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This module contains the routines to implement PLAS support for TSX-Plus. 

. TITLE 
. ENABL 
. DSABL 
. ENABL 

TSPLAS -- Programmed Logical Address Space Support 
E LC 
E GBL 

Copyright (c) 1983, 1984, 1985. 
S&H Computer Systems, Inc. 
Nashville, 
All rights reserved 
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Tennessee USA 

.PSECT TSPLAS 
TSPLAS: . RADSO /PLS/ 

Global definitions 
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.GLOBL SEGIN, SEGOUT, IASEGS. EMTPLS, PLSXIT, PLSOFF, MAPPLS, PLSINI 

Global references 
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. GLOBL 

. GLOBL 

. GLOBL 

. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 

LBASE, KPARS, RC#INM, RCSFLG. RCSLEN, RCS$5Z,. OVRHC 
RCBAS, Q. BLKN, Q@. PAR, Q@. COMP, SEGCHN, GETSYG 
@. WCNT. SYGIO, CS#ERR,. CSSEOF,. EMSSSE, OUTBSY., OUTSWP 
INBSY, RC$BLK, RC$USE, KEYRCB, KEYPAR 
L.BASE, LNBLKS, VPLAS, $INDRN, LSW5 
EMTBLK, BADEMT, RCBBAS, RCBEND., SETERR, R. GSIZ, TRYMEM 
VSWPFL, LNSBLK,R. GID. R. GSTS, EMTXIT 
LSW6, RS. CRR, TRYPLS, INSFIN, TRYRGN, PRIVC2, P2$CGR 
SR$PX, SRSPAR, SR#PDR, SRSFLG, SR. MOR, WCOSMAP, WC. MAP. WC. FST 
MEMXPN, URO,. WCBBAS: WCSRCB, WC$$5Z, WCBEND, VALADW 
WC#S1IZ, WCH#PAR, WCENPR, WCSLEN, WCSVLO, WCSVHI. WCSTRP 
W. NID, W. NBAS, W. NSIZ. WS. CRW, WS. ELW, WS. UNM. WS. OVR 
W. NSTS, WS. MAP, NUMWCB, W. NOFF. W. NLEN, UPDRO, UPARO 
RPDR, RPAR, SETMAP, WCSOFF, W. NRID, CXTPAG, CORUSR 
RC$PAG, LMEMIN, VCORTM, LMING, LQUAN, RS. NEW, RS. NAL 
RC$SFA, LCXPAR, FREMEM, CUPARO, CUPDRO, RC#OFF 
RS. GBL, RS. COR, RS. PVT. R. NAME. RCSNAM, RCSEXI. ROSEBL 
RC#PVT, SHRRCB, SHRRCN. RCSEXC, RCSOWN, RS. AGE, RCSAEP 
RS. EXI, RC#AGE, SWPFRC, SCPGET, SPS$CMD. SP#JOB. SP#DwW1 
SASRGN, SSWFM, QNSPND, CHKABT, RC$CNT 
RS. EGR, RS. UNM, RC$LCG, RCSUNM 
RS. DSP, RC#$DSP. IDSFLG, S$UDSPC, LSWI1 
RDDR, UDDRO. CUDDRO, RDAR, UDARO, CUDARO 

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

Arguments: 

MSG = Name 

ARG = (Opt 

of error message to print. 
ional) argument value to display with error message. 

.GLOBL DIEMSG, DIEARG, SYSHLT 

.MACRO DIE MSG, ARG 
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08 

99 

40 

61 

62 

63 

64 ; 

635 i Mac 

56 i 

4&7 

68 

69 

70 

71 

72 

73 

74 F 

735 j 

76 

77 A 

78 000000 ECO 

79 000001 EC1 

80 000002 EC2 

81 000003 EC3 

82 000004 EC4 

83 000005 ECS 

84 000006 ECS 

85 000007 EC7 

Bd 000010 EC10 

87 ooo0o0!11 EC1il 

88 000012 ECi2 

89 000014 EC14 

90 000015 EC15 

91 000020 EC20 

92 000021 EC21 

93 3 

94 ; 

95 

96 3 

97 000002 000000 SCBRCB: 

98 000904 000000 SCBBAS: 

99 000006 000000 SCBLEN: 

100 000010 000000 SCBBLK: 

101 000912 000000 SSMAP: 
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MOV 
. IF 
MOV 
. ENDC 
CALL 
. ENDM 

MSG. GHDIEMSG 
NB, ARG 
ARG, @#DIEARG 

C#SYSHLT 
DIE 

ro to call a system overlay 

. MACRO 
_ IF 
. ERROR 
. ENDC 

OCALL. ENTADD 
B, ENTADD 
;QOCALL without entry address 

OVRHC 
ENTADD 
OCALL 

3 Local data areas 

. WORD 

. WORD 
. WORD 
. WORD 
. WORD 

;Address of region control block 

iMemory address for region inswap/outswap 
iNumber of 64-byte blocks to read/write 

+Block number in region swap file 
iAddress of base of PLAS swap file free block bit tbl o
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EMTPLS -- Dispatch PLAS EMT’s 
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000050 
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006300 
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000056 * 
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001702’ 
002564 ’ 
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002630 ’ 
002702 
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QO000006 
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O00000G 
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MTPLS: 

F) 

MOVB 
CMP 
BLO 
JMP 
ASL. 
JMP 

EMTBLK, RO 
RO, #MXPLAS 
1% 
BADEMT 
RO 
@PLSJMP (RO) 

i PLAS EMT jump vector 

PLSJMP: 

MXPLAS 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

CRRG 
ELRG 
CRAW 
ELAW 
MAP 
UNMAP 
GMC X 

<. ~PLSJUMP>/2 

Page 2 

EMTPLS is jumped to from TSEMT when a PLAS EMT is executed. 
It dispatches control to the appropriate routine based on the 
EMT sub-function code. 

;Get sub-function code 

iMake sure it’s not too big? 
iBr if ok 

ijInvalid sub-function code 

iConvert to word-table index 

iDispatch to processing routine 

. CRRG 

. ELRG 

. CRAW 

. ELAW 

. MAP 

. UNMAP 
. GMCX r
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.CRRG -- Create PLAS region 

1 .SBTTL .CRRG -- Create PLAS region 
2 Be ee cr ee te ce tem meen ma am team ess ee ee ae 

3 i; The .CRRG EMT is used to create a new PLAS region. 
4 i 
3 000056 CRRG: 
6 3 

7 i Set up pointer to user’s Reqion Definition Block (in R4) 
8 i 
9 000056 004737 0044632’ CALL GETUDB iGet addr of user’s RDB in R4 

10 ; 

11 i Initialize status flags in user’s Region Definition Block (RDB) 
12 3 

13 000062 10606564 O000006 MFPD R. GSTS(R4) iGet status flags from user’s RDB 
14 000066 042716 O00000C BIC #<CRS. CRR'RS. UNM!IRS. NAL!RS. NEW>, (SP) iClear some status flags 
15 9000072 011602 MOV (SP),R2 iSave the status flags 
16 000074 106664 0000006 MTPD R. GSTS(R4) iStore flags back into RDB 
17 3 
18 3 If this is a request to create a D-space region, see if it is allowed 

19 i 

20 000100 113701 O00000G MOVB CORUSR, R1 iGet job index number 
21 000104 032702 0000006 BIT #RS. DSP, R2 iIs this a D-space request? 
22 000110 001416 BEQ 1% ;Skip test if not 
23 000112 105737 oO00000G TSTB IDSFLG iDoes machine support separate D-space? 
24 000116 001003 BNE at iBr if yes 
25 000120 012700 000020 MOV #EC20, RO iIf not. say machine can’t do it 
26 000124 000406 BR 3S iGo abort 
27 000126 032761 dO000006 9000006 2s: BIT #$UDSPC,LSWIL(R1) i:Has job enabled separate I- and D-space? 
28 000134 001004 BNE 1% 30K, D-space PLAS region is allowed 
29 000136 012700 000021 MOV #EC21,R0 iIf not, say it hasn’t been enabled yet 
30 000142 000137 004764’ OF: JMP PLSERR isabort request 
oi ; 
32 i Determine if we are creating a private or a shared region 
33 i 
34 000146 032702 O00000C 1$: BIT #<RS. GBL'IRS. CGR>,R2 iCreating a named region? 
35 000152 001411 BEQ PVTRGN iBr if not 
36 000154 O32761 O000006 0000006 BIT #$INDRN, LSWS(R1)iIs IND running’ 
37 000162 001005 BNE PVTRGN | iForce its named regions to be private 
38 000164 032702 0000006 BIT #RS. PVT. Re iPrivate named region? 
39 000170 001002 BNE PVTRGN iBr if yes 
490 000172 000137 000666’ JMP SHRRGN 3Go create shared region 
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PVTRGN -- Create a private region 
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000272 
000276 

032702 
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012700 
000137 

004737 

052765 

016503 
001004 
012700 
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.SBTTL PVTRGN -- Create a private region 
owe TOOT nian couet Coen GonET GUNES RAND atams Soups nan wun! Sou) OnstD eupst eunge Exess ShNG NOFES MINED EERO SEAIS COOTS END Ocha GEAED ONGF NURS OxGte SROES HUGE ReNED GOGD cued: QunGt CENT GOVE SUEY SNEED GOW GitED chen qnmS SEETY Wane cuTE ShITe cENWY SOFEY SHEET <tpAD cance <EERC GLEE GIEWL GEES Ont GoeuD ORIIE ances cones EEG SHEED OOM Mute enuet OnnsS Sue 

Create a region that is private to the creating job. 
e, the region may be either a named ("global") region or an unnamed 

PLAS region. 

VTRGN: 

uts: 

= Status flags from user’s Region Definition Block. 

= Pointer to RDB. 

if this is a named or unnamed region. 

BIT #<RS. GBL'RS. CGR>,R2 i Creating a named region? 
BEG 154 iBr if not 

5 is a named region. 
to find an existing local RCB with the same name. 

CALL FLRCB iLook for local RCB with the same name 
BCS 2t iBr if not found 

requested region already exists. 

CALL. CHKATT iMake sure attachment is valid 
wJMP 13% ;Return info to user and exit 

We want to create a new region. 

if that is allowed. 

BIT #RS. CGR, R2 iCan we create a new region? 
BNE 15% iBr if yes 
MOV #EC12,.R0 iReturn error code ti2 

WJMP PLSERR 

a free local RCB and initialize it. 

CALL GLRCB iGet a free local RCB 

address of a free Region Control Block is in R5. 
some initialization of the RCB. 

BIS #CRCSPVT I RCHEXC!RCHOFF>, RCOSFLGC(RS) i Private region 

if we can find free memory space for the region. 

