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1 L TITLE  TSEXEC —— T8X-Plus Executive Module

2 000000 CUBECT TSEXEC

e . ENABL LG

4 CENABL AMA

5 . DEABL. eBL

& 000000 TSEXES:

7 i

& ; TSEXEC is the executive control module of TS5X-Plus.

9 H It contains routines to perform job scheduling. memory management,
10 i clock interrupt processing. etc.

11 ;

12 i Copyright (c) 1980, 1w&l, 1962, 1983, 1984, 1985.

13 i B¥H Computer Systems. Inc. Nashville, Tn.

14 ;

15 ; All rights reserved.

1& i

17 ; Written by Phil Sherrod

18 i
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4.3 ;
44 ; Global references
45 ;
44 . CLOBL  $GEMAR
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99 . GLOBL  LSWé

100 . GLOBL  SN$RTN, SN$JOB, SN$ID

101 . GLOBL  QVRHC, OVRADD, 0. PAR, KPARS
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104 . GLOBL  LHIPCT, VHIPCT, SERT, S$LOW

105 . GLOBL  CUPARO, CUPARL, CUPARS, CUPARY

106 . 6L.OBL  CUPDRO, CUPDR1. CUPDR&, CUPDRY
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= i Misc., data cells

3 H

4 Q01000 45 = 1000 i Top of system stack area

5 Q00600 SEEND = 600 iBase of system stack

& H

7 ; Ascii characters

8 i

? Q00015 R 15 iCarriage-return

10 000012 LF ] iz ibkine—feed

11 Q00007 BELL = 7 i Bell

12 ;

13 000000 000 RUNQHD: | BYTE 0 iHead of execution state list

14 000001 Og0 RUNQTL: . BYTE Q i Tail of execution state list

15 000002 000 USRJOB: | BYTE Q i Number of job that owns uer data base

16 000003 000 SPDJUOB: | BYTE 0 i Number of job that ocwns S5PD data base

17 000004 000 DOSCHD: | BYTE 0 iNon—zero ==& need to do job scheduling

18 000005 000 SWPCOT: . BYTE ] i Non—zero == Reschedule when CORTIM expires
19 0000064 000 EXCJOB: | BYTE 0 i # of Job with exclusive access to system
20 000007 377 INTLVL: | BYTE -1 i Interrupt level counter
21 000010 377 STKLVIL.: | BYTE -1 i GE. ==3 Running on interrupt stack
22 000011 000 FRAFRI: | BYTE 0 i Current fork priority
=23 000012 001 INITFL.: . BYTE 1 iNon—zero == system initialization being done
24 000013 000 FPUUSE: .| BYTE 0 i Non—zero == FPU unit in use by current job
25 000014 020 PROSBKP: . BYTE 16, iCounter used for PRO-350 clock interrupts
246 000015 000 CXBOWN: | BYTE Q i Number of job that owns CXTBUF
27 0000164 Q0 CXBJOB: | BYTE 0 i Number of job whose cxt blk is in CXTBUF
28 Q000017 000 INBSY: . BYTE 0 i Number of job currently being inswapped
29 000020 000 auTBSY: | BYTE 0 i Number of job currently being ocutswapped
30 . EVEN
31 i
32 000022 000000 INTSTK: . WORD 0 iPointer to start of interrupt stack
33 000024 000000 INTSND: | WORD 0 iPointer to last word in interrupt stack
34 000026 Q00000 DTLX: . WORD 0 i# minutes of uptime for demo system
35 000030 000000 ODTTRP: . WORD 0 iAdddress of breakpoint entry into sustem ODT
3& 000032 000000 SYSMAP: . WORD 0 inumber of system segment currently mapped
37 000034 000000 TRPARS: . WORD 0 iKernel PARS content when trap occured
38 000036 000000 DIEMSE: . WORD 0 iPointer to system crash message
39 000040 Q0C000D DIEARG: . WORD 0 sArgument value for system crash
40 000042 000000 DIEPC: . WORD 0 ;i Address of call to SYSHLT
41 000044 QOOCO00 DIESE: . WORD 0 i Kernel par 5 mapping at time of crash
42 000046 000000 KMNSTK: . WORD 0 iAddress of Kmon stack
43 Q00050 000000 KMNSTR: . WORD 0 i 8tarting address of Kmon
44 000052 Q0CC00 KMNPGS: . WORD Q i# 256-word memory pages needed to rTun TSKMON
43 Q00054 KMNCHM: | BLKW 3 i Bave status for Kmon file channel
446 Q00064 0O0O0000 MRKTHD: | WORD Q ;Head of mark—time queue list
47 000070 000000 MEMSWF: . WORD 0] i# jJobs needing memory-—-expansion outswap
48 Q00072 000000 LOKSWP: . WORD Q i# jobs needing to be locked in memory
49 Q00074 QQO000 MBFFILLS: . WORD 0] iNon—zero==>Message buffer was freed

50 000076 177777 CLKCNT: . WORD -1

31 000100 177777 TIKCNT: . WORD -1

52 000102 000000 CLKPC: . WORD 0

53 000104 000000 CLLKAPS: . WORD 4]

54 Q00104  OQO0D0 DATIML.: . WORD 0

39 000110 000000 DATIMH: . WORD 0

56 000112 QQ000D TRSCNT: . WORD 0

57 000114 QQCO00 UIOCNT: . WORD 0 i # USBER I/0 OPERATIONS IN PROGRESS
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o8
59
&0
61
G
63
&4
&5
bé6
&7
&8
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
8é&
87
a8

000116
000120
00012
000124
000126
000130
000132
000134
D0O136
000140
000142
000144
000146
000150
00015
000154
000156
0C0140
000162
000164
000166
000170
000172
000174
000176
00o200

000202

001130
00Co00
000340
QOO000
000000
Q00000
000000
000000
000000
000000
000000
000000
000000
000000
Q00000
00000
000000C
DO0000
000000
000000
Q00000
000000
000000
000000
000000
Q00000

MINCTR:

UsP:

INTPRI:
FRKCQE:
BYPNCR:

CURVC:

CURFRK:
SWPPOS:
BWPJOB:
SLTSIZ:
PMUSER:
PMFLES:
PMBASE:

PMTOP:

PMNBPC:

PMPAR:

PMCELS:

PMRUN:

CXTWDS:
CXTPAG:
CXTPDR:
CXTRMN:
CXTBUF:
CXBRAS:
CXBSIZ:
RMNPDR:

?

. WORD
. WORD
- WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
- WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

i FORK gqueue head
;Pending system mark—-time compl requests
;dddr of current direct interrupt control blk
;address of currently running fork routine
;i Ptr to table with swap file slot positions
iPtr to table with #’s of jobs in swap slots
;# blocks used by each slot in swap file
;# of user doing performance monitoring
; PF$ flags for performance monitor
; Base address being monitored
; Top address of region being monitored
;i Number of bytes per p.m. cell
ifdddress of pm vector area

MSIZE/2 i Number of cells in pm vector area
iNon—zero if performance mon in progress
i # words for job context block
i # Siz2-byte pages for job context block
i PDR value to map job context block
i Address in context area of simulated RMON
;i Addr of buffer used for accessing cxt blk
;Addr of data currently in CXTBUF
iAmt of data currently in CXTBUF
i PDR value to map to simulated RMON

COoOOoOOOoOOD IGO0 OoOoO0O0000

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

EXCBUF:

;Base of area used by TSINIT for buffer
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1 ;

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

4 ; ATguments:

5 H M&6G = Name of error message to print.

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

8 . MACRO DIE MEE, ARG

9 MOV M5G, ef4DIEMEE

10 CIF NB. ARE

i1 MOV ARG, @HDIEARE

12 . ENDC

13 CALL EHSYSHLT

14 ' . ENDM DIE

13 ;

ié i Macro definition for call global routines residing in mapped system regions
17 ;

18 . MACRO OCALL ENTADD

19 IR B, ENTADD
=20 .ERROR ; OCALL SPECIFIED WITH NO ENTRY ADDRESS
21 CMEXIT
22 . ENDC
23 ALt OVRHC i CAaLL. THE OVERLAY HANDLER
24 . WORD ENTADD ;s BPECIFY THE ENTRY POINT
25 . ENDM
26 ;
=27 G e e v e st S s i o St ot S S S 4  evne st 1 e S i S S 4 S S e S e e e St Gt s S S S S e S Sl
28 i MACROS TO ENABLE AND DISABLE INTERRUPTS.
29 i ‘DISABL ¢ RAISES THE CPU FRIORITY LEVEL TO 7.
30 H ‘ENABL. Y LOWERS THE PRIORITY TO THE CURRENT OPERATING
31 i PRIORITY WHICH IS STORED IN INTPRI.
32 ;
33 . MACRO DISABL ; DISABLE INTERRUPTS
34 BIS #340, @HPEW
35 . ENDM DISABL
36 ;
37 . MACRO ENABL ;s RESTORE INTERRUPT STATUS
38 BIC INTPRI, @3#P5W

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

i ; Enter initialization module.

Z 000202 000137 0000008 %TART: P INITGO

é ; Call from TSTTY for “R to allow breakpoint capture for debugging.
13 Q00206 QOO207 %RKPT: RETURN ireturn to TSTTY for echo processing
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~— Suspend job and look for another

TSEXEC --— TGX-Plus
SCHED

1

P

3

4

5

&

7

a

c_?

10

11

12

13

14

15 000210 010044
16 000212 010144
17 000214 010246
18 0002146 Q103446
19 000220 010444
20 000222 010354646
21
22
=23
24 000224 020827
25 000230 101010
26 000232
27
=28
=29
30 000252 0104603
31 000254 012704
32 000250 004737
33 0002464 010337
34 000270 105037

0000006

001000

0024167
0000008
0000006

BCHED:

1%:

Friday 18-Dec-87 07:56 Fage 5

CEBTTL SCHED -— Suspend job and look for another
The SCHED routine is called to suspend the execution
current user and to look for another user to execute.
SCHED selects the highest priority user who is ready to Tun
{or waits for a user to get ready to run), gets that user into
main memory, and then returns control over to the user.
On return from SCHED, the user is Teady to run and the execution
time quantums have been set up.
When called, the user’s stack must be in 5P,
All registers are preserved.

Bave all of the user’s registers on his stack

MOV RO, —{8P)
MOY R1,-(5P)
MOV R2: —{5P)
MOV R3, -{(5P)
MOV R4, —(&5P)
MOV RS5, —{(&P)

Check for user stack overflow.

CHMP SP, #JSTKND ;check the stack limit
BHI i% ibr if stack is ok
DIE HEMESOF, #2323 istack overflow

Say user is no longer executing.

MOV SR, R3 ; Bave user’s stack pointer

MOy #88, 5P ; Bwitch to system stack

ALl PRSTAT ;Pack status into job context block

MOV R3, SPBAVE ;i Bave user‘s stack pointer in his context area
CLRB CORUSR iUser is no longer running
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~— Guspend job

SCHED

NONOCURWUOR -

32
33
34
35
36
a7
a8

000274
000300

000302

000306
000314
Q00320
000324
000326
000334
000336
000344
000344
00035

000354
000364

113701
001031

103037
113701
001413
RE127
101007
032761
Q01007
116101
001365

000747

and look

0000067

000626 7

000004 ¢
000000 1

0000006

000000¢e

0000004

for ancther

Q000006

0000006

i

i

Find a job to run.
The EXEC module is entered from SCHED to find the next user to run.

