Di-1Lae 
LNBLKS 1-79 12-30 12-37 14—59 20-42 20-50 2O-5B# 20-68 20-81 20-82% 20-83 20-96 
LNSBLK i-103 12-314 12-38 20-55 20-84 20-98 
LODMAP 7-47 15-4 
LOKSWP 1-32 2-AGH 
LOMAP 1-92 10-25 12-23 13-37 13-54 
LPARBS 1-79 9-424 14-42 
LPRI 1-48 19-63 19-91 19-93% 19-184 19-186% 29-17 23-39 24-18 24-40 45-40 
LQLINK 1-70 6-34 23-42 23-52 23-52 23-54% 23-55% 23-57% 24-43 25-13 25-22 25-23 

25-274 25-30% 25-354 2o-PO 
LQUAN i-91 27-544 31-124 
LSCCA 1-62 7-55 
LSTATE 1-60 6-27 19-188 23-84 23-444 24-37 25-36" 24-18 28-14 
LSTSL. 1-77 12-32 45-24 
LSW 1-57 6-29 7-10 7-17 14-144 19-172 21-14 2i-16# 28-35 33-B7% A1-19 45-26 
LSW11 1-50 17-28 18-44 33-17 
L_SwW4 1-57 7-33 7-Ol¥ 14-23 14-120 
LSW6 1-99 7-78 12-95 13-42 13-59 14-54 14-94 
LSW7 1-92 7-43 14-1448 
LSwe 1-58 46-2} 
LSW? 1-49 14-107 19-34 19-129 28-39 33~50 41-25 41-29% 
MA$RGN 1-71 13-94 
MAPPAR 1-52 10-24 11-20 12-19 13-30 20-18 
MAPSYS 1-33 16-234 
MAPUSR 1-95 7-35 14-143% 15-29% 
MAXSRD 1-47 94-23 
MBFFLG 1-28 2-4 OH 
MEM256 1-55 47-20 
MEMPAR 1-31 35-254 
MEMSWP = 1-32 2-47# Di-L7# 
MEMXPN 1-37 20-99 Di-13y 
MINCTR 1-34 2-48H 
MINTIM i-72 1-87
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S$_LOW 
S$RT 
S$SPND 
S$TMWT 
S#TWEN 
S#WFM 
SBSLNK 
SRSPNT 
SBETXT 
SCHED 
SETMAP 
SLTSIZ 
SNSID 
SNSJOB 
SNSRTN 
SNMSHD 
SPCPS 
SPDJOB 
SPSAVE 
SR#PAR 
SR#PDR 
SRP X 
SROMMR 
SR3MMR 
85 
SSEND 
START 
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STOP 
SUTOP 
SWAPER 
SWP CHK 
SWPCOT 
SWP JOB 
SWPPOS 
SYNCH 
SYPNCR 
SYSDIE 
SYSHL1 
SYSHLT 
SYSMAP 
SYSXIT 
TIKCNT 
TKSCNT 
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TRP14 
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TRP250 
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TRPARS 
TRPBPT 
TRPCOM 
TRPMAP 
TRYMEM 
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Cross reference table (CREF VO. 04) 

TRYPLS 1-36 12-144 
TRYRGN 1-36 13-214 
TSEXEC 1-64 1-26 
TSXTX 1-48 33-28 33-97 
VEXINT 1-31 35-108 
UEXRTN 1-33 35-214 
UFPTRP 1-65 17-41 18-21 
UHIMEM 1-83 20-238 34-28 
VIOCNT 1-29 2-574 
UMODE 1-82 19-148 39-41 4i~& 
UMSPSV 1-38 17-24% 18-55% 19-57% 
UPARO 1-78 14-34% 14-75% 14-1358 15-15 34-38% 
UPAR 1 1-78 14-388 
UPARS 1-81 14-123% 
UPAR7T 1-81 14-99% 14-1158 
UPDRO 1-78 14-36% 14-738 14-97% 14-133" 15-17 fh dh 54 
UPDR 1 1-78 14-408 
UPDRS 1-81 14-125+% 
UPDR7 1-91 14-101% 14-115% 
UPMODE 1-74 7-57 17-21 18~17 18-58 19-134 19-148 36-15 41-58 
UPSTAT 7-66 18-154 19-198 
UREGO 1-23 29-104 
USP 1-22 2554 39--4niy AQ~105 
USRJOB 1-36 1-63 2-154 28-37 
VHIPCT 1-104 30-27 31-13 
VINTIO 1-88 30-28 
VPAR5 1-70 22-23 47-15 
VPRIHI 1-68 19-174 19-190 23-20 24-24 
VPRILO 1-48 19-176 19-180 19-182 Qq~-Dg 24-25 
VPRIVR 1-57 19-178 
VSWPFL 1-50 9-5 
WINDSP 1-49 7780
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DIE 3-8F ro Daa ow) 33-68 
DISABL 3-33% 6-23 19-67 

40-84 43-18 44-17 
ENABL 3-O7# 6-37 7-6 

439-23 44-43 
OCALL 3-18# 7-80 46-28 

3O-1? 
2o-1l2 
A7~la 
19-84 
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