MOV RCS$PAG(RS),. RB iGet # Si2-byte pages needed by region 
BNE 18% iBr if specified size not zero 

MOV #EC10, RO sReturn error code 10 

JMP PLSERR 
MOV R3, RO 
CALL TRYMEM iSee if we can get free memory for the request 
BCS 4% iBr if unable to get a free memory area 

got a free memory space for the region 
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PVTRGN -~- Create a private region 

58 000300 072227 900003 ASH #3,R2 iConvert Si2-byte block # to 64—-byte block # 
59 000304 010265 90000006 MOV R2, RC$BAS(RS) iSet physical memory base of region 

60 000310 052765 0000006 000000¢6 BIS #RCSINM, RCSFLG(RS); Set flag saying region is in memory 
61 i 

62 i Allocate space in region swap file for this region 
63 3 
64 000316 105737 O000006 TSTB VSWPFL iIs this a non-swapping system? 
65 000322 001421 BEG 6% iBr if non-swapping system 
66 000324 010300 MOV R3, RO ;Get number of blocks needed 
67 000326 004737 006670’ CALL. SWPGET iTry to allocate space in swap file 
68 000332 103010 BCC ek: 3 iBr if allocation was successful 
69 000334 072027 000003 ASH #3, RO iConvert largest swap file space to 44—-byte 
70 000340 010037 dO00000G MOV RO, URO iReturn largest size to user in RO 
71 000344 010502 MOV RS, R2 iGet address of RCB to R2 for SEGFRE 
72 000346 004737 006610’ CALL SEGFRE ;Release memory allocated for the region 
73 000352 000541 BR 14$ iReturn error to user 
74 000354 010265 dO00000¢6 oS: MOV R2, RCSBLK(RS) iSave swap file block number for region 
75 000360 052765 O000006 0000006 BIS #RCSSFA, RCSFLG(RS) i Remember that space has been allocated 
76 i 
77 i Allocation is complete. 
78 ; 
79 000366 060361 OQ00000G 6$: ADD RG, LNSBLKC(RI) i Increase # pages allocated to regions 
80 000372 060361 dO00000¢6 ADD R3, LMEMIN(R1) iIncrease total number of pages used by job 
81 000376 106564 O00000¢6 MFPD R. GSTS(R4) ;Get RDB status flags 
B2 000402 052716 dO000006 BIS #RS. NAL, (SP) iSay this is a new allocation 
83 000406 032716 0000006 BIT #RS. GBL, (SP) iIs this a named region’? 
84 000412 001402 BEQ 19% iBr if not 
85 000414 052716 9000006 BIS #RS. NEW, (SP) iWe created a new named region 
86 000420 1066464 0000006 19%: MTPD R. GSTS(R4) iStore flags back into RDB 
87 j 
88 i Set some status flags in RCB 
89 ; 
90 000424 112765 000001 O000006 134: MOVB #1, RC#CNT(RS) sSet attachment count to 1 
91 000432 016500 oO000006 MOV RC$FLG (RS), RO iGet current RCB status flags 
92 000436 052700 0000006 BIS #RCSUSE, RO iSay the RCB is active 
93 000442 1065464 90000006 MFPD R. GSTS(R4) iGet status flags from RDB 
94 000446 012602 MOV (SP)+,R2 
95 000450 032702 O000000G BIT #RS. AGE, R2 sAutomatic elimination wanted? 
96 000454 001402 BEQ 7% iBr if not 
97 000456 052700 oO000006 BIS #RCSAEP, RO iSet automatic-elimination-pending flag 
98 000462 032702 0000006 78: BIT #RS. EXI, R2 sEliminate region on exit? 
99 000466 001402 BEG BS iBr if not 

100 9000470 052700 0000006 BIS #RCSEXI, RO iSet flag 
101 000474 032702 0000006 BS: BIT #RS. DSP. R2 iIs this a D-space region? 
102 000500 001402 BEG 20% iBr if not. I-space is default 
103 000502 052700 0000006 BIS #RCEDSP, RO isIf so, remember for mapping time 
104 000506 010065 0000006 2O0$: MOV RO. RC#FLE(RS) iStore new flags back into RCB 
105 F 
106 i Return information to user’s region definition block 
107 3 
108 000512 010546 MOV RS, -(SP) iReturn address of RCB to user 
109 000514 106664 000000G6 MTPD R. GID(R4) 
110 000520 106564  Q00000¢G MFPD R. GSTS(R4) iGet old status flags from RDB 
111 000524 052716 0000006 BIS #RS. CRR, (SP) iSet created-region flag 
1i2 000530 106664 Q000000G MTPD R. GSTS(R4) ;Store back into RDB 
113 000534 000137 O00000G JMP EMTXIT sFinished with EMT 
114 i 

<
 

o
m
 

r
d



am
. 

TSPLAS --— Programmed Logical Ad MACRO VO5S.05 Wednesday 18-Jan-89 12:12 Page 4-2 
PVTRGN -- Create a private region 

115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
i131 
i3e2 
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 

000540 
000544 
000546 
000552 
000554 
000560 
000562 
000566 
000570 
000572 
000574 

000576 
000500 

000402 
000504 
000610 
000612 
000616 

000624 
000430 
000434 
000640 
000644 

000646 
000652 
0006456 
000662 

105737 
001440 
004737 
010046 
013700 
005200 
004737 
012602 
020002 
101401 
010200 

020300 
101022 

010300 
004737 
103416 
010265 
052765 

066100 
010061 
066100 
004737 
000667 

072027 
010037 
012700 
000137 

0000006 

0000006 

0000006 

006670 ’ 

006670 * 

0000006 
O00000C 

0000006 
0000006 
0000006 
0000006 

000003 
O0O0000G 
000007 
004764 ’ 

0000006 

; Cannot get a free memory region large enough for region. 

; Determine the size of the largest region we will allow to be created. 

4G: TSTB 
BEG 
CALL 
MOV 
MOV 
INC 
CALL 
MOV 
CMP 
BLOS 
MOV 

w
e
 

e
e
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w
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w
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10%: CMP 
BHI 

~~
 

e
e
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e
e
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eT
) 

MOV 
CALL 
BCS 
MOV 
BIS 

+; Swap job 

ADD 
MOV 
ADD 
CALL 
BR 

w
e
 

w
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e 

w
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12%: ASH 
MOV 

14$: MOV 
JMP 

VSWPFL iIs this a non-swapping system? 
12% iBr if yes -- we can’t consolidate memory 
TRYPLS iDetermine # user pages we could get 
RO, -(SP) iSave free memory space 
VPLAS, RO iGet # blocks allocated for PLAS swap file 
RO iGet more than total possible size 
SWPGET iSee how big largest swap file region is 

(SP )+,R2 iGet free memory space size 
RO, R2 iSave smaller of free memory or swap region 

10% 
R2, RO 

We now know the size of the largest possible region that 
we can allocate (Size in terms of Sile2-blocks is now in RQ). 
See if it is possible to satisify this request. 

R3, RO iIs request larger than largest possible? 
12% iBr if yes ~-~- Can’t possibly do allocation 

It is possible to allocate this region, but we will have to do 
some job swapping to collect free memory. 
Go ahead and allocate space for the region in the region swap file. 

R3: RO 'Get # blocks needed for the region 
SWPGET sAllocate space in the swap file 
12% i This branch should never be taken 
R2, RC#BLK(RS) iSave block number for region in swap file 
#<CRCSUSE'RCSSFA>, RCSFLG(RS) iRegion active and swap space 

to expand memory and allocate space for region 

LNSBLK(R1), RO 
RO, LNSBLK(R1) 

iAdd num blocks already used by plas regions 
iThis is total space for all regions 

LNBLKS(R1),RO sAdd space used by base portion of job 
MEMXPN iDo yob swapping to expand memory space 

13¢ iGo finish up 

We are unable to satisfy the request. 
Return largest possible region to user in RO. 

#3, RO iConvert # Sia—-byte blocks to # 64-byte blocks 
RO, URO sReturn size of largest region in RO 
#EC7, RO iReturn error code # 7 
PLSERR 
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SHRRGN -- Create a shared region 

si
. 

mm
, 

w
n
 
S
S
 

1 . SBTTL SHRRGN —— Create a shared region 
2 me ee re eee ce a ec ee ne i rm a ere at te me a re im a tt i in i a 

3 i GHRRGN is called to create a shared memory region. 
4 3 

3 i Inputs: 
6 i R2 = Status flags from user’s Region Definition Block. 
7 ; R4 = Pointer to RDB. 
8 i 
9 000666 SHRRGN 

10 i 
11 i See if we are authorized to access global regions 

12 i 
13 000666 032737 O000006 0000006 BIT #P2SCGR,PRIVC2 iAre we authorized for global regions? 
14 000674 001006 BNE 23% iBr if yes 
15 000676 012700 06000007 MOV #EC7, RO iReturn error code 7 if not 

16 000702 005037 0000006 CLR URO iMax size of region = 0 

17 000706 000137 004764’ JMP PLSERR 
18 i 
19 ; Try to find a local RCB that is connected to a shared region with 

20 i the same name. 

ail ; 
22 000712 004737 003382’ 23S: CALL FLCRCB sLook for local RCB connected to global 
23 000716 103406 BCS 21% iBr if cannot find local RCB 
24 000720 016305 9000006 MOV RC$BLKCRG). RS iGet pointer toe associated global RCB 
25 000724 004737 003722’ CALL CHKATT iSee if we can attach to this region 
26 000730 000137 001424’ JMP 208 iFound local RCB 
27 ; 
28 s We cannot find a local RCB that is attached to the region. 
29 i See if there is a global RCB for the region. 
30 i 
31 000734 004737 003414’ 21: CALL FGRCB sLook for global RCB for region 

32 000740 103424 BCS 16% iBr if can’t find global RCB either 
33 3 

34 ; We found a global RCB for the region but do not have a local RCB. 
x Be] i Create a local RCB for the region. 
36 3 
37 000742 004737 003722’ CALL CHKATT ;See if we can attach to this region 
38 000746 010546 MOV RS, -(SP) iSave address of global RCB 
39 000750 004737 003476’ CALL GLRCB iGet a free local RCB (RS = address) 
40 000754 010503 MOV R5,R3 ;Get address of local RCB 
41 000756 012605 MOV (SP)+,R5 iGet address of global RCB 
42 000760 052763 900000C 0000006 BIS #<CRCSGBL 'RCSEXC'RCSLCG>, RCSFLGO(RB) i Init local flags 
43 000766 005763 0000006 TST RCSLEN(R3) iWas specified region size O? 
44 000772 001165 BNE 4¢ iBr if not 
45 000774 016563 0000006 0000006 MOV RC$LEN(R5),RCSLEN(RS) ; Copy length info from global RCB 
46 001002 016563 oO000006 O000000G MOV RC#PAG(RS), RCSPAG(RS) 
47 001010 000556 BR 4% iGo transfer info to local RCB 
48 ; 
49 is The named region does not now exist. 
90 i; See if we want to create a new one. 
ol ; 
S52 001012 032702 0000006 144: BIT #RS. CGR, R2 iCan we create a new region? 
593 001016 001004 BNE 17% i;Br if yes 

94 001020 012700 oO00012 MOV #EC12, RO ;Return error code 12 
535 001024 000137 004764’ JMP PLSERR 
26 3 

o7 i; We want to create a new region. 
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SHRRGN -~- Create a shared region 

59 
59 
40 
1 
42 
63 
64 
65 
4b 
&7 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
Bi 
82 
83 
84 
85 
84 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
1i2 
113 
114 

001030 
001034 
001036 
001042 
001046 
001050 
001054 

001060 
001066 
001074 
001100 
001102 
001110 
001114 
001116 

001124 
001130 
001134 

001136 
001142 
001146 
001150 

001152 
001156 
001162 
001164 
001170 
001174 

001176 
001202 
001206 

001210 
001212 

004737 
010503 
004737 
005765 
001004 
012700 
000137 

0352769 
052763 
032702 
001403 
052765 
032702 
001403 
052765 

113701 
105737 
001006 

016500 
004737 
103550 
000412 

004737 
026500 
101142 
016500 
004737 
103405 

072227 
010265 
000446 

005702 
001526 

003476 ’ 

003542 ’ 
0000006 

000010 
004764 ’ 

01010101010) & 
oo00000c 
0000006 

OO0000G 
0000006 

0000006 

0000006 
0000006 

000000¢G 
0000006 

0000006 
0000006 

0000006 
0000006 

000003 
0000006 

000000G 
000000G 

000000G 

0000006 

+; Get a free local and global RCB. 