EXEC locates
ready te run
EXE{ is also
speration of

the highest priority user and if that user is
starts execution of the user.

called at the end of TSX initialization to begin
the system.

If current job is a real—time Jjob that has acquired exclusive
access to the system. continue to trun it and bypass the normal

swapping and

MOVE
BNE

scheduling process.

EXCJAaR, R1 ;i Is there an exclusive real-time job?
GTRDY ; If yes then go try to run it

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

EXED: Cabl

3

i

1%,

SWPCHK i BGive swapper & chance to run

Mow search down the job run queue from highest priority to lowest
priority looking for a job that is in memory and wants to run.

DISABL
CIL.RB
MOVB
BEQ
CHP
BHI
BIT
BNE
MOVB
BNE

Theve are no

iiiDisable interrupts

DOSCHD ;1i8ay a scheduler cuycle has been done
RUNQHD, R1 iiiPoint to 1st jeb in run queue

2% iiiBr if no Jjobs {(system must be idle)
LBTATE(R1), #5%E6RUN ;;; Does this job want to run?

2% ;5:Br 1if there are no jobs that want to run
#EINCOR, LSWI(R1)Y ;;5; Is this job in memory now?

GTRDY iiiBr if yes

LALINK(R1), R 33 Try next job in list

1% ;3iBr if there is another to test

in-core jobs that want to run.

Loop in scheduler until one becomes available.

ENABL
BR

;Enable interrupts
EXEC ; Keep looking for a job to run
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8CHED ~— Buspend job and look for another

1 ;

2 i We found a job to run

3 The jobh index number is in R1.

4 i

5 000364 110137 0000006 GTRDY: MOVB R1, CORUER iiiBay this job is running

& 000370 EnNABL iEnable interrupts

7 ;

8 H Bee if we are reactivating an old job or starting a new job.

L? H

10 000374 032761 000000C Q0O00Q0C BIT HEINIT, LBW(RLY ;Is this an old or new job?

11 000404 ©00100:2 BNE 2% i Br if old job

12 000404 Q00137 0000006 JMP MNEWUSR iGo initialize a new job

13 i

14 i We are reactivating an old job.

15 i I¥+ the execution of this job has been suspended, put job back to sleep.
1é i

17 0C0412 032741 0000006 000000C 2% BIT #$EUSPN, LBW{(R1) iHas job’‘s execution been suspended?

18 000420 001415 BEQ é6% i Br if not

192 000422 105741 0O00000¢ TETB LIOCNT(RL) iDoes job have any 1/0 active now?
20 0004246 001404 BEQ 7% iBr if not
21 000430 012761 0000004& 0000006 MOV #I0OHLTM, LIOHLD{(R1) iHald I/0 for this job
22 0004346 000406 BR &% iBut let it run till I/0 stops
23 000440 012700 0000008 7% MOV #SEEPND, RO iPut job in suspended state
24 020444 004737 0044247 Cabl ENGQTL iPut job in suspended state
25 000450 0QO0I37 0003027 P EXEC iGo back to scheduler to find another job
26 ;
27 i Det up kernel-mode PAR& to point to job’s context block
=28 i
29 000454 0146137 0000008 0000006 &%: MOV LCXPAR(R1): @#KPARS i Map kparé to job’s context block
30 i
31 i Het up memory mapping registers for this job.
3 i Check to see if the memory mapping registers are already loaded
33 ; for the job we want to run.
34 i
35 002462 120137 0000000 CHMPB R1, MAPUGSR ; Is memory mapping set for job we want to run?
36 000466 001411 BEQ 5% i Br if yes
37 i
38 i Memory mapping is not set up correctly for the job we want to run.
a9 i Determine if mapping information in job’‘s context block is set up
40 i correctly. If so, just load it into PAR registers, otherwise
41 ; call SETMAP to compute memory mapping information.
42 i
43 QCO470 0327461 0000002 Q000006 BIT #EMAPOK, LEWZ{R1); Is memory mapping info in context block ok?
44 0004764 0010013 BNE 3% i Br if yes
45 000300 004737 0015347 CAaLL SETIMAP ; Set up memory mapping registers for the job
46 000304 000402 BR 5%
47 000306 004737 0022767 3% CaALL LAODMAP iLoad par registers from context block info
48 ;
49 ; Hee if double Ctrl-C occured while we were asleep and user

50 o gid @ . BCCA.

91 i If =0, set status flag in SCCA status word.

5 i

53 0003512 032741  QO0000E 0000003 5%: BIT HEBETCC: LEWA(R1)i Do we need to set control-c status flag?
24 000520 001415 REQ 1% s Br if not

95 Q0052 016100 0000006 MoV LECCA(RLY . RO i Does user want control-c trap control?
54 000526 001407 BEQ 44 iBr if not

57 0CO5320 032737 0000008 0000006 BI& #UPMODE, eH#PSW ;8et user—-previous-—mode in P8
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SCHED - SBuspend job and look for another
58 0005346 106510 MFPD &R0 iGet current contents of user’s flag cell
39 000340 032714 0000006 BIS HCCFLG, (BP) iSet ctrl-c flag
60 000544 106610 MTPD 2RO i Store into cell in user’s program space
61 000544 042761 0000006 0000006 4%: BIC HESETCC, LEWA{R12;: 83y it has been done
b i
43 i Unpack job status information from context block.
&4 ;
6% 000554 013703 0000008 L. MOV SPSAVE, R3 iGet pointer to Job context area stack
66 000560 004737 Q023627 CALL UPSTAT iUnpack status for job
67 ;
68 i Bwitch to job’s internal stack.
67 i
70 000564 0103046 M R3. SP i Run on stack in context block
71 H
72 i Bee if we need to call any completion routines for this job.
73 ;
74 000388 Q04737 0027327 Cabll DOCMPL. iRun any pending completion routines
75 H
76 i SBee if we need to redisplay display window for job
77 i
78 000572 032741 0000006 0000006 BIT #EWDISP, LEUWAH{(R1): Do we need to redisplay window?
7% 000600 001403 BEQ 2% iBr if not
80 000&02 OcaLL WINDSP ;Redisplay window for job
a1 i
a2 i Restore user’s registers
83 i
84 000610 012609 S MOV (SP)+, RS
83 000612 012604 MOV (SP)+, R4
84 000614 012603 MOV (SP)Y+, R3
87 000616 012602 MOV (SP)+, R
88 000&20 0124601 MOV {SP)+,R1
89 000422 012500 MOV (SP)+, RO
20 ;
21 i Return to life!
22 i
23 000624 000207 RETURN iReturn from SCHED
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SWRPCHK —- See if Job swapping is necded

1 CBRBTTL SWPCHK —— Spe if jJob swapping is needed

"'_:l T o e i i e ot St 208 bt S St s S St e S S S St bt S0 e et 1 ki S A 4400 AR SO A St et 1R ) O 500 SR S R4S SR St S S S St S S T e 4 St 4 e St b et e 4 o AR P . b A P R et e s s
3 i BWFCHK is called to see if jobs should be swapped into or out of memory.
4 ;

5 Q00&26 105737 0000006 SWPCHK: T5TB VSWPFL ;i Is this a non-swapping system?
& 000632 001407 BEQ 9% i Br if non-swapping system

7 ;

g8 ; Return quickly if the swapper is currently busy

9 i

10 Q00434 113700 0000207 MOVB QUTRBSY, RO ;i Dutswap busy flag

11 Q00640 153700 0000177 BISB INBSY, RO ;i Inswap busy flag

12 000644 Q0100 BNE F iBr if swapper is busy now

13 ;

14 i The swapper is not currently busy.

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

1é ;

17 00046446 004737 0000006 Cabll. SWAPER iTry to do any job swapping

ig i

19 H Finished
20 ;

21 000652 000207 PE: RETURN
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GETMEM - Try to get free memory

1

2

3

4

)

&

7

8

9

10

i1

iz

i3

14

15

14

17 000654 0102446

18

19
20
21 000454 016100 000000C
22 000662 020037 0000006
23 0006646 101402
24 000670 000261
25 0004672 000421
26
27
pact
29
30 000874 004737 0007427
31 000700 10341é
32
a3
34
a5
36 000702 010261 0000006
37 000704 072227 000003
38 000712 010261 0000006
39 000716 013700 0001647
40 000722 072027 000003
41 000724 06000
42 000730 010261 0000006
43 000734 000241
44
45
44
47 000734 012602
48 000740 QQO207

for a job

T T T

H

i

GE

H

MY e e e e

- e e e

CSBTTL  GQETMEM —— vy to get free memory for a job
SETMEM is called to attempt to obtain a memory region for a job.
I1# the memory space is available it is claimed for the job.

Inputs:
Rl = Job index number
LMEMIN(RLI) = Number of pages of memory needed for job

Qutputs:

MEMMAP updated to show memory space allocated to Job.

LBASE(RL) Base page number allocated to job.

LPARBS(R1) PAR relocation value for base of Jjob {(above context block)
LECXPAR(RL) PAR relocation value for job context block.

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

ol

THMEM: MOV R2, —(8P)

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

MOV LMEMIN(R1), RO ;Get total number of pages needed for job
CHMP RO, FREPGS i Are there enough total free pages?

BLOS 2% iBr if there are enocugh total free pages
85EC ;i Gignal failure on return

BR 9%

There are enocugh total free pages.
Now see if there are enough contiguous free pages.

CALL TRYMEM i Try to find contiguous space for job
BCE 9% iBr if cannct find free space for job

We got enough free space for the job.
Set up information about memory for the job.