17%: CALL GLRCB iGet a local RCB (RS = address) 

MOV R5,R3 ;Get address of local RCB 

CALL GGRCB ;Get a global RCB (RS = address) 
TST RC#LEN(RS) iWas specified region size O? 
BNE 2s iBr if not 

MOV #EC10, RO iReturn error code 10 

JMP PLSERR 

R3 = Address of free local RCB. 

RS = Address of free global RCB. 
Initialize the RCB‘s. 

ee
 

e
e
 

e
e
 

eT
 

2s: BIS #<RCSGBL'RCHEXC>, RCSFLEO(RS) s Initialize status flags 
BIS #<CRCSGBL 'RCSEXC'RCSELCGS, RCSFLEO(RG) s Init local flags 
BIT #RS. AGE, R2 iIs automatic elimination wanted? 
BEG 24% iBr if not 
BIS #RCSAEP, RCSHFLEG(RS) i Remember automatic elim pending 

24S: BIT #RS. DSP. Re iIs this to be a D-space region? 
BEQ os iBr if not 
BIS #RCS$DSP,RC#FLG(RS) i+ Remember to use D-space mapping 

Determine how much memory Space can possibly be allocated for 

a shared region. 

f
e
e
 

fa
e 

to
e 

to
e 

Os: MOVB CORUSR: R1 ;Get current job index number 
TSTB VSWPFL iIs this a swapping system? 

BNE 7% iBr if yes 

i Do memory allocation for non-swapping system 

MOV RCSPAG(RS), RO iGet requested # of pages 
CALL TRYMEM iSee if a large enough area is available 
BCS 10% iBr if not 
BR 136 

3 Do memory allocation for swapping system 

78: CALL TRYPLS iDetermine largest possible PLAS region 
CMP RCSPAG(RS), RO iDo we want more than is possible? 
BHI 10% iBr if yes 
MOV RCSPAG(RS), RO iGet requested number of pages 
CALL TRYRGN iSee if area is available now 
BCS Bs iBr if not available now 

We were able to allocate the region. 
Set up information in the Region Control Block. 

Sw
e 

M
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e
 

‘
w
e
 

e
e
 

138: ASH #3, R2 sConvert Si2-byte page # to 464-byte block # 
MOV R2, RCS$BAS(RS) iRemember base of allocated area 

BR 1564 

i The requested memory space is not currently available. 

8S: TST R2 
BEQ 10% 

iIs it possible to allocate that much space? 
iBr if not (RO contains largest space poss. ) 
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SHRRGN -- Create a shared region 

115 i 

116 i It is possible to get the requested space but we will have to 
117 i do Some job swapping to consolidate the free space. 
118 ; 
119 001214 052765 O00000G 0000006 BIS #RCSUSE, RCHFLG(RS) i; Remember this RCB is in use 
120 001222 005065 O00000G CLR RC#BAS(R5) ;Say no memory allocated yet 
121 001226 OCALL SWPFRC iQOutswap any yobs in area we want 
122 001234 010546 MOV RS, -(SP) iSave address of RCB 
123 001236 OCALL SCPGET ;Get a swap command packet 
124 001244 112765 O000000CG 000000G MOVB #SASRGN, SPS#CMD(RS); Set command for swapper 
125 001252 110165 o000006 MOVE Ri, SP$JOBC(RS) iSet our job number 
126 001256 011665 O00000G MOV (SP), SP#DW1I(R5) ;Set address of RCB in SCP 
127 001262 012605 MOV (SP)+,R5 iGet back address of RCB 
128 F 
129 si Suspend our job until the job swapping is completed 
130 i 
131 001264 012700 0000006 144: MOV #S$WFM, RO sWaiting-—for-memory state 
132 001270 004737 0000006 CALL QNSPND iSuspend job till swapping completes 
133 001274 004737 0oO00000G CALL CHKABT ;See if we were aborted while asleep 
134 001300 016500 O000000G MOV RC$BAS(RS).RO iWas memory allocated for the region? 
135 001304 001767 BEG 14% iBr if not 
136 001306 020027 177777 CMP RO, #-1 i;Was memory actually allocated by swapper? 
137 001312 001004 BNE 15% iBr if yes 
138 001314 042765 0000006 0000006 BIC #RCS$USE, RCHFLG(RS) i: Say RCB is not in use 
139 9001322 000713 BR 7% iGo back and try the whole process again 
140 j 
141 i; We have finished allocating space for the region 
142 ; 
143 001324 052765 o00000C OO0000C 15%: BIS #CRCSINM'RCSUSES, RC#FLGO(RS)i Region in memory & in use 
144 001332 106564  O000000¢C MFPD R. GSTS(R4) iGet RDB status flags 
145 001336 052716 9O00000C BIS #<RS. NEW'RS. NAL>. (SP) ;Say new region was created 
146 001342 106664 O00000¢G MTPD R. GSTS(R4) ;Store flags back into RDB 
147 ; 
148 i Transfer some information from global RCB to local RCB 
149 i 
150 001346 052763 oO00000C 0000006 44: BIS #<CRCSINM'RCSUSE>, RC#FLG(RG) +; Set flags in local RCB too 
151 001354 106564 0000006 MFPD R. GSTS(R4) iGet flags from user’s RDB 
152 001360 032726 900000¢ BIT #RS. EXIT. (SP)+ iIs elimination on program exit wanted? 
153 001364 001403 BEG 20s iBr if not 
154 001366 052763 O000006 0000006 BIS #RCSEXI,RCHFLG(RG) i: If yes, set automatic elimination flag 
155 001374 032765 O00000G 0000006 254: BIT #RCSDSP,RCHFLEO(RS) +; Does global region use D-space? 
156 001402 001403 BEG 6% iBr if not 
157 001404 052763 0000006 000000G BIS #RCSDSP,RCSFLEO(R3) +; IF yes. remember to map local thru D-space 
158 001412 016563 oO000006 O00000G 4s: MOV RC$BAS(R5),RC#BAS(RG) ; Base memory page for region 
159 001420 010563 0000006 MOV RS, RC#BLKCRS) ;Set pointer to global RCB in local RCB 
140 ; 
161 i Increment attachment counts 
162 i 
163 001424 105763 0000006 20$: TSTB RCSCNTC(R) sAre we already attached to local RCB? 
164 001430 001004 BNE 22% iBr if yes 
165 001432 005263 O00000G INC RC#CNT (RG) iSay local attachment count = i 
166 001436 005265 0000006 INC RCSCNTCRS) iIncrement global attachment count 
167 i 
168 i Return information to user’s Region Definition Block 
169 3 
170 001442 010346 aos: MOV R3, -(SP) iReturn address of local RCB to user 
171 001444 106664 0000006 MTPD R. GID(R4) 
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SHRRGN -- Create a shared region 

i72 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 

001450 
001454 
001460 
001464 

001470 
001474 
001500 
001504 

106564 
052716 
106664 
000137 

072027 
010037 
012700 
000137 

O0C000G 
0000006 
0000006 
0000006 

000003 
0000006 
000007 
004764 ’ 

w
e
 

fe
n 

‘e
a 

Se
e 

104%: 

MFPD 
BIS 
MTPD 
JMP 

ASH 
MOV 
MOV 
JMP 

R. GSTS(R4) 
#RS. CRR, (SP) 
R. GSTS(R4) 
EMTXIT 

#3, RO 
RO, URO 
#EC7, RO 
PLSERR 

iGet old status flags from RDB 

iSet created-region flag 
iStore back into RDB 

iFinished with EMT 

We cannot allocate as large a region as was requested. 
Return the size of the largest possible region. 

iConvert # Sie-byte pages to # 64-byte pages 
sReturn largest region size in RO 
sReturn error code 7 

s
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.ELRG -~- Eliminate a PLAS region 

1 .SBTTL .ELRG -~ Eliminate a PLAS region 
2 Fe em en ee nes a me ec ee ee 
3 i .ELRG EMT eliminates a PLAS region. 
4 3 

5 001510 004737 004632’ ELRG: CALL GETUDB iGet addr of user’s Region Definition Blk (R4) 
6 i 

7 i Get address of Region Control Block 
8 ; 

9 001514 106564 0000006 MFPD R. GID(R4) ;Get address of region control block 
190 001520 012602 MOV (SP)+,R2 
11 001522 010200 MOV R2; RO iGet RCB address to RO for CHKRCB 
12 001524 004737 004714’ CALL CHKRCB iMake sure RCB address is valid 
13 ; 
14 i Determine if this is a private or shared region. 
15 i 

16 001530 032762 0000006 0000006 BIT #RCSLCG, RC#FLG(R2) : Is this a shared region? 
17 001536 001402 BEG ELMPVT iBr if not 
18 001540 000137 001576’ JMP ELMSHR isEliminate a shared region
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ELMPVT -- Eliminate a private region 

1 
4 
3 
4 

5 

& 
7 

8 

9 001544 
16 
11 
12 
13 001544 032762 0000006 000000G 

14 001552 001405 
15 
16 

17 

i8 
19 001554 106564  000000¢G 

20 001560 032726 0000006 
21 001564 001426 
22 
2a 
24 
25 001566 052762 0000006 O000000G 

26 001574 000422 

.SBTTL ELMPVT -- Eliminate a private region 

Eliminate a private (non-shared) region. 

Inputs: 
Ra Pointer to Region Control Block 
R4 Pointer to User’s Region Definition Block 

ELMPVT: 

Always eliminate unnamed regions 

‘o
o 

ee
 

fw
 

I
T
]
 
T
e
 

e
S
.
 

ee
) 

BIT #RCHSCBL, RCHFLE(R2) + Is this a named region? 