MOV R2, LBASE(R1) i Base 512-byte page number assigned to job
A5H #3, R2 iConvert to &4-byte page number

MOV R2, LCXPAR(R1) ; This is value for PAR to map to job context
MOV CXTPAG, RO ;i # S12-byte pages used by job context block
ASH #3, RO ; Convert to # é4-byte pages

ADD RO: R2 ;Add # pages used by job context block

MOV R2, LPARBS(R1) i This is value for ist PAR register for job
CLC i Signal success on rteturn

Finished

MOV {(SP)+, R&
RETURN



TSEXEC ~=- TEX-Plus Executive Mo FMACRO VO3. 04 Friday 18-Dec-87 07: 54 Fage 10

TRYMEM —-

LONDTUORWY -

40

42
43
44
45
a4
47
48
49
50
51
552
53
54
55
54
57

000742
000744
000744
000750
0002754

000756
0007464
Q00770

000772
000776
001000
001002
001004
001006
001010
001012

001014
001016
001020
001022
001024
001026
001030
001032

001034
001036
001040
001042
001044

0103446
0104446
010544
013744
010044

013737
013704
0035000

013703
020403
103036
160403
105724
001402
077303
000431

0116005
DO 3304
010402
105724
001003
Q05300
001407
Q77300

005402
Q6040
020200
101753
510200

0000006

0000006
0000006

0000006

Tru to asllocate memory space

2000008

for a |job
DSBTTL TRYMEM ~- Try to allocate memory space for a job
i TRYMEM is called to attempt to locate a free memory region of
i a specified size. If the region is found, it is claimed for the job.
; Inputs:
; RO = Number of SiZ-byte pages wanted.
H R1 = Job index number.
; Outputs:
H C-flag cleared == Successfully got the region.
H C~flag set ==7 Could not locate a large enough region.
; RO = largest free region available.
; Rz = Base page number of region gotten (only if C-flag cleared).
TRYMEM: MOV R3, —(8P)
MOV R4, —(&P)
MV RS, —{8P)
MOV @HKPARS, —(5P) i Bave system PAR 5 mapping
MOV RO, —{5P) 1 Bave request size on top of stack
H Set up pointers to memory map table
MOV MAPPAR, @HKPARS iMap PAR 5 to the mem allocation table
M LOMAP, R4 iPointer to 1st user available entry in MEMMAP
CLR RO i Save largest free region in RO
i  Search for the start of a free region
3% MOV HIMAP, R3 iPointer past last user page entry in MEMMAP
CHMP R4.R3 iAre we beyond end of last possible page?
BHIS 10% iBr if beyond end of user memory region
5UB R4,R3 ;iCalc # pages remaining to be checked
I TSTB (R4)+ iIs this page free?
BEQ 2% iBr if the page is free
S50R R3: 1% ;l.oop if more pages remain to be checked
BR 10% iBr if no free rTegion
i Found a free region —— Determine how large it is.
2% MOV (SP),R5 i bet requested number of pages
DEC R4 ;Point to lst entry in page table
MOV R4, R2 iRemember pointer to 1lst page entry
4% TSTB {R4)+ ;Is this page free?
BNE 3% iBr if not
DEC RS iDoes this satisfy the request?
BEQ 5% iBr if yes
20R R3, 4% sl.oop if more pages left to check
5 This region is not large encugh.
i  Remember size of largest free region seen.
3% NEG R2 ;Calculate size of this free region
ADD R4, R2
CMF Rz, RO ; Is this the largest free region seen so far?
BL.OS 8¢ iBr if not

MOV Ra, RO ;i Remember size of largest free region



;Continue searching

Job.

;i Get base page number of region

iGet request size

iReturn request size in RO

;Decrease total number of free pages
;iMark pages as in use by this job

i Get page number of start of region
i Bignal success on return

;8ignal failure on return

; Pop request size {(don’t change c—flag)
iRestore system PAR mapping

TSEXEC —-- T8X-Plus Executive Mo MACRO VOB 04 Friday 18-Dec—-87 07: %4 PFage 10-1
TRYMEM —-- Try to allocate memory space for a job

58 001046 Q00751 BR 8%

59 i

&0 i  We found a free region of adequate size.

&1 H Claim the region for this

b H

&3 001050 010203 RN MOy R2:R3

64 001052 011605 MOV {SP),RB

&% 001054 0103500 MOV R3, RO

&6 001086 140537 000000€ sUB RS, FREPGS

&7 0010662 110123 7 MOVB R1, (R3)+

&8 001064 0773502 son RS, 74

&9 001066 163702 0000006 suUR BASMAP, R2

70 001072 000241 CLe

71 001074 000401 BR 12%

72 ;

73 i Could not find a large encugh region

74 i

75 001076 000261 10%: SEC

76 ;

77 i Finished

78 H

79 001100 012605 12%: MOV {S§P)+,R5

80 001102 012637 0000006 MOV (SP)+, BHKPARD

81 001106 012605 MOV {8P)+, R5

B2 001110 012604 MOV (SP)+, R4

83 001112 012603 MOV (SP)+,R3

84 001114 000207 RETURN
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FREMEM —— Free a memory region

1 .B5BTTL.  FREMEM -~ IFree & memorTy Tegion

ey B S 1 o 1 o s, e ol e e o e s
3 H FREMEM is called to free an area of memory.

4 H

5 i Inputs:

b i Re = Base 512-byte page # of start of region.

7 ; RO = Number of S12-byte pages in Tegion being freed.

a ;

9 i Outputs:

10 ; FREFPGS is increased by number of pages being freed.

i1 ; MEMMAF is altered to show that the pages are free

12 i

13 001114 010244 FREMEM: MOV RaZ, —{(5P)

14 Q01120 0137446 0000006 MoV @HKPARS, —(5F) i Bave system PAR 5 mapping

15 001124 010044 MOy RO, —{(5P)

16 001128 001411 BEQ a3 iBr if no pages being freed
17 ;

18 i HMap PAR 5 to the memory allocation table

19 ;
20 001130 Q13737 0000006 000000G MOV MAPPAR, @#KPARS ;iMap PAR 5 to the memory alloc table
o H
22 ; Indicate that we have more free memory
23 ;
24 0011346 060037 0000006 ADD RO. FREPGS i Increase # free pages
25 H
26 i Mark pages as free in MEMMAP
27 i
28 001142 063702 0000006 ADD BASMAP, R2 iPoint to entry for first page
29 001146 105022 14: CLRB (R2)+ iMark pages in region as free
30 001150 077002 s508 RO, 1%
31 ;
32 H Finished
33 i
34 001152 012600 9% MOV {SP )+, RD
35 001154 012637 0000006 MoV (SP)+, @HKPARDS iRestore system PAR 5 mapping
36 001160 012602 MOy (SP)+, R

37 001162 QQ0207 RETURN
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TRYPLS —— Determine # memory pages available for PLAS

i CBBTTL TRYPLS —— Determine # memory pages available for PLAS
2 S e e e o e e s e i i S 2 i o e i B e S S o S St i o S 2 0 S O 5 S (e ot S i ) S St e e S S B S e e S S o
3 5 TRYPLS is called to determine the total number of user memory pages
4 i which could be used for a PLAS region.
5 5 This voutine is placed in Exec because we must use PAR 5 to access
) H the memory allocation tabhle.

7 i

8 H Inputs:

9 ; Ri = Current job index number.

10 i

11 H Outputs:

12 ; RO = Number of S12-bute pages available for a PLAS region.

13 i

14 0011464 010244 TRYPLS: MOV R&, —(8F)

15 001166 0137446 0000006 MOV CHUPARS, ~(5F) ; Save system PAR § mapping

16 H

17 i Map PAR 5 to the memory allecation table

18 i

19 Q01172 Q13737 000000¢ 0000006 MOV MAPPAR, @8KPARD i Map PAR 5 to the memory alloc table

20 ;

21 i Count number of pages available for a PLAS region

22 i

23 001200 013702 0000006 MOV L.OMAP, R2 iPoint to base of memory map

24 001204 003000 CLR RO ;Count pages in RO

25 001206 105722 19%: TSTB (R2)+ ;Is this page available for user jobs?

246 001210 002401 BLT 146% i By if not

27 001212 005200 INC RO ; Count number of user pages

28 001214 020237 0000006 las: CHMP R2, HIMAP ;Checked all pages?

29 001220 103772 BLO 15% iBr if not

30 001222 146100 Q000006 sUB LNBLKS(R1), RO ; Subtract space already allocated to this job

31 001226 166100 0000000 sUB LNSBLK(R1), RO ; Including other plas regions

32 001232 012702 0000006 MOV HLETSL, R2 ;Get index number of last job

33 001234 020201 7% CMP R2,R1 i Is this our job?

34 001240 001410 BEG 8% ;iDon’t count ocur job again

3% 001242 032762 000000C 0000006 BIT HEMLOCK VSNLOCK, LSWA(RZ) i Is this job locked in memory?

36 001250 001404 BEQ a% iBr if not

37 001252 166200 0000006 5UB LNBLKS{RZ), RO ;If locked, we can’t use its space

a8 001256 166200 0000006 suUB LNSBLK(R2), RO

39 001262 162702 000002 8%: 5U8 #2: R2 iMore jobs to check?”

40 001266 001383 BNE 7% iBr if yes

41 i

42 i Finished

43 H

44 001270 012637 0000006 MOV (SP )+, @HRPARD ;Restore system PAR O mapping

45 001274 0126012 MOV (SP)Y+, R2

446 001276 000207 RETURN
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TRYRGN ~— Try to allocate memory for global region

1 CBBTTL TRYRGN —— Try to allocate memory for global region

2 B i i 2 i e e 1 S et e e e e e
3 i TRYRGN is called to attempt to locate a free memory area for

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

5 i the highest available section of meory.

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

7 i rTegion. If it is necessary to swap Jjobs to free up a large

=] ; encuah area, the base of the area to be gotten is returned.

9 ;

10 H Inputs:

11 H RO = Number of 512-byte pages needed for region.

i i

13 i Dutputs:

14 ; C~flag cleared == Free area found and allocated for region.

15 H Rz = Base page # of region gotten.

1é i C-flag set ==3 Could not find free area.

17 ; Rt = == Impossible to collect that much free space,.

18 ; RO = Largest available area.

ie H RE non—zero == Swapping needed, RZ2=base page # of region.
20 ;
21 001300 010144 TRYRGN: MOV R1, -{8F)
22 001302 010346 MOV R3, - {8P)
23 001304 010444 MOV R4, —(5P)
24 0013046 010546 MOV RS, —-(GP)
2% 001310 0137446 0Q00000Q¢ Moy CHKPARDS, — (5
26 001314 010044 MOV RO, —(&8P) i Bave requested memory size on top of stack
27 i
28 i SBet up pointers to memoruy map table
=29 ;
30 001314 013737 000000C Q000006 MoV MAPPAR, @HKPARS i Map PAR 5 to memory allocation table
31 001324 013704 0000006 MOV HIMAP. R4 ;Pointer past last entry in memory map
32 001330 005000 CLR RO iSave largest area found in RO
33 ;
34 i SBearch for the start of & free region
35 i
36 001332 010403 8% MOV R4, R3 iGet pointer above top of next area to check
37 001334 143703 000000€ sUB L.OMAP. R3 iGet # pages left to check
38 001340 003443 BLE 10% i Br if we have checked all pages
39 001342 114401 1%: MOVB -(R4),R1 ;Is this page in use?
40 001344 001407 BEQ 2% iBr if page is free
41 001346 002404 BL.T b% iBr if page not available to user jobs
42 001350 032741 0000006 0000006 BIT #HEMLOCK, LSWH(R1Y; Page belong to job that’s locked in memory?
43 0013546 001404 BEQ 2% i Br if not
44 Q013460 077310 a3 5 S0B R3, 1% ;i Continue searching for start of free area
435 001362 000452 BR 10% iBr if no free area
46 i
47 i Found the start of an avsilable area.
48 i Determine how large it is.
49 i
50 001364 011605 S MOV (SP),R5 iGet requested number of pages

351 0013646 010402 MOV R4,RR2 i Save pointer to highest avail page in area
352 001370 005305 DEC RS ;Do we only need 1 page?

53 001372 001424 BEQ 5% iBr if yes

54 001374 020437 0000008 4 CHMP R4. LOMAP i Are we down to ist page?

55 001400 101413 BILOS 13% iBr if yes

546 001402 114401 MOVE -{R4),R1 iIs this page in use?

57 001404 Q01400 BEQ 14% iBr if not
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TRYRGN —— Try to allocate memory for global region
58 001406 002411 BLT 3% iBr if page not available to user jobs
59 001410 032741 0000006 000000 BIT HEMLOCK, LLEBW&L(R1); Page belong to job that’‘s locked in memory?
&0 001418 001000 BHE 2% i Br if yes
&1 001420 Q05305 144 DEC RS ;Does this satisfy the request?
&2 001422 001410 BEQ 5g iBr if yes
&3 001424 Q77310 s0nR R3, 4% ;Loop if more pages need to be checked
&4 001426 000401 BR 3% ; This area is not large enough
&5 H
[Y=) ; This region is not large encugh.
&7 i Remember size of largest free region seen
&8 H
&9 001430 Q05202 134: ING R2
70 001432 140402 3% suR R4, R2 ;Calc # pages in area
71 001434 020200 CHMP R2, RO ;Is this the largest free area seen so far?
72 001434 101730 BL.OS 8% i Br if not
73 001440 Q10200 MO R2: RO i Remember size of largest free area
74 001442 0007371 BR a¢ i Continue searching
75 H
Té H We found an available area of adeguate size.
77 H See if the area is completeluy free or if job swapping will be
78 H required to free it.
79 i
80 001444 011605 O MOV (SP), RS i Get # pages needed for region
81 0014446 010300 MOV RS3: RO iReturn request size in RO
82 001430 010402 MOy R4, R2 ;Get pointer to lowest entry in free area
83 001452 143702 0000006 5UR BASMAP, R2 ; Convert to page number
84 001434 010403 MU R4,R3 iet pointer to 1st page in area
85 Q01460 1035723 les: TETR (R3)+ ;Are all pages free now?
8& 001442 001013 BNE 15% iBr if not —— Swapping will be rTequired
87 0014464 077503 508 RS, 146% ;i Test all pages in region
28 ;
89 i The area is free. Claim it for the region.
a0 ;
21 0014466 010403 MOV R4, R3 iGet pointer to base of area
92 001470 011605 MOV (SP), RS iGet # pages in region
93 001472 1460827 0000000 sun RS, FREPGS iDecrease total number of free pages
94 0014746 112723 Q000000 17%: MOVE #MAERGN, (R3)+ ; Say area used for shared region
25 001502 077503 508 RS, 17% iClaim entire ares
6 001504 000241 CL.C i Bignal success on return
97 001504 000402 BR 12%
78 ;
99 i Could not find a large enwcuygh area.
100 ; Return in RO the size of the largest area found.
101 ;
102 Q01310 005002 10%: CLR R2 ; 8ay could not find an area
103 001512 000261 15%: 8¢ ;Signal failure on return
104 i
105 i Finished
106 ;
107 001514 Q126005 124 MOV (8PY+, RS ;Pop request size (don’‘t alter C-flag)
108 001516 012837 0000000 MOy (8P )+, @HKPARD ;iRestore PAR 5 mapping
109 001522 012400 OV (SP)+, RS
110 001524 012604 MOV (8P )Y+, R4
111 Q015246 012603 MOV {SPY+, R3
112 001330 012401 M {SP)+, R1
113 001332 Q00207 RETURN
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SETMARP —- Set up memory mapping registers for a job

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

2 e et it et 2 it i e s G bt vt O Pt 9 S o S it o ke b A e e e i S S8 S A St ek S e £ P S St S B S G s S e B 8 R 7 e
3 i SETMAP is called to load the memory mapping rTegisters for a job.

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

& i Inputs

7 H R1 = Job index number.

g ; LNBLKE = # 256-word blocks assigned to job.

9 H LPARBS = Physical address {(32-word block #) of job’s virtual address O.
10 3

11 ; Outputs:

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

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

14 context block.

13 H

146 001534 0102446 SETHMAP: MOV Ra, —=(&P)

17 00153& 010344 MOV R3, —(8P)

18 001540 010444 MOV R4, —(5P)

19 001842 010354646 MOV RS, -(5P)
20 i
21 i SBee if we are setting up mapping for Kmon or @ regulaer user job.
2 ;
23 001544 0327&1 0000006 000000G BIT #EINKMN, LBWA(R1); Is Kmon running?
24 001552 001433 BEQ 7 iBr if not
25 H
26 i Set up mapping registers for Kmon as follows:
27 ; 000000-037777 ="y Q00000~037777 (Map over TSGEN)
28 H 040000-(top of Kmon) -~ Job program space
29 i 140000157777 -3 JJob context area
30 i 1&0000~-177777 -~ Simulated Monitor vector table
31 i
32 ; Map virtual page O (OQ0000-017777) to physical TSGEN:; allow write access.
33 ;
34 001554 005037 0000006 CLR @H#HUPARQ s Map virtual page O to physical page O
35 001560 005037 00000048 CLR CUPARO ;8ave info in context block
36 001564 Q12737 077406 0000006 MOV #77406, BHUPDRO ; 4kw window, allow read & write access
37 001572 Q12737 0774046 0000006 MOV #77406, CUPDRO ; Bave info in context block
38 00146400 012737 000200 0000006 MOV #200, HUP AR i Map virtual page 1 to physical page 1
39 001606 012737 000200 0000006 MOy #2200, CUPAR L
40 0014614 012737 077406 0000006 MOV #$77404, @HUPDRL  ; 4kw window, allow read % write access
41 001622 012737 077406 0000004 MOV #774046, CUPDR1
42 i Now enter code to map virtual pages starting with # 1 to job program area.
43 0014630 Q12704 000004 MOV #4. R4 ;8tart mapping with page # 2
44 0014634 012705 000016 MOy #14. ., RS ;End mapping with page # 7
45 0014640 000411 BR 2%
4é4 ;
47 i We are mapping an ordinary user Job.
48 i  Bet up mapping as follows:
47 ; Q00000~(top of program) —-—> Job program space

20 ; 160000177777 -3 Monitor vector table

31 i

o i  Set up user mode mapping registers.

2] i

54 Q014642 0OQ5C04 7é: CLR R4 ; 8tart mapping with page # O

55 0014644 Q12705 0000146 MOy #14. RS iAssume we should map through page 7
56 Q014650 032761 000000 QO0O000E BIT #HEIOMAP, LBWL(R1); Does job want page 7 mapped to 1/0 page?

37 001636 00140 BEQ® =% iBr if not
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SETMAP —— Set up memory
58 Q014660 012705
59 0014664 016102
&0 0014670 1463702
&4l Q01474 072227
b2 Q01700 016103
63 Q01704 010200
64 001704 001432
45 001710 020027
46 001714 101402
&7 001716 012700
&8 001722 160002
&9 001724 Q03300
70 Q01724 000300
71 Q01730 032700
72 001734 042700
73 001740 0100464
74 Q01744 010064
75 Q01750 010364
76 001754 010364
77 001760 0&2703
78 001764 062704
79 001770 020405
80 001772 Q03744
a1
82
83
84
85 Q01774 0204005
86 001776 101007
87 002000 003044
88 002004 00350464
89 002010 062704
20 002014 QQO747
71
92
%3
24 002016 032761
?% 002024 00141
Q4
97
28
97 Q02024 012737
100 002034 Q12737
101 002042 012737
102 0020530 012737
103 002056 000426
104
105
106
107 002040 032761
108 0020684 001022
109 002070 013702
110 002074 142702
111 002100 072227
112 Q02104 046102
113 002110 010237
114 002114 010237

Executive Mo MaACRD V05, 04

mapping registers f

DOO014
0000008
0001647
000003
00000086

6

2%

000200

000200
1%:

0000046
1002461
0000004
000000%:
0000008
0000006
000200
000002

e tee tme e

as%:

00000046
0000006
000002

000000& 00000086

0000008
0000008
077408
Q774046

0000006
0000006
0000006
0000008

i

000000& 000000C
Q00170
0000008
177772
0000005
0000006
0000006

114

or a job
MOV
MOV
5UDB
ABH
MoV
MOV
BEQ
CMP
B1.OS
MOV
S5UB
DEC
SWAB
B1&
BicC
MOV
MOV
MOV
MoV
ADD
ADD
CMP
BlLE

Finished
Disallow

CMP
BHI
CLR
CLR
ADD
BR

#12. . RY
LNBLKS(RL1), R2
CXTPAG, R2

#3, R2
LPARBS(R1), R3
Rz, RO

8¢

RO, #128.

1%

#128. , RO

RO, R2

RO

RO

#6, RO
#100261, RO
RO. UPDRO{R4)
RO, CUPDRO(R4)
R3,; UPAROL{R4)
R3, CUPARO(R4)
#128. . R3

#2, R4

R4, R5

2%
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; If yes, only set up mapping through page &
iGet # 256-word blocks assigned to job
; Bubtract # blocks used by context area
iCvt to # 32-word blocks for job

;i Get base block # of job area

iGet # 32-word blocks left to be assigned
iBr if finished

iMax of 128 blocks per page

iBr if ok

;Assign 128 32-word blocks to this page
iGet # blocks left after this page

iGet # blocks — 1

;Put # blocks in left byte

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

i Set PDR for page

; Bave info in context block

i Bet PAR for page

i Save info in context block

; Advance page base block number

; Advance register pointer

i Check for last PAR register mapped

iGo do next page

mapping all pages in user program space.
access to other pages.

R4, R5

by
UPDRO(R4)
CUPDRO(R4)
#2, R4

a%

i Have we done all pages?

iBr if yes

iDisallow all access to the page
;i Save info in context block

i Move on to next page

See if we should map user par7 to simulated Rmen or to 1/0 page.

BIT
BEQ

Map user

MOV
MOV
MOy
MOy
BR

Map user

BIT
BNE
MOV
5UB
ASH
ADD
MQav
MOV

#EIOMAP, LEW&{R1); Does job want to access 1/0 page?

114

par7 to I/0 page.

;Br if not

#I0PAGE, @HUPARY ;Set address for PAR7

#I0OPAGE, CUPAR7
#77406, BHUPDR7

#77406, CUPDR7
4%

;Bet info in context block
i Bet read/write access and full page size

page 7 (1&60000-177777) to simulated monitor vector table.

#EVIRJB, LEWZ(R1); Is this a virtual job?