BEG ee: 3 iBr if not named 

This is a named region that is being eliminated. 
Free named region if the RS.EGR flag is set 

ee
 

a 
T
e
 
td
 

MFPD R. GSTS(R4) 
BIT #RS. EGR, (SP)+ 

BEG ELMCOM 

iGet status flags from user’s RDB 

sEliminate global region flag set? 

iBr if not -~- Just detach from region 

We want to eliminate this region. 
P
j
 

we
 

e
e
e
 

$: BIS #RCSAGE, RCSFLE(R2) i Force elimination of the region 
BR ELMCOM iNow go detach from region 
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ELMSHR -- Eliminate a shared region 

i 
z 
3 
4 

3 
6 
7 
8 
9 001576 016203 000000¢G 

10 
11 
12 
13 001602 106564 0000006 
14 001606 032726  o000000¢6 
15 001612 001413 
16 
17 
1g 
19 
20 001614 126327 0000006 000001 
21 001622 001404 
ee 001624 012700 000014 
23 001630 000137 004764’ 
24 001634 052763 0000006 000000G 
4 

36 
27 
28 001642 004737 004010’ 
29 
30 
31 
32 001646 005046 
33 001650 106664 O000000¢6 
34 001654 005046 
35 001656 032762 0000006 0000006 
36 001664 001402 
37 001666 052716 O000006 
38 001672 106664 dO000006 
39 
40 
41 
42 001676 000137 0000006 

Inputs: 

Page 8 

ry 

R2 = Pointer to local copy of RCB for region. 
R4 = Pointer to User’s Region Definition Block 

ELMSHR: MOV 

3 See if we 

MFPD 

BIT 

BEQ 

We are to 

Make sure 

Ce
 

e
e
 

e
e
 
Td

 

CMPB 
BEQ 
MOV 
JMP 

1$: BIS 

4 

RCSBLK(R2),.R3 

are detaching from 

R. GSTS(R4) 
#RS. EGR, (SP)+ 
ELMCOM 

RCSCNT(RG),. #1 
1% 
#EC14, RO 
PLSERR 

;Get pointer to global RCB 

the region or eliminating it. 

iGet status flags from user’s RDB 
sEliminate global region flag set? 
iBr if not 

eliminate the region. 
no one else is attached to region. 

isAre we the only attached job? 
iBr if yes 

iReturn error code 14 

#RCSAGE, RCSFLGO(R3) i Force elimination of global region 

F Call RELRGN to do the actual release 

ELMCOM: CALL 
2 

i Clean out user’s RDB 

CLR 
MTPD 
CLR 
BIT 
BEG 
BIS 

DS: MTPD 

A Finished 

JMP 

RELRGN 

-(SP) 
R. GID(R4) 
-(SP) 

iRelease the region 

iZero Region ID number 
iZero region status word 

#RCSUNM, RCSFLG(R2) ; Did we unmap any windows? 
9% 
#RS. UNM. (SP) 
R. GSTS(R4) 

EMTXIT 

Br if not 

iReport to user if we did 

sReturn status word 

— 
A
a
 

a
%
 

a
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.CRAW -- Create a virtual address window 

.SBTTL .CRAW -—-—- Create a virtual address window 
Sexe cnet citee RORtn endte cutee SOME Sense GOULD SINGH GunDE MOE SOOO enee See EamID SONtD AiCkD SiAD URI Benn Mend SOLS WEED SURED GOED Snute Geena GRIER CaneD OEtd IEEE Gemue CAND SIGUE MOE: GOEIT SpEED eee, GEOOD somRO eqns aate GnLED Goemn SHU GONE GORED GRIEG SERDD SOLED SUIS enem cent? CLIT eens oTmED CtONY EINED nae cont agg =titY GES tune cow GENES MtEUD lene Gora cute emer GENTE Congt 

i The . CRAW EMT is used to create a PLAS virtual address window. 

004737 004632’ CRAW: CALL. GETUDB iGet address of window def block to R4 

i Initialize status flags in W.NSTS 
3 

C
O
N
 

® 
u
b
 
O
e
 

a
 Oo
 

an
 

~~
 

oO
 

Ay
 

001706 106564 0o0000006 MFPD W. NSTS(R4) iGet current status flags 

10 001712 042716 9o00000c BIC #WS. ELW'WS. UNM!WS. CRW. (SP) ; Clear misc flags 

ii 001716 106664 000000¢ MTPD W. NSTS(R4) iReturn flags to user 

12 ; 

ig ; Get and check the APR valve 

14 3 

15 001722 106514 MFPD (R4) ;Get APR value Chigh bute) 

16 001724 012602 MOV (SP)+,R2 

17 001726 105002 CLRB R2 iClear low-byte 

18 001730 010200 MOV R2, RO ;Save word with APR number in high-byte 
19 001732 000302 SWAB R2 iGet APR number to low byte 

20 001734 020227 000007 CMP R2, #7 i APR must be in the range 0 to 7 
21 001740 101070 BHI 2t ;Br if invalid APR number 

22 i 

23 A Find a free window control block 

24 3 

25 001742 012705 o000000G MOV #WCBBAS, RS ;Point to ist WCB 

26 001746 052700 odo0o00d00dol BIS #1,RO0 iFirst WCB is # Ii 

27 001752 005765 9o00000¢6 1$: TST WC#SIZ(R5) 3Is this WCB in use? 

28 001756 001412 BEG 3 ;Br if not 

29 001760 005200 INC RO iKeep track of the WCB number 

30 001762 062705 0000006 ADD #WC$$5Z,R5 iPoint to next WCB 

31 001766 020527 00000006 CMP R5, #WCBEND i;Have we checked all WCB’s*? 

32 001772 103767 BLO is iBr if not 

Me Me} 3 

34 ; Error -- There are no free window control blocks 

39 3 

36 001774 012700 o000001 MOV #EC1,RO sReturn error code I 

37 002000 000137 004764’ JMP PLSERR 

38 ; 

39 We found a free WCB (its address is in R5) 
40 3 Init some cells 

41 Return ID number to user 
42 ; 
43 002004 112765 177777 oO000006 33s: MOVB #-1,WC#TRP(RS) ;Say not associated with any fast maps yet 
44 002012 010046 MOV RO, -(SP) i;Push WCB id number and APR number 
45 002014 106664 0000006 MTPD W. NID(R4) iReturn to user 
46 002020 1065464 0000006 MFPD W. NOFF(R4) iGet specified offset into region 
47 002024 012665 O00000¢6 MOV (SP)+,WCSOFF(RS) iAnd set into web 
48 002030 106564 0000006 MFPD W. NRID(R4) iGet region identifier 
49 002034 012600 MOV (SP)+, RO i from user wdb 
590 002036 004737 004714’ CALL. CHKRCB Verify that it is valid 
51 002042 010065 O00000¢G MOV RO, WCSRCB(RD) sAnd set into web 
ve i 
a i Set up information about base virtual address of the window 
24 i 

55 002046 006302 ASL. R2 iGet 2APR number 
56 002050 110265 9000006 MOVB R2, WC#HPAR(RS) ;Save APR index 
57 002054 072227 000014 ASH #12.,R2 ;Convert APR # to virtual address 

a
,
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.CRAW -- Create a virtual address window 

58 002060 010265 0000006 MOV R2, WC#VLO(RS) iSave in WCB 
59 002064 010246 MOV R2, ~( SP) iReturn virtual address to user 
460 002066 106664 O00000G MTPD W. NBAS(R4) 
41 i 

62 i; Set up information about window size 

63 ; 

64 002072 106564 000000¢6 MFPD W. NSIZ(R4) i;Get window size (64-byte units) 

65 002076 012603 MOV (SP)+,R3 

66 002100 001410 BEQ 2t iNot legal to have O size 

67 002102 000241 CLC 

68 002104 006002 ROR R2 iConvert base virtual addr to 64-byte units 

69 002106 072227 177773 ASH #-5,R2 

70 002112 060302 ADD R3,R2 iGet address above top of region (64-byte u) 

71 002114 O20227 002000 CMP R2, #2000 iIs it greater than 64Kb?7 

72 002120 101404 BLOS 44 iBr if not too big 

73 002122 012700 000000 2: MOV #ECO; RO iReturn error code 0O 

74 002126 000137 004764’ JMP PLSERR 
75 002132 010365 o000000¢ 4: MOV R3,WCS#SIZ(RS) iSet size of window (464-byte units) 

76 002136 072227 000006 ASH #5, Re ;Get virtual address of top of window 

77 002142 005302 DEC R2 iGet address of last byte in window 

78 002144 010265 oO000006 MOV R2, WCSVHI CRS) ;Set high virtual address for window 

79 3 

80 i; See if new window overlaps with any existing windows 

Si 3 

B82 002150 106564 O00000G6 MFPD W. NSTS(R4) iGet user’s window status word 

83 002154 012603 MOV (SP)+,R3 

84 002156 052703 0000006 BIS #WS. CRW, RS iSet in successful-creation flag 

85 002162 032703 o0000006 BIT #WS. OVR, RS iShould we permit windows to overlap? 

86 002166 001044 BNE 7% iSkip overlap checking if so 

87 i 

88 002170 012702 o000000C MOV #WCBBAS, R2 ;Point to ist window control block 

89 002174 005762 000000¢ oO: TST WCSSIZ(R2) iIs this window in use? 

90 002200 001432 BEG 6% iBr if not 

91 002202 020205 CMP R2,R5 iIs this the WCB for the new window’? 

92 002204 001430 BEG 6% iBr if yes 

93 002206 026265 O000000G 000000C CMP WCSEVHI(R2Z),WCHVLO(RS) 3 Is old window below new window? 

94 002214 101424 BLOS Ot iBr if yes 

95 002216 026265 O000006 O000000G CMP WCS$VLO(R2),WCSVHI(RS) ; Is old window above new window’? 

96 002224 103020 BHIS 6 iBr if yes 
97 i 

98 ; We have found a window overlap. 

99 s Eliminate and possibly unmap the old window. 
100 ; 

101 002226 052703 0000006 BIS #WS. ELW,. RS iSet flag saying we eliminated a window 

102 002232 005062 O000000G CLR WC#SIZ(R2) iEliminate the window 

103 002236 105762 0000006 TSTB WCSMAP (R2) iIs window mapped now’? 
104 002242 001407 BEQ 58s iBr if not 

105 002244 010546 MOV RS, -( SP) iSave address of WCB for new window 

106 002246 010205 MOV R2,R5 ;Get address of WCB of window being unmapped 
107 002250 004737 004500’ CALL. WC BUMP iUnmap the window 
108 002254 012605 MOV (SP)+,R5 ;Get back address of WCB of new window 
109 002256 052703 0O00000G BIS #WS. UNM, R3 iSay we had to unmap a window 
110 002262 005062 9000006 58s: CLR WCSRCB(R2) ;Dissociate window from region 
111 002266 062702 O000000¢ bs: ADD #WCS$5Z,R2 iPoint to next WCB 
1i2 002272 020227 oO00000¢C CMP Re, #WCBEND iChecked all windows’ 
113 002276 103736 BLO os iBr if more to check 
114 002300 010346 7: MOV R3,.—-(SP) iReturn status flags 
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_CRAW -- Create a virtual address window 

115 002302 106664 0000006 MTPD W. NSTS(R4) iMove back to user’s area 
116 i 
117 ; If mapping is requested, go do that now 
118 3 

119 002306 032703 O00000¢6 BIT #WS. MAP, RG iIs mapping of window wanted? 
120 002312 001015 BNE MAP 2 iBr if yes 
121 002314 000137 9000006 JMP EMTXIT iFinished 
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-- Map virtual window to physical region . MAP 

C
O
N
G
 

u
h
 

Y
e
 

002320 

002324 
002330 
002334 
002336 
002342 

002346 
002352 
002354 
002356 

002362 
002366 
002370 
002374 
002400 

002404 
002410 
002412 
002414 
002420 
002422 
002426 
002432 
002434 
002440 
002444 
002446 
002452 
002456 
002462 
002464 
002470 
002472 
002474 
002476 

004737 

004737 
005765 
001004 
012700 
000137 

106564 
012602 
010200 
004737 

105765 
001406 
106564 
052716 
106664 

106564 
012603 
001403 
020365 
101402 
016503 
106564 
012600 
010065 
020062 
103406 
004737 
012700 
000137 
005400 
066200 
020300 
101401 
010003 
010365 

004632 ’ 

004646’ 
000000¢6 

000003 
004764 ’ 

0000006 

004714’ 

0000006 

0000006 
0000006 
0000006 

0000006 

0000006 

O00000C 
O00000G 

O00000G 
0000006 

004500 ’ 
000004 
004764’ 

000000G 

0000006 

* 
$ 

. 
4 

MAP 

t
f
 
e
e
 

T
e
?
 