4%

CXTRMN, R
#HCXTBAS, R
H—-6&6. ., R2
LCXPAR(R1)., Re
Rz, @RUPAR7
R2, CUPAR7

;i If yes then don‘t alter user’s PAR 7

;iGet virtual address of RMON in context blk
iet offset to RMON within context blaock

i Convert offset to 64-byte units

; 6dd PAR base for context area

iMap user page 7 to table

; Save info in context block
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SETMAP —— Set up memoTy mapping
115 002120 013737 000200
116 002186 013737 0002007
117
118
119
120 002134 0327481 0000008
121 002142 001414
182 002144 016100 0000006
123 002150 010037 000000G
124 0021%4 010037 0000006
125 002160 013737 0001467
126 002166 013737 00014667
127
128
129
130 Q02174 005002
131 002176 016200 0000006
132 002202 001412
133 002204 (0100462 0000006
134 002210 010062 0000006
135 002214 Q16262 0000006
136 002222 016262 0000006
137 002230 0622702 000002
138 002234 020227 000016
139 002240 101756
140
141
142
143 002242 110137 0000006
144 Q02244 032741 0000006
145 002254 (001403
146 002256 052761 00000006
147
148
149
150 0022464 Q12600
151 Q02266 (012604
152 002270 012603
1853 002272 012602
154 002274 0Q0207

MACRO VOB
registers

0000006
0000006

0000006

0000006

0000006

Q000006
0000006

Q000006

0000006

04 Friday 18-Dec—87 07: 546 Fage 14-2
for & Jah
MOV RMNPDR, @#UPDR7 ; Set up mapping contral
MOV RMNPDR, CUPDR7 i Save info in context block

i Map user page & to context block if KMON is running

4 BIT HEINKMN, LSWA(R1); Is Kmon running?
BEQ 10% ;Br if not
Moy LCXPAR(R1), RO iGet PAR value to maep context block
MOV RO, @HUPARS iMap user page & to job context ares
MOV RO, CUPARS& ; Bave info in context block
MOV CXTPDR, @HUPDRS s Allow read and write access
MOV CXTPDR.: CUPDR6
i See if job has any associated shared run—time systems
10%: CLR R& iInit table index for FPARO
13%: MOV RPDR(R2). RO ;Do we need to load this PAR7Y
BEQ 14% iBr if not
MOV RO, UPDRO(RZ) ;i 5et PDR control flags
Moy RO, CUPDRO(R&) i Save info in context block
MOV RPAR(R2), UPARD(R2); Set PAR value
MOV RPAR(R2), CUPARO{RZ) i Bave info in context block
144 ADD #2, R2 i Advance PAR table index
CMP R2, #2#7 iHave we done all 7 PAR’s7?
BL.OS 13% iBr if more to losd

i BSet flag that says mapping information in job context block is valid

MOVB R1, MAPUSR i Say memory mapping set up for this job

BIT HEKINIT, LSW{R1) s;Has Kmon finished initializing context block?
BEQ 9% ;Br if context block not initialized yet

BIS #EMAPOK, LSW/(R1); Mapping info in context block is valid

i Finished

G MOV (8P)+, RS
MOV {8P)+, R4
MOV {GP)+,R3
MOV (SP)+, R2
RETURN
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= l.pnad memory mapping from context block
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PAR and PDR registers from the mapping information in the job’s

: Bay memory mapping set up for

to
to
to
to

hardware
PAR data
hardware
PDR dats

The context block information was set up by the

PAR register base
cells in context block
PDR register base
cells in context block

8 PAR and PDR registers
a user—mode PAR register
a user—mode FDR register
if more to load

for the current job

current job
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LODMAP —— Load memory mapping from context block

1 CSRTTL LODMAP

2 i

3 i LODMAP is called to load the user—mode memory management
4 H

5 ; context block.

& i tast call to the BETHMAP routine.

7 ;

8 00227&6 010144 LODMAP: MOV R1, ~-{&P)

T Q02300 010246 MOV Ra, —{8P)

10 002302 010344 MOV R3, —(&P)

11 002304 010444 MOV R4, -{GP)

1 ;

13 i Bet up pointers to the registers

14 ;

15 002306 (L2701 0000006 MOV #UPARO. R1 ;Point
16 002312 012702 0000006 MOy #CUPARO, R2 iPoint
17 002314 012703 0000006 MOV #UPDRO, R3 iPoint
18 002322 012704 000000¢ MOy #CUPDRO, R4 iPoint
19 H
20 i Load the PAR and PDR registers
21 ;
22 002326 012700 000010 MOV #8. , RO i load
23 002332 012221 16 MOV (R2)+, (R1)+ i Load
24 002334 012423 MOV (R4)+, (R3)+ iLoad
25 002336 077003 8508 RO, 1% iLoop
26 ;
27 i Bay memory mapping is set up
28 i
29 00R340 113737 000000& 000000 MOVB CORUSR, MAPUSR
30 ;
31 i Finished
3= i
33 0023448 012604 MOV {SP)+, R4
34 002350 012603 MOV {(8P)+, R3
35 002352 01260 MOV {(SP)+, R2
346 002354 012601 MV (SP)+,R1
37 0023586 000207 RETURN
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MAPBYS —~- Map to the system code regions
1 5BTTL MAPSYS —~— Map to the system code regions
2 3 e et e ot e s o e et i s e e S st b s e S s So004 Paa20 Seree S Sovet e weos S Smtn oo Gvuvn Grar Suren Sebeh 96600 $4S05 S Shint e SHbss $4RE2 S00ss i St 4o ath St Sosmd s Senem S Armes o
3 ;
4 i MAPSYS actually performs the mapping required to execute code in
] 5 the mapped system regions. The mapped suystem code includes TSUSR,
& ; TSEMT, TSLOCK, and TSSPOL. The correct calling interface is
7 i
a i CALL MAPSYS
9 H with RS containing the <segment numberli#s
10 i
11 ; The output of the subroutine actually changes the KPARDS contents to
i2 ;3 get to the correct physical memory locations.
13 i This routine must preserve the C~bit because it will be called
14 i from the OCALL (inter-overlay call) handler.
15 ;
1é i
17 ; Overiay table structure:
18 i
i9 ; loc &4 -3 $OVTAR:
20 i . WORD <IDENTIFIERZ, <KPARS>, <WORD COUNT>
21 i DUMMY SUBROUTINES FOR alLl. OVERLAY SEGMENTS
2 i
23 002360 MAPGYS:
24 002360 011644 MOV (SP), ~(5F) ireposition return address
29 002362 0137646 0000006 000002 MOV eH#PSW, 2{5P) isave psw with current interrupt priority
26 002370 032737 000340 0000006 BIS #340, @#PSW idisable interrupts
27 002376 010337 000032° MOV RS, 8YSMAP istore the mapped region number
28 002402 043705 0000006 ADD OVRADD, RS i add the pointer to the overlay table
29 002406 016337 1777723 0000006 MOV 0. PAR-4{R5), @#KAPARDS; enter the physical memory location

30 002414 000002 RTI ireturn with previous psw and priority



———— ——
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PRETAT —— Pack user status into coentext block

1 .SBBTTL PKSTAT —— Fack user status into context block

= B o e bt P 1 2 o 1 £ i e o e o o e e e
3 i PRSTAT is called to pack all of the status information about the
4 i current user into the user‘s context block.

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

1) i All registers are preserved.

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

a ;

9 i Inputs:

10 ; R3 = Pointer to top of user stack in Jjob context area.

11 i

12 ; Outputs:

13 ; R3 = Updated user stack pointer {(after pushing jJob status).
14 i

15 002416 010144 PRSTAT: MOV R1, —(58P)

16 002420 113701 0000006 MOVB CORUSR, R1 iGet job index number

17 ;

18 H Save PSW and user mode GP.

19 H
20 002424 013743 0000008 MOV CHPSW, —(R3) i Save PSW
21 002430 0B2737 0000008 000000G BIS #UPMODE., @#FP5W iMake sure previous—mode = user
22 002434 1065086 MFPD ap ; Get user—mode SP
23 002440 011643 MOV (SP), -(R3) i Push user &P
24 002442 012637 0000006 MOV (8P )+, UMEPSY iSave 1t in context block cell also
29 i
26 ;i Bave some cells in program space
27 i
28 002444 032761 0000006 000000 BIT #ERDSAV, LEWI1{(R1); Are we Teading in 5AV file now?
29 002454 001007 BNE 1% iBr if yes —— Don’t save info from memory
30 002456 1063537 0000008 MFPD @H#ERRLOC ; Save error cells
31 002462 012643 MOV (SP)+, ~{R3)
32 002464 106337 0000008 MFPD e#JSWLOC ivJob status word
33 002470 012641 000000& MoV (SP)+, LJSWIRL)
34 i
39 ; Save the current kernel FAR 5 region mapping
36 ;
37 002474 013743 0O00000& 1% MOV EHKPARS, —~(HI) ; Save kernel par D mapping
38 i
39 ; See if we need to save state of FPU
40 i
41 002500 Q05737 000000¢ 87T UFPTRP i Is user using the FPU?
42 002504 Q01424 BEQ 2% iBr if not
43 002506 032737 000000& 0000006 BIT #CWEFPY, CONFIG  ; Does system have an FPU?
44 002514 001420 BEG 2% iBr if not
45 i Bave contents of FPU accumulators
44 Q02516 010244 MoV Ra, —(8P)
47 002520 170202 STFPS R2 iHold floating point status in R2
48 002522 010243 MOV R2, -(R3) i Bave floating point status register
49 002524 170011 SETD ;Set to 64-bit mode

50 0025246 174043 857D RO, —(R3) i ACO

51 002530 174143 8TD R1, —(R3) ;ACT

52 002532 174243 8TD R2, —(R3) 3 ACR

53 0023534 174343 ST R3, —(RIM s AC3

54 002536 172404 1.DD R4, RO ;i ACH—~-2ACO

55 Q029540 174043 STD RO, —(R3) ;3 (ACH)

546 002542 172405 1L.OD RS, RO i ACS——2AC0

37 002544 174043 57D RO, —(R3) i (ACD)
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PRETAT - Pack user status into context block
58 0025446 170104 LDFPS R2 iLeave FPU status same as on entry
59 002550 1035037 0000137 CLRB FPUUSE ;FPU is no longer in use
&0 002554 Q12602 MOV (SP)+, R2
&1 i
&2 ; Finished saving status
&3 ;
64 Q025546 012601 g MOV (SP)+.R1

65 002560 000207 RETURN
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UPSTAT —- Unpack user status from context block

1 .BBTTL  UPSTAT —— Unpack user status from context block

= T e e e e e e e e e e e e e e e e e e e e o o o o e o o e s
3 i UPSTAT is called to unpack the status information stored in the
4 i user’s context area and get the user ready to run.

5 i When called, R1 must contaein the user index #

=) i All registers are preserved except RO

7 i

g 3 Inputs:

g H Rl = Job index number.

10 H R3 = User context area stack pointer

11 i

12 ; Outputs:

13 i R3 = User context area stack pointer after Job status is popped.
14 i

15 002562 0104446 UPSTAT: MOV R4, -{5P)

16 002564 Q10546 MOV R3, ={5P)

17 00288686 052737 0000006 000000C BIg #UPMODE, @#P5W iMake sure previous—mode = user
18 H

19 i Bee if FPU unit needs to be restored
20 ;
21 002574 005737 000000 T&T UFPTRP i Is user using FPU?
22 002600 001420 BEQ b iBr if not
23 0024602 032737 0000006 0000006 BIT #CWEFPU, CONFIG i Does system have an FPU?
24 002610 001414 BEQ 3% iBr if not
29 i Restore the FPU registers and status
26 002612 110137 000013° MOVB R1, FRUUSBE iS8et flag saying FPU unit is in use by job
27 002614 170011 SETD iSet 64-bit mode
28 002620 172423 LDD (R3)+, RO ;Get ACD
29 002622 1740058 8Th RO, RS
30 002624 172423 1.DD (R3)+, RO iGet AC4Y
31 0026284 174004 STD RO, R4
32 002630 172723 LDD (R3)+,R3 i ACT
33 002632 172623 LDD (R3)+,RR2 A2
34 002634 172523 LDD {R3)+,R1 i ACT
35 002636 172423 LDD (R3)+, RO i ACO
36 002640 170123 LDFPS {R3)+ iLoad FPU status register
37 ;
38 i Restore the mapping for kernel PAR 5
39 ;
40 Q02642 012337 00000046 3%: MOV (R3)+, @HKPARD ;iRestore mapping for PAR 5
41 ;
42 i Restore some cells in program space
43 ;
44 0026446 032761 0000006 0000006 BIT HERDSAV, LEW1I1{(R1); Are we Teading in SAV file now?
45 002654 001007 BNE 1% ;Br if yes —— Don‘t alter memory image
44 002656 0l6146 0000008 MOV LJSW{R1), -(5F) ;.Job status word
47 Q02662 1064637  CO00008H MTPD e@#JSWL.OC
48 002666 012346 MOV (R3)+, —(8BF) i Error cells
49 002670 106637 0000006 MTPD E#ERRL.OC

30 ;

51 i Restore PSW mode and user-mode SF.

92 ;

53 002674 Q1234646 1%: MOV (R3)+, —(5P) iUser—mode SP

54 002674 10646068 MTPD Sp

55 002700 005037 0000006 CLR UMEPSY i 8ay user SP has been loaded

56 002704 012300 MOV {R3)+, RO iGet saved PS8

57 0027086 042700 147777 RIC #147777: RO iClear all but previous-mode field
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UPSTAT —-— Unpack user

o8
59
&0
61
&2
&3
&4
65

ooR712
00270

00274
002726
002730

042737
050037

012600
0124604
000207

status from context

000000& 0000006
000000%

~

block

BIC
BIS

Finished

MOV
MOV
RETURN

#UPMODE, @#PSHW ;Clear previous—mode field in PS
RO, @H#HPSW ;Possibly set previous-—mode field
(SP)+, RS
(SP)+, R4
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DOCMPL —— Call job’s completion routines
1 .BBTTL  DOCMPL —— {all job’s completion routines
2 3 e e e i 00 S v st St S e s ke S S v S St $01 S0 SR St 5t St S e St S o S S s S St 4ot St B e St o 200 S 4 ot S (e e e v e e e PR I AR S S et St b 0 e ke S e i . et Sk
3 5 DOCHMPL. is called from the job scheduler just before returning control
4 i to & job. On entry we are running on the user context-area stack.
5] H If there are pending completion routine requests for this job and we
& i are not already executing in a completion routine, we call the completion
7 i Toutines,
8 i
(= i Inputs:
10 ; Rl = Job index number
i1 5
12 002732 DOCHMPL.:
13 ;
14 H See if any completion routine is pending for this job.
15 i
16 002732 0146100 0000006 MOV LCMPL{R1), RO s Is any completion request pending for job?
17 002736 001410 BEQ 12% iBr if not
18 ;
19 i There is a pending completion routine for the job.
20 i Don’t enter a completion routine if one of the same or higher class
21 ; priority is already in execution for the job.
22 i  However, allow a higher class completion routine to interrupt a
23 i lower class routine.
=24 ;
25 002740 1246037 0000008 0000006 CHMPB CA$CP(RO), CURCP ;Is this request of higher priority?
26 002746 101404 BL.OS 12% iBr if not
27 ;
28 i We want to enter this completion routine.
29 i Don’t enter any synch or completion routines if no-abort flag is set.
30 ;
31 002730 032741 0000003 0000006 BIT #ENOABT, LESWY(R1); Was the no—abort flag set?
32 002756 001401 BEQ 134 iBr if not
33 0027460 Q00207 12%: RETURN iDon’t do any completion routine processing
34 H
35 i There is a pending completion routine request and we are not currently
36 i executin a completion routine so we should call the pending routines.
37 ;
38 i SBave status of jJob on context-block stack.
39 ;
40 002762 Q10046 134 MOV RO, —{SP)
41 Q02764 010144 MOV R1, -{8F)
42 Q027464 010244 MOV R2, —(8P)
43 002770 010344 MOV R3, —(8P)
44 Q02772 010444 MoV R4, —{(8P)
45 002774 010544 MOV RS, —{(8F)
446 002776 013744 0000000 MOV EHKPARS, —(GP) i Bave kernel PAR 5 mapping
47 i
48 i Buwitch to system stack so PRSTAT can push Job status on context-block
49 i stack,
50 ;
51 003002 010403 MOy SP.R3 ;i Bave current job-context-block stack pointer
52 003004 012704 001000 MOV #8588, 8P i Switch to system stack
53 003010 113703 0Q00013¢ MOVB FPUUSE, RY ; Remember if job is using FPU
54 Q03014 Q04737 00241467 CaLl PKSTAT ;i Bave Job status on context—block stack
55 003020 110337 000013¢ MOVB RS, FRPUUSE iTell system if Job is using FPU
56 003024 010306 MOV R3, GP ;Bwitch back to context stack
57 003024 005037 000000¢ CL.R UMSPSY ; Bay user 5P is active— used for real—-time int
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DOCMPL -~ Call job’'s

o8

B9

&0

61

b2

63 003032 116140
b4

1=}

66

67 003036

&8 003044 012700
69 003050 060100
70 003052 016005
71 003034 001540
72 003060 126337
73 003066 101534
74 003070 132745
75 003076 Q01000
76 003100 Q05761
77 003104 001402
78 003106 010500
79 003110 Q00740
80

81

82

83 003112 016560
84 003120

85

86

87

88 003126 113746
89 003132 116537
20 003140 116500
21 003144 120041
92 003150 001004
93 003152 110061
94 Q03156 105237
95

96

97

28

79 003162 (010103
100 003164 016504
101 003170 016544
102 003174 Q16544
103 003200 116502
104 003204 016537
105 003212 010501
106 003214 004737
107 003220 012601
108 003222 012600
109

110

111

112

113

114 003224 032702

Executive Mo
completion

0000008

0000000

000000G

000000e

0000008

0000006

000000¢

000000G
0000006
0000006
0000006

0000006
000004

0000008
0000008
0000006
00000046
0000006

0000006

00000086

MACRO

000000

0000006

0000006

0000006

Q000006

Vo5, 04
routines

L S

H

i

16%:

N o e e e
L

e we ter e s

Cur
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status has been saved.
Save current

Job execution priority on stack so0 we can restore it after

calling all completion routines.

MovR

LPRI(R1), ~{&%P) ;Save job execution priority

Frocess next completion request.

DISABL

Moy
ADD
MOV
BEGQ
CMPB
BL.OS
BITH
BNE
T8T
BEG
MOV
BR

i#¥ Disable interrupts ##
#LCMPL~CQ%I.NK. RO; Get fake pointer to compl Q head

R1i,RO i Peint to list head for our job
CAsL.NK(RO), RS ;i Get address of next compl Q element
2% iBr if no more elements left to process

CQ$CP{(R5), CURCP i Is this request class higher than current
2% ;i Br if not --— No more requests to process now
#QAFHESCR, CQHFLEG(RS);: Is this a system or user compl routine?

16% i Br if system compl routine

LIOHLD(R1) i Should we hold user compl routines?
164 ;Br if not

RS, RO ilink to next element

174 ; 8kip over user compl requests in list

Unlink completion queue request from list.

MOV

ENARL

COELNK(RS), CQELNK(RO) i Remove compl request from list
i #% Enable interrupts ##

Set job execution priority to thet specified in completion gqueue element

MOVB
MovB
MOovB
CMPB
BNE

MOVB
INCB

CURCP, —(5P) ; Save current completion vtn class priority
CQ#CP(R5), CURCF ;Remember class priority of compl rtn
CAQ$PRI(RS), RO iGet execution priority for compl queue

RO, LPRI(R1) i Do we need to change job priority?

7% i Br if not
RO, LPRI(R1) ; Bet new execution priority
DOSCHD i 8ay a job scheduler cycle is needed

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

MOV
MOV
MOV
Mav
MOovB
MoV
MOV
CALL
MOV
MOV

Determine
bhe called
called in

BIT

R1,R3
CAQ$RTN(RS), R4
CQHRO(RS), ~(GP)
CQERI1(RS), ~{GP)
CQ$FLG(RS), R2 i Control flags

CQEPAS(RD), @#HKPARDS ; Set up mapping for PAR 5

i Save job index number in R3
iAddress of completion routine to be called
; Bave info on stack for now

RS, R1 ;BGet address of queue element to Ri
QFREE iFree the quevue element

(8P)+,R1 iRecover values to pass in RO & Ri
(8P )+, RO

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

#QF$SCR, R2 ; Is this a system or user completion routine?
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pDOCMPL —- Call

Jjob’s completion routines

11% 003230 001406

116
117
118
119
120
121
122
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
153
154
155
156
157
158
159
160
161
162
1463
164
165
166
167
168
169
170
171

003232
0032346
003240
00324
003244

003246
003254

003256
003264
003270
003274
Q03300
003302
003304
003310
003312
003314

003316
003322
003330
003332
003336
003340
003344

0033446
003352
003356

003360
003366
003370
003374
003376

032702
001401
005011
004714
000449

032763
001034

052737
013702
012742
010237
106506
012602
Q12746
106642
010246
106606

012746
032737
00140:
052716
010444
0127005
00000

113701
112637
000627

112603
1035737
0010245
116103

000000C

0000006

0000006
0000006
0033467
0000006

000000e

000000C
0000006

000020

000024

00000086
0000006

0000008

0000006

0000006

0000006

0000006

BEG

i We are callin

BIT
BEQ
CLR
ALl
BR

15%:

e e e ws N

BIT
BNE

-

o

BI&
MOV
MOV
MOV
MFPD
MOV
Mav
MTPD
MoV
MTPD

LT T S

MOV
BIT
BEQ
BIs
MOV
MOV
RTI

14%:

PE S et e tme

MOVB
MOVB
BR

MY e W e e
Y
w

ENABL.
MOVD
T&TB
BNE
MOVE

&% iBr if user completion routine

g a system completion routine in kernel mode
. BYNCH or

#AF$SYN!QF$I0OT,R2 i Is this a . TIMIO routine?

15% iBr if not

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

5% ;Finished with completion routine

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

This is set during job exit/abort cleanup.

HENOUCR, LSWY{R3); Should we ignore user-mode completion rtns?
5% ;Br if yes

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

#UPMODE, @HPSW iMake sure previous mode = user

EMTCAD. R2 ;Get pointer to top of return addr stack
#5%, —{R2) ;Push our return address

R2, EMTCAD i Bave updated stack pointer

Sp iGet user’s stack pointer

(SP)+, R2

#CPLEMT, —(BP) ; Btore address of exit EMT on user’s stack
~-{Rz2)

R2, ~(8P) ;iRestore updated user’s stack pointer

8P

Now push fake PS & PC on stack so RTI will enter compl routine
in user—mode.

#UMODE 'UPMODE, —(SP);i User—-mode PS8
#D$DMON, D. FLAG i Is debugger doing data monitoring?