Cd
 

4: 

Uf: 

oF: 

7%: 

CALL 

Get window id, 

of the window control block. 

CALL 
TST 
BNE 
MOV 
JMP 

GETUDB 

GETWCB 
WCSSIZ(RS) 
MAP 2 
#ECS, RO 
PLSERR 

S050 S6Gkt Hee Shit SEUUE SUUUT UNEP GEOGE GUUES TONY SOUS GDOq EAMES SONU GoeED pect GIIIE GORID OEVED mOEIE SOE) CnOEN OES? GotaD GREED CITED SUNED SNEED STEN? SUNUD SUEY ewe cme Giibh SEAS SLCGE SONEE SDN ORERS SONG dimes cain SHES SiuaE SOU SHES SOE SOLER CERO Sine SIGS TSOE SUIT CEFR SOUT SIGH SONGS SOONG Sieh lM Sekdee cles SutUe SELES CoE CUTEE SROEE GREED OEE SVUET PRUE STENT COTTE 

i3Get address of window definition block (R4) 

check that it is valid and convert it to the address 

iGet address of window control block to RS 

iHas this window been allocated? 

;Br if yes 

sReturn error code 3 if window not allocated 

Get address of associated Region Control Block 

a: MFPD 
MOV 
MOV 
CALL 

At this point, 
R2 = Address 

R4 = Address 

R5 = Address 

If this window 

TSTB 
BEG 
MFPD 
BIS 
MTPD 

Determine 

MFP D 
MOV 
BEG 
CMP 
BLOS 
MOV 
MFPD 
MOV 
MOV 
CMP 
BLO 
CALL 
MOV 
JMP 
NEG 
ADD 
CMP 
BLOS 
MOV 
MOV 

W. NRID(R4) 
(SP)+,. Re 
R2, RO 
CHKRCB 

WCSMAP (R5) 
3S 
W. NSTS(R4) 
#WS. UNM, (SP) 
W. NSTS(R4) 

;Get address of region control block 

3Get RCB address to RO for CHKRCB 

;Make sure RCB address is ok 

the following registers are set up: 
of Region Control Block 
of Window Definition Block in user’s area. 

of Window Control Block. 

is already mapped set flag saying it is being unmapped. 

iIs window currently mapped? 
iBr if not 
;Get current status flags 
iSet flag saying a window was unmapped 
sReturn new flags 

length of window to map 

W. NLEN(R4) 
(SP)+,R3 
4 
R3, WC#SIZ(R5) 
5% 
WC#SIZ(R5),R3 
W. NOFF(R4) 
(SP)+, RO 
RO, WCSOFF(R5) 
RO, RCSLEN(R2) 
6% 
WCBUMP 
#EC4, RO 
PLSERR 
RO 
RC#LEN(R2),RO 
R3,RO 
7% 
RO, RB 
R3, WCSLEN(R5) 

iGet specified mapping length 

iIf zero, map as much as possible 
iConstrain length to size of window 
iBr if ok 
iTry to map full size of window 

iGet window mapping offset 

sAnd copy into window control block 

iIs offset greater than region length? 
iBr if not 
iUnmap the window 

iIf yes then return error code 4 

iCalculate how much of region is above 
i offset 
iConstrain mapped length to region size 
iBr if ok 
iGet length of region 
i;Save length of window being mapped 

an
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-~ Map virtual window to physical region . MAP 

28 
a9 
40 
61 
62 
63 
64 
65 
66 
67 
68 
69 
7O 
71 
7a 
73 
74 
79 
76 
77 

002502 
002506 
002510 
002512 
002514 
002520 
002524 
002530 
002534 
002536 
002542 
002546 

002554 

002560 

106564 
005726 
001003 
010346 
106664 
062703 
072327 
120365 
103002 
004737 
110365 
112765 

004737 

000137 

0000006 

000000G 
000177 
177771 
0000006 

004500 ’ 
0000006 
0000006 

004252 ’ 

OO0000G 

000000G 

Ss: 

MFPD 
TST 
BNE 
MOV 
MTPD 
ADD 
ASH 
CMPB 
BHIS 
CALL 
MOVB 
MOVB 

Now do the actual mapping 

CALL 

W. NLEN(R4) 
(SP >+ 
8 
R3, -(SP) 
W. NLEN(R4) 
#177,R3 
#-7,R3 
R3, WC#NPRORS) 
9 
WCBUMP 
R3, WCSNPR (RS) 

iGet user specified length value 
;Was Specified value O7 

iBr if not -—- don’t change if non-zero 
iRetuTrn actual length to user 

iDetermine # PAR’s affected by window 

iAre we reducing the # of PAR’s mapped? 
iBr if not 
;Unmap all PAR’s before setting new mapping 
iNumber of PAR’s to change with window 

#WC. MAP, WCOSMAP(RS) ; Say window mapped normally (not fastmap ) 

WCBMAP 

Finished with EMT 

JMP EMTXIT 

iDo actual window mapping 

m™
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. ELAW 

Q
O
n
N
 

Q
U
 

S
H
 
h
e
 

002564 
002570 

002574 

002600 
002604 

002610 
002614 
002620 

002624 

004737 
004737 

004737 

005065 
005065 

106564 
052716 
106664 

000137 

004632 ’ 
004646 ’ 

004500 ’ 

0000006 
0000006 

O000000G 
0000006 
0000006 

0000006 

—-— Eliminate a virtual address window 

.SBTTL .ELAW -- Eliminate a virtual address window 

3 The .ELAW EMT eliminates a virtual address window and frees the 

3 associated window control block. 

ELAW: CALL GETUDB 
CALL GETWCB 

i Unmap the window 

CALL WCBUMP 

F Eliminate the window 

CLR WC#SIZ(RS5) 
CLR WCERCB(RS) 

; Return WS. ELW status flag 

MFPD W. NSTS(R4) 
BIS #WS. ELW, (SP) 

MTPD W. NSTS(R4) 

; Finished 

JMP EMTXIT 

;Get address of window def block to R4 

iGet address of window control block to RS 

iUnmap the window 

iEliminate window and say WCB is free 

sAnd not associated with any region 

iGet current status flags 
iSet flag 
iReturn flags 

m
™
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_UNMAP -- Unmap a virtual window 

1 .SBTTL .UNMAP -- Unmap a virtual window 
z Ga a tt ee 

3 3 The . UNMAP EMT unmaps but does not eliminate a virtual window. 
4 j 

5 002630 004737 004632’ UNMAP: CALL GETUDB ;Get address of window def block to R4 
6 002634 004737 004646’ CALL GETWCB iGet address of window control block to R5 
7 ; 
8 i Make sure window is currently mapped 

9 ; 

10 002640 105765 o00000¢C TSTB WCSMAP (RS) iIs window currently mapped? 

11 002644 001004 BNE. 1% iBr if yes 
12 002646 012700 000005 MOV #ECS, RO iError 35 if not mapped 

i3 002652 000137 004764’ JMP PLSERR 
14 ; 
15 ; Unmap the window 

16 3 

17 002656 004737 004500’ 1$: CALL WCBUMP iUnmap the window 

18 i 
19 ; Set WS. UNM status flag 

20 ; 

#1 002662 1065464 0000006 MFPD W. NSTS(R4) ;Get current status flags 

22 002666 052716 0000006 BIS #WS. UNM, (SP) iSet flag 
23 002672 1064664 0000006 MTPD W. NSTS(R4) iReturn flags 
24 i 

20 i Finished 

2é 3 

27 002676 000137 9O00000¢6 JMP EMTXIT 
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.GMCX -- Get window mapping status 

1 -SBTTL . GMCX —~—- Get window mapping status 
2 Be ne a ce te a ae ce ec a se se rer en ee ee re et mm te mene ee em eine em me te am ee te ry 

3 ; The .GMCX EMT is used to get the mapping status of a window. 
4 i If a window id of O is specified. the status of the root portion of the 
5 i program is returned. 
& ; 
7 002702 004737 004632’ GMC X CALL GETUDB iGet address of window def block to R4 
8 i 
9 s Get window id and see if it is zero 

10 ; 

11 002706 106564 O000006 MFP D W. NIDCR4) iGet word with window id 

12 002712 012605 MOV (SP)+,R5 
13 002714 042705 177400 BIC #177400, R5 iClear all but window id 
14 002720 001500 BEG GMC XO iBr if window id = 9 
15 i 

16 i We are getting the status of a PLAS window 
17 i 

18 002722 004737 004646’ CALL GETWCB iGet address of window control block to RS 
19 002726 005765 oO00000¢ TST WC#SIZ(RS) iIs this window currenty allocated? 
20 002732 001004 BNE 1t iBr if yes 
21 002734 012700 o00003 MOV #EC3, RO ;Return error code 3 if not allocated 
22 002740 000137 004764’ JMP PLSERR 
2d F Set APR number 

24 002744 106564 0000006 1%: MFPD W. NID(R4) ;Get word with APR value and window id 
25 002750 116566 o000006G 000001 MOVB WCSPAR(RS),1(SP); Set APR index in high-order byte 
26 002756 106265 000001 ASRB 1¢SP) iConvert index into actual APR number 
27 002762 106664 Q00000¢ MTPD W. NIDCR4) ;Return to window def block 
28 i Set window virtual address 
29 002766 016546 0000006 MOV WCS$VLO(R5),-(SP);Window virtual address base 

30 002772 106664 O0000006 MTPD W. NBAS(R4) 
31 3 Set window size 

32 002776 016546 0000006 MOV WCSSIZ(R5),-(SP); Window size (64-byte units) 

33 003002 106664 0000006 MTPD W. NSIZ¢(R4) 
34 ; Set region identifier 
35 003006 016500 9000006 MOV WCERCBCRS), RO iGet address of region control block 
36 003012 010046 MOV RO, -<( SP ) 
37 003014 106664 0000006 MTPD W. NRID(R4) 
38 003020 105765 0000006 TSTB WCEMAP (RS) iIs window currently mapped? 
39 003024 001420 BEG 2% iBr if window is not mapped 

40 i 
41 i Window is mapped to a region. 
42 3 Return offset. 