14% ; Br if not

#20, (5P) i Bet trap flag in PSW

R4, -{(8P) i Address of completion routine

#24, RS iMake RS point to word with O for FORTRAN subs

;Enter 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, R1 ;bet back job index number
{SP )+, CURCP iRestore compl routine class priority
1% iCheck for more pending completion requests

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

; ## Enable interrupts ##%

;Get saved job execution priority

iAre we still in & completion routine?
i Br 1f yes

;Get base priority for

{SP)+, R3
CURCP
8%

LBEPRI(R1),R3 job

.
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DOCMPL —— Call job’s completion routines
172 003402 032741 0000008 0000006 BIT H#EVNOTT, LEBWIR1)Y ; Is this a disconnected virtual job?
173 003410 001417 BEQ 8% i Br if not
174 003412 120337 0000008 CMFB R3, VPRIHI ;Does job have a fixed high priority?
175 0034146 103014 BHIS 8¢ iBr if yes
176 003420 120337 0000008 CMPB R3, VPRILO i Does job have a fixed low priaority?
177 003424 101411 BL.OS a% ;Br if yes
178 0034246 113700 0000006 MOovB VPRIVR, RO iGet prio reduction for virtual jobs
179 003432 1460003 SUB RO, R3 i Reduce priority for detached virtual jobs
180 003434 120337 000000& CMPB R3, VPRILO i But don‘t go into special low prio range
181 003440 003003 BeT 8% ;Br if ok
182 003442 113703 0000006 MOVB VPRILO,R3 i Force above fixed low priority
183 0034446 005203 ING R3
184 003450 120341 0000008& 8% CMPB R3, LPRI(R1) i Are we changing the job’s priority?
185 003454 0014041 REQ 10% iBr if not
184 003454 110341 0000008 MOVE R3, LPRI{(R1) iBet new priority for job
187 0034462 105237 000004 INGB DOSCHD i8ay a jJjob scheduler cycle is needed
188 0034466 0246127 0000008 0000006 10%: CMP LSTATE(RL), #8%4RT ; Is job in a real—-time state?
189 003474 101005 BHI 3% iBr if not
190 Q034746 120337 0000008 CMPB R3, VPRIHI iDoes job have a real-time priority?
191 003502 103002 BHIS 3% iBr if yes
192 003504 004737 00532067 Call QHIPRI i Requeue Job in normal high-prio state
193 ;
194 i Unpack job status.
195 i
196 003510 010603 N MOV 8P, R3 i Bave user context—block stack pointer
197 003512 012706 001000 MOV #8585, 5P i Bwitch to system stack
198 0033516 004737 0025627 CALL UPSTAT iUnpack job status
199 003522 010306 MOV R3, GP i Bwitch back to context-block stack
200 ;
201 i Finished
202 i
203 003524 012637 000000€¢ MOy {(SP )+, @HKPARDS iRestore mapping for kernel PAR 5
204 0033530 012605 MOy (SP)+, RS
205 003532 012604 Moy (SP)+, R4
206 003534 012603 MOV (GP)+,R3
207 003536 012602 Moy (SP)+, R2
208 003540 012601 MoV (GP)+, R1
2089 003542 012600 MOV {SP)+, RO

210 003544 000207 RETURN
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SUTOP —- Set top of memory for a8 job
1 CBBTTL 8SUTOP  ~- YBet top of memory for a job
= B T e e e e e e e e e e e e e e e e B B e e e o 7 e e e o o St 0ttt e e
3 ; SUTOP is called to set the top of memory for the current job.
4 ; If memory expansion is being requested and the required memory space
5 H is not available, the job is suspended and ocutswapped until memory
& ; becomes available.
7 H If a memory contraction is being done, the memory area being freed
g H is returned to an unused state
9 ;
10 ; Inputs:
11 H RO = Address above desired top of program.
12 i
13 0035446 0100446 sUTOP MOy RO, —(&P)
14 Q03550 0101446 MY R1, —(&GP)
15 Q03552 010444 MOV R4, -{5P)
146 003554 010546 MOV RS, —-{&P)
17 Q035546 0137446 000000€ MOV GHKPARS, —{(BF) i Bave system PAR 5 mapping
18 003%62 013737 0000006 0000006 MoV MAPPAR, @#KPARS :Map PAR 5 to memory allocation table
192 003570 113701 0000006 MovB CORUSR. R iGet job index #
20 i
21 i Set highest legal address fur job and set base of USR
"12 H
23 003574 010037 0000006 MoV RO, UHIMEM ; BET TOP OF MEMORY FOR JOB
24 003600 013705 0001707 MOV CXTRMN, RS ; GET ADDRESS OF JOB‘S SIMULATED MON VEC TABLE
25 003604 0100465 0000006 MOV RO, R$UBAS{RD) i BAY BASE OF USR = TOP OF JoOB
26 i
27 i Convert top—of-memory address to Sl2-byte page number.
=28 ;
29 0034610 020027 177000 CMP RO, #177000 ; DOES JOB NEED &4KB7?
30 Q03414 101403 BLOS 74 i BR IF NOT
31 0036146 012700 000200 MOV #128. , RO ; 128 PAGES = 64KB
32 003622 000407 BR 8%
33 003624 062700 000777 7% ADD #511. ., RO ; BOUND UP TO PAGE BOUNDARY
34 003630 000241 CLC ; CONVERT # BYTES TO # WORDS
35 003632 0046000 ROR RO
36 003634 000300 Skab RO ;s CONVERT TO # PACES
37 0036346 042700 177400 BIC #C377, RO i MASK OUT ALL BUT # PAGES
38 003642 063700 000164 8% ADD CXTPAG, RO ; ADD # PAGES NEEDED FOR CONTEXT BLOCK
3% i
40 i Compare new memory request with current memory allocation for this job.
41 i
42 Q034848 020041 0000006 10%: CHMP RO, LNBLKS(R1) ; COMPARE NEW REQUEST WITH CURRENT ALLOCATION
43 003652 001501 BEQ 3% i BR IF NO CHANGE IN SIZE
44 003654 1010264 BHI 1% i BR IF EXPANDING MEMORY S1ZE
45 i
44 i We are decreasing the size of the job
47 i Free the memory pages above the new top of the job
48 i
49 00346546 016104 0000008 MOV LBASE(R1), R4 i GET BASE PAGE # ASSIGNED TO THE JOB
50 003&62 016105 0000006 MOV LNBLKS(R1), RS ; GET # PAGES ASSIGNED TO JOB NOW
51 Q03466 060504 ADD R5, R4 s GET # OF PAGE ABOVE TOP OF JOB AREA
22 003470 063704 0000006 ADD BASMAF, R4 s POINT TO ENTRY IN MEMMAP TABLE
93 0034674 010041 0000006 MOV RO, LNBLKS(R1) ;i SET MEW # PAGES ASSIGNED TO JOB
54 Q03700 0100&1 0000008 MOV RO, LMEMIN(RI) i BET # BLOCKS NEEDED BY INSWAP
55 003704 04661461 0000006 Q00000 ADD LNSBLK(R1), LMEMIN(R]1) ; ADD MEMORY SPACE NEEDED FOR PLAS REGNS
36 003712 1460005 s5UB RO, RS ; GET # PAGES BEING FREED
57 003714 0&05337 0000006 ALD RS, FREPGS i KEEP TRACK OF # FREE PAGES
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; FREE A PAGE
; LOOP TGO FREE MORE
;s REQUEST A JOB SCHEDULER CYCLE

of the job.

i GET BASE PAGE # ASBIGNED TO THIS JOB

s GET # PAGES CURRENTLY ASSIGNED TO THIS JOB

i GET # OF PAGE ABOVE TOP OF JOB AREA
i POINT INTO MEMMAP TABLE
s GET # PAGES TO BE ADDED

; I8 THIS PAGE AVAILABLE?Y
i BR IF NOT
s CHECK ALL PAGES WE NEED

Claim it for our Jjob.

i GET # PAGES BEING ADDED

: GET BASE PAGE # ASSIGNED TO THIS JOB

s GET # OF PAGE ABOVE CURRENT TOP OF JOB
; INCREASE # PAGES ASSIGNED TO THIS JOB

LNBLKS(R1)., LMEMIN(R1); BET UP LMEMIN FOR SWAPPER
LNSBLK(R1), LMEMIN(R1); ADD SPACE NEEDED FOR PLAS REGIONS

; POINT INTO MEMMAP TABLE
i KEEP TRACK OF # FREE PAGES
; CLAIM PAGES FOR OUR JOB

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

do the memory expansion for us.

s GET # PAGES BEING ADDED

s GET NEW TOTAL # PAGES FOR JOB ROOT
i BAVE SIZE OF JOB ROOT

; ADD SPACE NEEDED FOR PLAS REGIONS

; DO JOB SWAP TO EXPAND MEMORY SPACE
i GET BACK # PAGES NEEDED BY JOB ROOT
s WE SHOULD NOW HAVE ALL NEEDED

dane.
registers for the job.

; LOAD MEMORY MANAGEMENT REGISTERS FOR THE JOB

;iRestore system PAR 5 mapping

TSEXEC —— T8X-Plus Esxecutive Mo MACRO VO5. 04 Friday 18-Dec—-87 07 54
SUTOP ~— Set top of memory for a job
58 003720 105044 e CLLRB - {R4)
59 003722 077502 808 RS, 2%
&0 003724 103237 0000047 INCB DOSCHD
a1 003730 000452 BR 3%
b i
&3 i We are increasing the size
b4 ;
65 i Bee if desired memory is available now.
ab H
&7 003732 016104 0000006 14 MoV LBASE{(R1), R4
68 003736 016105 0000000 MOV LNBLKS(R1). RS
69 003742 0603504 ADD RS, R4
70 003744 0463704 0000000 ADD BASMAP., R4
71 003750 1460500 s5UB RS, RO
72 003752 010044 MOV RO, —{8P)
73 003754 105724 O% TETB (R4)+
74 003756 001025 BRNE 4%
75 003760 077003 508 RO, 5%
76 H
77 i The desired memory space is available.
78 ;
79 Q03762 012600 MOV {(SFP)+, RO
80 003764 016104 000000G Mov LBASE(R1), R4
81 003770 0466104 0000006 ADD LNBLKS(R1}): R4
82 003774 060061 0000006 ADD RO.: LNBLKS(R1)
83 004000 016141 0000006 000000E MOV
84 0040046 0&461461 0000006 000000C ADD
85 004014 0&3704 000000¢ ADD BASMAP, R4
86 004020 16C037 000000 5UB RO, FREPES
87 004024 110124 5% MovE Ri, (R4)+
88 004026 077002 508 RO, &%
89 004030 000412 BR 3%
g0 H
F1 ;
P2 ;
23 ;7 The subsequent inswap will
94 i
25 004032 012600 4%: MOV (SP)+, RO
26 004034 066100 000000 ADD LNBLKS(R1}): RO
27 004040 010046 MOy RO, —(SP)
28 004042 0646100 0000000 ADD LNSBLK(R1), RO
99 004044 004737 0041007 CALL MEMXPN
100 Q04052 012600 MOV (SP)+, RO
101 004054 000674 BR 10%
102 ;
103 H Memory allocation has been
104 i Load the memory management
105 i
106 004034 Q04727 0015347 3% ALl SETMAP
107 i
108 i Findished
109 ;
110 0040462 012637 000000¢ MOV (SP )+, @HKAPARD
111 004064 0O12600 MO {GP)+, RS
112 004070 012604 MV (SP)+, R4
113 004072 012601 MOV (SP)+,R1
114 004074 Q12600 MOV {SF)+, RO
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115 004076 Q00207 RETURN



TEEXEC —~— T8X-Flus
MEMXPN -- Do

LOoNDPU WG -

004100
004104
004112
004114
004122
004126
004132
004136

004142

010041
Q32761
Q01005
052741
Q05237
012700
004737
004737

000207

Executive Mo
Job swap to expand memory

0000006
Q000008

0000006
000070
00000086
004736
005122

MACRO VOB 04 Fr

0000006

Q000006

S1Te

1%:

MEMXP
but &
above
MEMXF
large

Input
Ri =
RO =

EMXPN:

Finis

iday 18-Dec-B7 07: 54 Fage 21
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M is called when we want to expand the size of a job
re unable to do so because we don’t have free memory space

the top of the job.
N outswaps the job and then swaps the job back into the

T memoTy rvegion.

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

MOV RO, LMEMIN(RL) ; Set job size needed

BIT H#ENDMEM, LSWIR1)Y ;i Is job already waiting for memory expansion?
BNE 1% iBr if yes

BIG #ENDMEM.: LEW{R1) ;i Set memory-needed flag for the job

ING MEMSWP ; Tell swapper then memory-—swap is needed

MOV HSEWFM, RO
Call GNSPNX
ALl CHKRABT

;Put job in waiting-—-for—-memory state
;i Suspend and do the swap

iWas jJjob aborted while suspended?
hed

RETURN
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CXBMOV ~-— HMove

OGN U LAY e

P S T S
NDPPUEWQN-O

18
19
20
21

a2

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42

004144
004146
004150

004154

004160
004164
004170

004172
004174
004176
004200
004202
004204

004206

004210
004214
004216
004220

010344
010444
013744

010537

062703
013704
006200

006200
001403
012324
012324
077003
103001
011314

012637
012604
012603
000207

Executive

000000¢

0000006

0000006
000172"

0000006

Mo MACRDO VOS5, 04
Job context date into buffer

Friday 18-Dec-87 07:54 Page 22

C8BTTL CXBMOV ~— Move job context data into buffer
i This rvoutine is called to move data from some area of physical memory
i into the job context block access buffer (CXTBUF).
5 This routine is placed in the root because it uses PAR 5 to access
3 the physical memory area.
i Inputs;
H RS = Base &4-byte block number of start of data in physical memory.
i R3 = Offset within data area of item being accessed.
; RO = Number of bytes of data to move (512 maximum).
CXBMOV: MOV R3, —({8P)
MOy R4, -(SP)
MoV GHUPARDS, —(3F) ; Bave PAR 5 mapping
i Map PAR 5 to area being accessed
MOy R5, @GHKPARD iMap par 9 to context block
i bBet up registers for the move
ADD #VPARS, R3 i Get mapped address of start of data
MOV CXTBUF, R4 iPoint to buffer where data is to go
AER RO ;Get # words to move
i Move the data
ABR RO i Get number of double—words to move
BEQ 2% iBr if less than 2 words to move
14 MoV (R3)+, (R4)+ iMove a word
MOV (R3)+, (R4)+ s Move second word of pair
S0R RO, 1# iLloop till all moved
2% BCC FE iBr i1f don’t need to move odd word at end
MOV (R3), (R4) iMove last word

Finivhed

MOV (8P +, @HKPARD iRestore par D mapping
MOV (SP)+, R4

MO (SP)+,R3

RETURN
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ENQHD =—- Put user at hevad of queue

1

P

3

4

5

&

7

8

? 004222 010244

10 004224 010344

11 0042246 0104446

12

13

14

15

ié

17 004230 116104 000000C
18 004234 Q20027 0000006
19 Q04240 101013
20 004242 120437 0000006
21 004246 103403
22 004250 012700 0000006
23 004254 000405
24 004254 120437 0000006
25 004262 101002
26 004264 012700 0000006
27
28
=29
30 004270 Q04737 0045347
31
32
33
34 004274 113702 000000°
3% 004300 001432
36 004302 020062 0000006
37 0043046 101004
38 004310 1034172
39 004312 120442 0000006
40 004316 103007
41 004320 010203
42 Q04322 1146302 000000¢€
43 004324 001345
44
45
44
47 004330 110137 Q000017
48 004334 (00404
49

50

21

52 004336 116203 000001€
53 004342 110162 0000016
54 004346 110261 0000004
95 004352 110361 000001€
5& 004356 001400

37 004360 1101463 0000000

Executive Mo MACRO VO&. 04
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i ENQHD is called to place a user in the run queue at the front
H of the list of users of equal or lower priority.

; When called, R1 must contain the user index number and

H RO must contain the execution state (8%————).

i All registers are presevved.

ENGHD: MOV R&, = (5P)
MOV R3, = {&P)
M R4, -{8P)

If yob 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$LOW or S$RT gueve.

L S o

MOve LPRI(R1). R4 ;s Get current priority for job
CMP RO, #SH$%RUN iIs Job being placed in an executable state?
BHI 3% iBr if not
CMPB R4, VPRIHI1 ;i Does Job have a real-time priority?
BLO 44 iBr if not
MOV #S$RT, RO iForce real—-time jobs into S$RT state
BR 3%
4% CHMPB R4, VPRILO ;Is this a low-priority job?
BHI 3% iBr if not
Moy #SEL0OW, RO iForce into low-priority queuve

; Remove user from queue he is in currently.

34 cALL DEQ ;i REMOVE FROM QUEUE #% DISABLE ##%

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

MOVB RUNGHD, R2 s POINT TO FIRST USER IN QUEUE
BEQ ADG1 i BR IF QUEUE IS EMPTY
14 CHMP RO, LSTATE(R2) ; COMPARE EXECUTION STATE PRIO WITH NEXT JOB
BHI 2% i BR IF OUR EXECUTION STATE 15 LOWER PRIO
BLO ADAMID ; BR OIF OUR EXECUTION STATE 18 HIGHER PRIO
CMPB R4, LPRI(R2) ;s EQUAL EXECUTION STATES, COMPARE PRIORITIES
BHIS ADGMID s BR IF PRIO IS EQUAL TO OR HIGHER THAN NEXT
2% MOV Re: R3 s CHAIN ON TO NEXT USER IN LIST
MOovB LALINK(R3), Re
BNE 14 ; BR IF MORE USERS IN QUEUE

H

i Add user to tail of queue

ADQTL:

mMova R1., RUNQTIL. i BAY WE ARE LLAST USER IN LIST
BR ADQT
; Link in front of user whose index # is in R2
ADQMID: MOVB LOLINK+1{R2),R3 ; GET INDEX OF EARLIER USER
MOovEB R1,LGLINK+1{R2) ; SAY WE ARE PREDECESSOR TO R2 USER
ADQT: MOovB Ra: LOLINK{RY) ; BAY R2 USER FOLLOWS US
Movs R3, LOLINK+1{R1) ; SAY R3 USER 1S5 OUR PREDECESSOR
BEQ ADQHD ; BR IF WE ARE AT HEAD OF LIST

MovB R1,LOLINK{R3) ; 8AY WE FOLLOW R3 USER



ADQXIT
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in gqueue

R1, RUNQTL i MAKE QUEUE TAIL POINT TO US
R1, RUNGHD i MAKE QUEUE HEAD POINT 7O US
RO, LSTATE{(R11) i BSET OUR EXECUTION STATE

DOSCHD

(SP)+, R4
(SP)+.,R3
{(8P)+, R2

TSEXEC ~- TBX-Plus Execcutive Mo MACRO V05 04
ENQHD  ~— Put user at head of gqueue
58 0043264 Q00404 BR
el ;
HO ;5 8et us as onluyu entry
&1 ;
62 004366 110137 000001 ADQ1L: MOVB
63 004372 110137 0000007 ADQHD: mMovB
64 Q04376 Q1C06L 0000008 ADAXIT: MOV
65 i
bé& i Finished. Request a
&7 i
68 004402 105237 0000047 INCB
69 0044064 ENABL.
70 004414 012604 MOy
71 0044146 012603 MOy
72 004420 012602 MOV
73 Q04422 000207 RETURN

job scheduler cycle.

s REQUEST A JOB SCHEDULER CYCLE
;i #4% ENABLE ##
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ENQTL  —— Add user to tail of execution gueue

1 .5BTTL ENQTL  —— Add user to tail of execution queue

2-2 _________________________________________ - e sy omme Sveme e Bame e Srase Soars oY St s e s St Bt

3 ; ENQTL is called when it is desired to add the user whose

4 i index number is in R1 to the end of the list of users with

5 i the execution state whose code is in RO. If there are no other

& H users with this state in the queue, the user is linked in

7 ; in front of any lower priority users.

a i All registers are preserved.

9 i

10 004424 010244 ENMGTL: MOV R2, -(&P)

11 0044246 0103446 MOY R3, —{8P)

12 004430 0104446 MOy R4, -{(8P)

13 i

14 i If job is being placed in an executable state and the priority

15 i of the job is one of the fixed priorities {(very low or very high).
14 i then force job to be placed in the S$LOW or S5$RT queve.

17 i

18 004432 116104 0Q00000¢G MOVB LPRI(R1),R4 iGet current priority for Job

19 004434 020027 Q000000 CMP RO, #58$$RUN ;Is job being placed in an executable state?
20 004442 1010123 BHI 3% iBr if not
21 004444 120437 0000008 CMPB R4, VPRIHI i Does job have a real-time priority?
22 004450 103403 BL.O 4% iBr if not
23 004452 012700 000000 Mav #8$RT, RO iForce real-time jobs into S$RT state
24 0044546 000405 BR 3¢
29 0044460 120437 000000C 4% CHMPB R4, VPRILO ;Is this a low-priority job?
26 0044464 10100 BHI 3% iBr if not
27 Q04466 012700 0000008 MOV #S5$LOW, RO ;iForce into low-priority queve
24 i
29 i Remove user from gqueue
30 H
31 004472 004737 0045347 3% Cal.L DEG s REMOVE FROM QUEUE ## DISABLE ##%
32 H
33 i Search for right place to insert user.
34 H
3% 004474 113702 0000007 MOovB RUNGHD.: R2 s POINT TO 1ST USER IN QUEUE
34 004502 001731 BEQ ADQ1 i BR IF QUEUE 18 EMPTY
37 004504 0200&2 0000008 14 cMP RO, LETATE(R2) ; COMPARE EXECUTION STATES
38 004510 101004 BHI 2% i BR IF OUR EXECUTION STATE PRIO 1S LOWER
39 004512 103711 BLO ADGMID i BR IF OUR EXECUTION STATE PRIO 18 HIGHER
40 004514 120462 0000006 CMPR R4, LPRI{(R2) ; EQUAL. EXECUTION STATES, COMPARE PRIORITIES
41 004520 101306 BHI ADGMID i BR IF OUR PRIORITY I8 HIGHER
42 004522 010203 2% MOV R2,R3 ; CHAIN FORWARD TO NEXT USER IN LIST
43 004524 116302 0000004 MOVE LALINK(R3), R2
44 Q04530 001345 BNE 1% ; BR IF MORE USERS IN L.IST

45 004532 000676 BR ADQTL ; ADD US TO TAIL OF LIST
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004534
00453646
004540
004544
004552
004554
0045460

0045462
004566
004572

004574
004500
004604
004606
004612
004414
004420
004622
004424
004430
004632

004636
004542
0045646
004450
004652

0102446
010344

0035761
001010
120137
001030

105037
105037
000423

116103
116102
001003
110337
0004022
110367
DO5703
001003
110237
00040
110263

005061
005061
0124603
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>