43 A 

44 003026 016546 00000006 MOV WCSOFF (RS). -(SP) 
45 003032 106664 0000006 MTPD W. NOFF (R4) 
46 is Length of mapped portion of window 
47 003036 016546 0000006 MOV WCSLEN(RS), -(SP) 
48 003042 106664 0000006 MTPD W. NLEN(R4) 
49 3 Status 

50 003046 106564 0000006 MFPD W. NSTS(R4) #Get current status flags 
51 003052 0527146 o00000G BIS #WS. MAP, (SP) iSay window is mapped 
92 003056 106664 0000006 MTPD W. NSTS(R4) 
53 003062 000137 dO00000¢ JMP EMTXIT iFinished 
04 ; 
55 i Window is not mapped 
36 i 
97 003066 005046 2S: CLR ~(SP) 

mm
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. GMCX 

98 
oF 
60 
61 
62 
63 
64 
&5 
66 
67 
48 
69 
70 
71 
72 
73 
74 
73 
76 
77 
78 
79 
80 
81 
82 
83 
84 
89 
86 
87 
88 
89 
90 
91 
92 

~~ Get window mapping status 

003070 
003074 
003076 
003102 
003106 
003112 
003116 

003122 
003124 

003130 
003132 

003136 
003142 
003146 
003152 
003154 
003160 
003162 

003166 
003170 

003174 
003176 

003202 
003206 
003212 
003216 

106664 
005046 
106664 
106564 
042716 
106664 
000137 

005046 
106664 

005046 
106664 

016100 
163700 
072027 
010046 
106664 
010046 
106664 

005046 
106664 

005046 
106664 

106564 
052716 
106664 
000137 

0000006 

0000006 
0000006 
0000006 
0000006 
0000006 

0000006 

0000006 

O00000G 
O0O0000G 
000003 

0000006 

0000006 

0000006 

0000006 

0000006 
0000006 
0000006 
0000006 

i 

3 

MTPD W. NOFF (R4) ;Offset 

CLR - (SP) 
MTPD W. NLEN(R4) 
MFPD W. NSTS(R4) 

iMapped length 

iGet status flags 

BIC #WS. MAP, (SP) iClear mapped flag 

MTPD W. NSTS(R4) 
JMP EMTXIT iFinished 

Window id = 0. 
Return status of root portion of job. 

GMCXO: CLR —~(SP) 

3 

MTPD W. NID(R4) 
Virtual base address 

CLR -~ (SP) 
MTPD W. NBAS(R4) 

Region size and length 

;Say APR = 0 

;Say base address = 0 

job root MOV LNBLKAS(R1). RO iGet # Sile-byte blocks assigned to 
SUB CXTPAG, RO iSubtract # blocks used by context block 
ASH #3, RO iConvert to # 64-byte blocks 

MOV RO; ~( SP) 
MTPD W. NSTZ(R4) iRegion size 

MOV RO, -(SP) 
MTPD W. NLEN(R4) sRegion mapped length 

Region id 

CLR —(SP) 
MTPD W. NRID(R4) 

Offset 
CLR — (SP) 
MTPD W. NOFF (R4) 

Status 
MFPD W. NSTS(R4) 
BIS #WS. MAP, (SP) 
MTPD W. NSTS(R4) 
JMP EMTXIT iFinished 
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~~ Find local RCB for private named region FLRCB 

N
O
n
N
G
Q
U
S
f
 
O
M
e
 

003222 

003226 
003232 
003236 
003240 
003244 
003246 
003252 

003254 
003260 
003264 
003266 
003272 
003276 

003300 
003304 
003310 

003312 
003314 

003316 

003320 

012705 

016500 
032700 
001420 
032700 
001415 
032700 
001412 

106564 
022665 
001005 
106564 
022665 
001407 

062705 
020927 
103746 

O00z261 
000401 

000241 

000207 

0000006 

0000006 
0000006 

0000006 

OO0000G 

OO00006 
0000006 

0000026 
0000026 

0000006 
000000G 

* 

Inputs: 
R4 = Pointer to user’s RDB. 

Outputs: 

T
i
 

Ce
 

e
C
 

Ty
 

Page 14 

.SBTTL FLRCB --- Find local RCB for private named region 

Try to locate a local RCB for a private region whose name matches 

that specified in the user’s RDB. 

C~flag cleared ==> Found RCB. 
C-flag set ==> Could not find RCB. 
RS = Pointer to RCB that was found. 

LRCB: MOV #RCBBAS, RS sPoint to first local RCB 

; See if this RCB is for a named. private region 

1% MOV RC#FLG(RS), RO ;Get RCB flags 
BIT #RCSUSE, RO iIs this RCB active? 
BEG 2% sBr if not 
BIT #RCSCBL, RO iIs this for a named region? 
BEG a iBr if not 

BIT #RCSPVT, RO iIs this for a private region? 

BEG 2s iBr if not 

; Compare specified name with name in RCB 

MFPD R. NAME (R4) iGet ist 3 chars of name 

CMP (SP)+, RCBNAM(R5); Does first part of name match’? 
BNE 2s iBr if not 

MFPD R. NAME+2(R4) iGet 2nd 3 chars of name 

CMP (SP)+, RCSNAM+2(R5) ; Do names match? 
BEQ 3S iBr if yes -- Found the RCB 

i; Try next RCB 

2 ADD #RC$S$SZ, RS iPoint to next RCB 
CMP RS. #RCBEND iChecked all RCB’s? 
BLO 1% iBr if not 

i There is no matching RCB 

SEC iSignal failure on return 

BR 9S 

is We found a matching RCB 

3S: CLC iSignal success on return 

; Finished 

9S: RETURN 
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FLCRCB -- Find local RCB for shared region 

S
O
N
 

G
u
 

WJ 
h
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003322 

003326 
003332 
003336 
003340 
003344 

003346 
003352 
003356 
003360 
003364 
003370 

003372 
003376 
003402 

003404 
003406 

003410 

003412 

012703 

016300 
032700 
001415 
032700 
001412 

106564 
022663 
001005 
106564 
022663 
001407 

062703 
020327 
103751 

000261 
000401 

000241 

000207 

0000006 

0000006 
0000006 

0000006 

0000006 
0000006 

0000026 
0000026 

0000006 
0000006 

.SBTTL FLCROCB -—-— Find local RCB for shared 

that specified in the user’s RDB. 

Inputs: 
R4 = Pointer to user’s RDB. 

Outputs: 
C-~flag cleared ==> Found RCB. 
C-flag set ==> Could not find RCB. 
R3 = Pointer to RCB that was found. 

T
I
 

fe
e 

a
n
 

M
e
 

w
e
 

te
e 

w
w
e
 

w
e
 

w
e
 

o
e
 

m
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e
 

t
e
e
 Try to locate a local RCB for a shared region whose name matches 

region 

LCORCB: MOV #RCBBAS, R3 iPoint to first local RCB 

i See if this RCB is for a shared region 

1¢ MOV RC#FLGO(RG), RO #Get RCB flags 
BIT #RCSUSE, RO iIs this RCB active? 

BEG 2s iBr if not 

BIT #RCSLCG, RO iIs this for a shared region? 
BEG 2S iBr if not 

i Compare specified name with name in RCB 

MFPD R. NAME (R4) iGet ist 3 chars of name 

CMP (SP)+, RCSNAM(R3)i Does first part of name match? 

BNE 2s iBr if not 
MFPD R. NAME+2(R4) iGet end 3 chars of name 
CMP (SP )+, RC#NAM+2(R3G) 1; Do names match? 

BEG 3% iBr if yes -~- Found the RCB 

i Try next RCB 

2s ADD #RC$$SZ,R3 ;Point to next RCB 
CMP R3, #RCBEND iChecked all RCB’s? 
BLO 1% iBr if not 

i There is no matching RCB 

SEC iSignal failure on return 

BR 9S 

; We found a matching RCB 

3: CLC iSignal success on return 

3 Finished 

Os: RETURN
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FGRCB -- Find global RCB for shared named region 

1 .SBTTL FGRCB -- Find global RCB for shared named region 
2 nn ce ee ce a se cre ca a ee ee cm er eee ei ee me ~ 

3 i Try to locate a global RCB for a region whose name matches 
4 i that specified in the user’s RDB. 
2 F 
& i Inputs: 
7 3 R4 = Pointer to user’s RDB. 
8 ; 
9 i Outputs: 

10 3 C-flag cleared ==> Found RCB. 

11 ; C-~flag set ==> Could not find RCB. 
12 i RS = Pointer to RCB that was found. 
13 3 

14 003414 013705 6000000¢ FGRCB: MOV SHRRCB, RS iPoint to first shared RCB 
15 ; 
14 i See if this RCB is for an active region 
17 3 
18 003420 032765 oO000006 0000006 18: BIT #RCSUSE, RCBFLG(RS) ; Is this RCB active? 
19 003426 001412 BEQ 2t iBr if not 
20 i 
ai i Compare specified name with name in RCB 
22 i 

23 003430 106564 0000006 MFPD R. NAME (R4) ;Get ist 3 chars of 
24 003434 022665 0000006 CMP (SP)+,RCSNAM(RS); Does first part of 
25 003440 001005 BNE at iBr if not 
26 003442 106564 0000026 MFPD R. NAME+2(R4) iGet 2nd 3 chars of 
27 003446 022665 0000026 CMP (SP)+, RCSNAM+2(R5) ; Do names match? 
28 003452 001407 BEG 3S iBr if yes -- Found 
29 3 

30 i Try next RCB 
oi ; 

32 003454 062705 9000000G as ADD #RC$$SZ,R5 iPoint to next RCB 
33 003460 020537 0000006 CMP RS. SHRRCN ;Checked all RCB’s? 
34 003464 103755 BLO 1% iBr if not 
30 i 

36 i There is no matching RCB 
37 i 
38 003466 000261 SEC iSignal failure on return 

39 003470 000401 BR 9S 
40 ; 

41 i We found a matching RCB 

42 3 
43 003472 000241 3: CLC iSignal success on return 

44 ; 
45 i Finished 
46 i 

47 003474 000207 7S: RETURN 

name 

name match? 

name 

the RCB 

cone eee eer & 
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~~ Get a free local RCB GLRCB 

C
O
N
 
G
a
b
 

& 
U
e
 

003476 
003502 
003510 
003512 
003516 
003522 

003524 
003530 

003534 

003540 

012705 
032765 
001411 
062705 
020527 
103767 

012700 
000137 

004737 

000207 

0000006 
0000006 

O0000006 
O000000¢6 

000006 
004764 ’ 

003606’ 

09000006 

.SBTTL GLRCB 

Inputs: 

~~ Get a free local RCB 
WON Ques QnEA MORNE CUED GHEE GENET eESEE CLOTH GETS CREED witneD OHNTE epten Ging HONIG GUD IDES OWED GOGH Somes CONES SIRS Snne tmahy GOED! SOFED OhEND OUEE SCONE COETS GUOET wotne Mim SUIET COIR CONTE QICEE SOGE VENI HUGE ONDE SUERP CREED TORE! EOZLD SLOWS CORED COPED Guus Gites CREED OURS S0OGD SOUND Grete SONEN CHEM miaan GLIY CRIT OUND SHON REIS GNeRH mONED GOCE CmNED GNEET SONOS SnD arabe TEM eases erawe aneee 

R2 = Status flags from user’s RCB 

Outputs: 

F R4 = Pointer to user’s RCB. 

RS = Pointer to free RCB. 

GLRCB: MOV 
igs: BiT 

BEG 
ADD 
CMP 
BLO 

; Error -- 

MOV 
JMP 

Finished 

we
 

ee
 

we
 

f
y
 

we
 

we
 
e
t
e
 

& 

RETURN 

CALL 

#RCBBAS 
#RCSUSE 
2 $ 
#RCSESZ 
RS, #RCB 
1% 

#EC6, RO 
PLSERR 

We found a free RCB. 

Initialize it 

INIRCB 

»RS ;Point to ist local RCB 

»RC#FLG(RS) «Is this RCB free? 

iBr if yes 
»>RS iPoint to next RCB 

END iChecked all? 

iLoop if not 

No free RCB’s 

;Return error code 6 

iInitialize the RCB 

m
,



a
n
,
 

st
n 

a
m
,
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—~- Get a free global RCB GGRCB 

S
O
N
 

O
u
 
W
e
 

003542 
003546 
003554 
0035596 
003562 
003566 

003570 
003574 

003600 

003604 

013705 
032765 
001411 
062705 
020537 
103767 

012700 
000137 

004737 

000207 

0000006 
0000006 

9000006 
O00000G 

000006 
004764" 

003606 ” 

OO0000G 

. SBTTL GGRCB 

Inputs: 

Outputs: 

m
e
 

Ne
e 

e
e
 

e
e
 

‘e
e 

w
e
 

te
n 

m
e
 

tn
e 

GERCB: MOV 
1$: BIT 

BEQ 
ADD 
CMP 
BLO 

i Error -- 

MOV 
JMP 

Finished 

w
e
 

w
e
 

No
e 

f
h
 

wa
e 

o
e
 

w
s
 

ww
e 

RETURN 

CALL 

SHRRCB, 
#RCSUSE 
2% 
#RCSS$SZ 
RS. SHRR 
1% 

#EC4, RO 
PLSERR 

We found a free RCB. 

Initialize it 

INIRCB 

—~ Get a free global RCB 
. awe eeeem creme SyARE SEREE SEREE SOEND seGE SUGI SEICS min wine See my Ge ShGdt GORE imee SOUT GUNN SEEN GRRE GUUNS Shim Sout GUI Giiim Aiabs SANUS S606 GEiGY TEEE SORT MEGET SPOTS SETI SENS SUUEF StEE SRURE DEORE SESGG SECS SGEG) SoHST EHTS STEE GIGES OUOKE SOME GIES COEDS SORNE SERIE FOEIE MNES FEES SOOKE ikea iid SEIIY Gove Gites SteiG weveD CNGD CUEED SUED DEAS EREOE SORES atten GntEe sume sume cuuhe 

Get a free global RCB and initialize it. 

R4 = Pointer to user’s RCB. 
R2 = Status flags from user’s RCB 

RS = Pointer to free RCB. 

RS ;Point to ist shared RCB 

»RCSHFLGO(RS) 3s Is this RCB free? 

;Br if yes 
»RS iPoint to next RCB 

CN iChecked all? 

iLoop if not 

No free RCB’s 

;Return error code & 

iInitialize the RCB 

si



aa
y.
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INIRCB -- Initialize a new RCB 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 003606 010346 
12 
i3 
14 
15 003610 010503 
16 0034612 012700 9000000C 
17 003616 005023 
18 003620 9077002 
19 
20 
ei 
22 003622 %$%113765 0000006 

aa 
24 
20 
26 003630 106554 O000000G 
27 003634 012600 
28 003636 010065 0000006 

29 003642 062700 000007 
30 003646 000241 
31 003650 006000 
32 003652 072027 177776 
33 0036565 010065 0000006 
34 
35 
36 
37 003662 032702 000000C 
38 003666 001413 
39 0034670 052765 o000006 
40 003676 106564 d000000¢ 
41 003702 012665 9000006 
42 003706 1065644 0000026 
43 003712 012665 0000026 
44 
45 
46 
47 003716 012603 
48 003720 000207 

0000006 

0000006 

. SBTTL 

; Inputs: 
; RS = 

i R4 = 

j R2 = 

INIRCB: MOV 
. 

Zero the RCB 

w
e
 

fo
s.
 

aa
d 

MOV 
MOV 

1$: CLR 
S08 
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INIRCB -~ Initialize a new RCB 

Status flags from RDB. 

RG, —(SP) 

RS. R3 
#RCESESZ/2, RO 
(RO) + 

RO, 1% 

3 Initialize the RCB 

MOVB 

INIRCB zeroes a new RCB and stores the name of the region into it 

if it is a named region. 

Pointer to new RCB to be initialized. 

Pointer to user’s RDB. 

iPoint to the RCB 

;Get # words to zero 

iZero the RCB 

CORUSR, RCSOWN(RS) i Save # of job creating region 

; Set up information about the size of the region. 

MFPD 
MOV 
MOV 
ADD 
CLC 
ROR 
ASH 
MOV 

R. GSIZ(R4) 
(SP )+, RO 
RO, RCSLEN(RS) 
#7, RO 

RO 
#-2, RO 
RO. RCSPAG(RS) 

iGet # 64-byte biccks needed for region 

;Save region size in RCB 

iBound up to # Si2-byte pages 
iClear carry for rotate 
iConvert # 64—-byte blocks to # Sl2-byte blocks 

iSave # pages needed for region 

; Store the name into the RCB if it is a named region. 

BIT 
BEG 
BIS 
MFPD 
MOV 
MFPD 
MOV 

3 Finished 

9: MOV 

RETURN 

#<RS. GBL'RS. CGR>,.R2 :Is this a named region? 
i a Br if net 

#RCSCBL, RCSFLG(RS); Remember this is a named region 
R. NAME (R4) iGet ist 3 chars of name 

(SP)+, RC#NAM(RS); Store into RCB 

R. NAME+2(R4) ;Get 2nd 3 chars of name 

(SP)+, RCHNAM+2(R5) ; Store into RCB 

(SP)+,R3 

i
h
 

m
m



a
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CHKATT -- Check valid attachment to named region 

1 .SBTTL CHKATT ~- Check valid attachment to named region 
4 BT ne ee ce ec a i i em Sm yy ye i i i i Sh A Oe ee a nr 

3 i CHKATT is called when we are about to attach to an existing named 
4 i region to make sure the size specified in the RDB is compatible with 
5 i the size of the region. 
a i 
7 3 Inputs: 

8 i R4 = Pointer to user’s RDB. 
9 3 RO = Pointer to RCB for region. 

10 i 
11 003722 CHKATT: 
12 3 
H s See if we are trying to attach to a region that is reserved for 
1 i exclusive access by another job. 
15 3 

16 003722 032765 O00000C 0000006 BIT #<CRCSLCG'RCSPVT>, RCSFLO(RS) i Private or local copy of global? 
17 003730 001010 BNE 1% +Br if yes 
18 003732 032765 0000006 000000G BIT #RCSEXC,RC#FLG(RS) sExclusive access to region reserved? 
19 003740 001404 BEQ 1 ;Br if not 
20 003742 012700 000015 MOV #EC15, RO sReturn error code 15 
21 003746 000137 004764’ JMP PLSERR 
22 3 
a i Get size of region from RDB 
24 3 
25 003752 106564 9000006 1$: MFPD R. GSIZ(R4) iGet requested size of region 
26 003756 012600 MOV (SP)+, RO 
27 003760 001412 BEG 9 iSize of zero is ak 
28 003762 020045 0000006 CMP RO, RC#LEN(RS) ;Compare with existing length 
29 003766 101407 BLOS 9$ iBr if ok 
30 i 
31 is Error ~~ Requested size is too big 
ge 3 

33 003770 016537 dO00000G 0000006 MOV RC$LEN(R5),VURO ;Return actual region size to user in RO 
34 003776 012700 000007 MOV #EC7, RO iReturn error code 7 
35 004002 000137 004764’ JMP PLSERR 
36 3 

37 i; Region size is ok 
38 i 
39 004006 000207 9S: RETURN 

~~
,



a
,
 

~
—
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RELRGN -- Release attachment to a region 

1 
2 
3 
4 

3 
& 
7 
8 004010 010246 
9 004012 010546 

10 
11 
12 
13 004014 012705 od00000¢6 
14 0049020 020265 0000006 
15 004024 9oO01011 
16 004026 004737 004500’ 
17 004032 005065 0000006 
18 004036 005065 0000006 
19 004042 052762 0000006 0000006 
290 004950 062705 000000G 
21 004054 020527 0000006 
22 004060 103757 
ea 
24 
ao 
26 004062 016200 90000006 
27 004066 032700 0000006 
28 004072 001022 
29 
30 
31 
32 004074 032700 0000006 
33 004100 001457 
34 004102 032700 0000006 
35 004106 001054 
36 004110 105062 90000006 
37 004114 032700 90000006 
38 004120 001451 
39 004122 042762 0000006 9000000G 
40 004130 052762 0000006 0000006 
41 004136 000442 
42 
43 
44 
45 004140 042762 O000006 0000006 
46 004146 016202 0000006 
47 004152 032700 0000006 
48 004156 001403 
49 004160 052762 90000006 0000006 
30 004166 0146200 90000006 
91 004172 105362 90000006 
S2 004176 001003 
93 004200 032700 9000006 
54 004204 001015 
55 004206 042762 0000006 0000006 
36 004214 032700 0000006 
97 004220 001411 

RELRGN: MOV 

i 

i 

OS: 

OF: 

4$: 
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.SBTTL RELRGN -- Release attachment to a region 
J “7 “ete Tater cuss maees eeen cowre eats eruee aeaee eutm milan GeRRs menus Cmte Sum seme: snes Geean comet cusee ettty aLEEe wrteD seme anus evene conte —USAH StteD SEED SEED atoms SOM SWEET GENIE GEN smeD comes GoorD <oatt eumn HEIN etem eetes stan ume” Name azean oes seven q2te cant penne Hwlah copes coun Svaty eRe WmAD Coen ate mem 

RELRGN is called to release an attachment by the current job to a region. 

Inputs: 

R2 = Address of Region Control Block for region being released. 

MOV 
Re, -(SP) 
RS, -(SP) 

Unmap any windows that are mapped to this region 

MOV 
CMP 
BNE 
CALL 
CLR 
CLR 
BIS 
ADD 
CMP 
BLO 

#WCBBAS, RO 
R2, WERCBIRS) 
6% 
WCBUMP 
WC#SIZ(RS5) 
WCSERCBC(RS) 
#RCSUNM, RCSFLE(R2) 
#WCS$SZ.R5 
RS, #WCBEND 
oF 

»>Point to first window control block 

iIs this window associated with this region? 
iBr if not 

iUnmap the window 
;Eliminate it 
sAnd dissociate it from region 

iRemember a window was eliminated 

iPoint to next WCB 

iChecked all windows? 

iBr if not 

See if this is a private or shared region. 

MOV 
BIT 
BNE 

RCSFLGCR2), RO 
#RCSLCG, RO 
3 

We are releasing a private region 

BIT 
BEQ 
BIT 
BNE 
CLRB 
BIT 
BEG 
BIC 
BIS 
BR 

#RCSGCBL, RO 
1% 
#RCSAGE, RO 
1% 
RCSCNT (R22) 
#RCSAEP, RO 
9% 
#RCSAEP, RCSFLG(R2) 
#RCSAGCE, RCSFLGCRZ) 
9S 

We are releasing a shared region. 

BIC 
MOV 
BIT 
BEG 
BIS 
MOV 
DECB 
BNE 
BIT 
BNE 
BIC 
BIT 
BEQ 

#RCSUSE, RCSFLE CRA) 
RCS$BLK(R2),.R2 
#RCSAGE, RO 
4% 
#RCSACE, RCSFLG(R2) 
RC#FLGE(R2). RO 
RCSCNT (Re) 
2s 
#RCSAGE, RO 
1$ 
#RCSEXC, RCSFLG(R2) 
#RCSAEP,. RO 
9 

sGet RCB status flags 
iPrivate or shared region 

iBr if shared region 

iIs this a named region? 
iBr if not -- Always eliminate 
iShould we eliminate the region? 
iBr if yes 
iSay attachment count = 0 
iIs automatic elimination pending? 
;Br af not 
iClear pending flag 
iSet automatic-elimination flag 

;Say local RCB is free 
iGet address of global RCB 
iWas AGE specified in local RCB? 
iBr if not 
iTransfer AGE option to global RCB 
iGet status flags from global RCB 
iDec attachment count in global RCB 
iBr if someone else still attached 
iIs automatic elimination wanted? 
iBr if yes 
iClear exclusive~access flag 
iIs automatic elimination pending? 
iBr if not 

a



a
m
,
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TSPLAS -- Programmed Logical Ad 
RELRGN -- Release attachment to 

58 004222 052762 9000006 
59 004230 042762 90000006 
60 004236 000402 
61 
62 
63 
64 004240 004737 006456’ 
65 
66 
67 
468 004244 012605 
69 004246 012602 
7O 004250 000207 
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@ region 

0000006 
0000006 

G
 

t
e
s
 

w
e
 

w
a
e
 

+ 
_ 

w
e
 

ww
e 

Me
e 

# 
# 

BIS 
BIC 
BR 

CALL 

Finished 

MOV 
MOV 
RETURN 

#RCSAGE, RCBFLE CRA) 
#RCSAEP, RCSFLG(R2) 
9% 

Eliminate this region 

FRERCB 

(SP)+,R5 
(SP)+,R2 

iSet automatic elimination flag 
iClear automatic elimination pending 

iRelease the region



a
.
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WCBMAP -- Do actual window mapping 

i 
z 
3 
4 

3 
& 
7 
8 
> 

10 
11 004252 010146 
t2 004254 010246 
13 004256 010346 
14 004260 010446 
15 004262 010546 
16 
17 
18 
19 004264 0146502 0000006 
20 004270 116503 0000006 
21 004274 016504 0000006 
22 004300 016201 oO000006 
23 004304 066501 0000006 
“ 

25 
24 
27 004310 005005 
28 004312 032762 0000006 0000006 
29 004320 001404 
30 004322 105737 6000006 
31 004326 001401 
32 004330 005205 
33 
34 
30 
36 004332 012702 000200 
37 004336 010400 
38 004340 001451 
39 004342 020002 
40 004344 101401 
41 004346 010200 
42 004350 160004 
43 004352 005300 
44 004354 000300 
45 004356 052700 000006 
46 004362 042700 100261 
47 004366 005705 
48 004370 001015 
49 004372 010063 o00000¢6 
50 004376 010063 OoO00000G6 
51 004402 010063 0000006 
S52 004406 010163 0000006 
53 004412 010163 06000006 
54 004416 010163 0000006 
55 004422 000414 
56 004424 010063 090000006 
57 004430 010063 90000006 

=
 

w
e
 

w
r
 

w
e
 

‘e
e 

t
a
e
 

we
e 

w
e
 

w
e
 

3H: 

OF: 
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. SBTTL WCBMAP -—-- Do actual window mapping — 

WCBMAP is called to perform the actual mapping of a PLAS window to 

a physical memory region. 

is used to set up the mapping. 

The information in the window control biack 

The user PAR and PDR registers are 
loaded and the RPAR and RPDR cells are set up to reflect the mapping. 

Inputs: 

RS = Address of window control block. 

CBMAP: MOV 
MOV 
MOV 
MOV 
MOV 

Get information about region 

MOV 
MOVB 
MOV 
MOV 
ADD 

Determine if 

CLR 
BIT 
BEG 
TSTB 
BEG 
INC 

Begin loop to set up each PAR 

MOV 
MOV 
BEG 
CMP 
BLOS 
MOV 
SUB 
DEC 
SWAB 
BIS 
BIC 
TST 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
BR 
MOV 
MOV 

Ri,- (SP) 
Ra. -(SP ) 
RG. -( SP) 
R4,-(SP) 
RS, -(SP) 

WCéRCB(RS). Re 
WCSPAR(RS),.R3 
WCSLEN(RS), R4 
RC$BAS(R2),.R1 
WCSOFF CRS). R1 

being mapped 

iGet 

'Get 

iGet 

iGet 

i Add 

address of region contral block 

PAR index number (2tbase PAR #) 
# 64-byte blocks to be mapped 
base 64—-byte block # of region 
window offset within region 

this window should be mapped thru I- or D-space 

RS 
#RCSDSP. RCSFLE(RA) 
4% 
IDSFLG 
4% 
R5 

#128.,.R2 
R4, RO 
= 
RO, R2 
3S 
R2, RO 
RO, R4 
RO 
RO 
#6, RO 
#100261, RO 
RS 
re 
RO, UPDRO(R3) 
RO, RPDR(R3) 
RO, CUPDRO(R3) 
Ri, UPARO(R3) 
Ri. RPAR(R) 
Ri. CUPARO(R3) 
6% 
RO, UDDROCRS) 
RO, RDDR(R3) 

iAssume I-space mapping 

iBr if not 

iDoes the machine support separate space? 
iBr if not 

;Should this region be in D-space? 

iCarry 128 in R2 
iGet # 64-byte blocks left to map 
iBr if finished mapping 
iWe can only map 128 blocks per PAR 

iBr if we can map all that is left 
128 blocks through this PAR 

iGet # 64—-byte blocks left after this PAR 

;Get # blocks -1 
iPut # blocks in high order byte 
iAllow read and write access to page 
iMake sure unused PDR bits are zero 
iUse I- or D-space registers? 
iBr if D-space 

i Map 

;Set 

;Set 

iSet 

3Set 

i Set 

iSet 

actual 

shadow 

shadow 

actual 

shadow 

shadow 

iStep up to 

iSet 

i Set 

actual 

shadow 

PDR register 

cell 

cell in context block 

PAR register 

cell 

cell in context block 

next set 

D-space PDR register 
cell 

m
y
,
 

A
y
,
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WCBMAP -- Do actual window mapping 

58 004434 010063 0000006 MOV 

59 004440 010163 0000006 MoV 

60 004444 010163 0000006 MOV 

61 004450 010163 O00000¢G MOV 

62 004454 060201 6s: ADD 

63 004456 062703 000002 ADD 

64 004462 000725 BR 

69 3 

66 i Finished 

4&7 i 

68 004464 012605 as MOV 

59 004466 012604 MOV 

70 004470 0126023 MOV 

71 004472 012602 MOV 

72 004474 012601 MOV 

73 004476 000207 RETURN 

RO, CUDDRO(R3) ;Set 
Ri, UDARO(R3) ;Set 

Wednesday 18-Jan-89 12:12 Page 22-1 

shadow cell in context block 

actual D-space PAR register 
Ri, RDAR(RG) ;Set shadow cell 

R1, CUDARO(R3) iSet shadow cell in context block 

R2,R1 sAdvance physical block number 
#2,R3 ;Advance PAR index 

1% iGo load more PAR‘’s 

(SP)+,R5 

(SP)+, R4 

{(SP)4+,R3 

(SP)+,R2 

(SP)+,R1 

a 
a



rs
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WCBUMP -- Do actual unmapping of a PLAS window 

1 . SBTTL 
z 
3 ; 

4 3 

2 3 Inputs: 
ro ; R5 

7 i 

8 004500 010146 WCBUMP: MOV 
9 004502 010246 MOV 

10 004804 0610346 MOV 
il 
12 004506 105765 00000006 TSTB 
13 004512 001443 BEG 
14 004514 016503 0000006 MOV 
15 004820 116501 0000006 MOVB 
16 004824 032763 oO000006G 0000006 BIT 
17 004332 001003 BNE 
18 0043534 062701 0000006 ADD 
19 004540 000402 BR 
20 004542 062701 0000006 4$: ADD 
21 004546 116502 d000000G oS: MOVB 
22 004552 006302 ASL. 
23 004554 116500 Q00000G MOVB 
24 004560 001416 BEG 
25 0043562 005011 1%: CLR 
26 004564 005702 TST 
27 9004566 100404 BMI 
28 004570 005062 0000006 CLR 

29 004574 062702 000002 ADD 
30 004400 062701 09000002 3S: ADD 
31 004604 077012 SOB 
ge 3 

33 i 

34 i 

35 3 

36 004606 113701 0000006 MOVB 
37 0044612 004737 0000006 CALL 
38 i 
39 3 Clear WCSMAP 

40 3 

41 004616 105065 o000000¢6 as CLRB 
42 i 

43 i Finished 
44 ; 

45 004622 012603 Ds: MOV 
46 004624 012602 MOV 
47 004626 012601 MOV 
48 004630 000207 RETURN 

WCBUMP is called to do the actual unmapping operation for a PLAS window. 

Address of window control block 

R1i.-(SP) 

Re, ~(SP) 

R3:; -(SP) 

WCSéMAP (RS) iIs the window mapped now? 

9S iBr if not 

WCSRCB(RS),.R3 iGet pointer to rcb 
WCSPAR(RS), R1 iGet first APR index number for the window 

#RCSDSP,RCHFLG(RZ) ;Was this mapped thru I- or D-space 
4$ iBr aif thru D-space 
#RPDR,R1 i Index into I-space register set 
wk iStep over D-space offset 
#RDDR, R1 iIndex into D-space register set 
WCSTRP(RS),R2 iGet trap region # associated with window 

Re sConvert to index 
WCENPRI(RS), RO ;Get number of APR’s affected by window 
2 iBr if no APR’s to unmap 

(Ri) iSay no special mapping for this APR 

Re iAny trap region to clean up? 

JS iBr if not 
SREPDR CR) iIndicate that fast trap region not in use 
#2, R2 sAdvance trap region index 
#2,R1 iAdvance APR index 
RO, 1% iLoop if more APR’s to free 

We have reset the mapping information. 
Call SETMAP to do the actual mapping for the job. 

CORUSR, Ri 
SE TMAP 

'Get current job index number 
iReload map registers for the job 

to indicate window is unmapped 

WC SMAP (RS) ;Say window is now unmapped 

(SP)+,.R3 
(SP )+,R2 
(SP)>+,R1 

a
m
,
 

a
e
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GETUDB -- Get address of user definition block 

1 .SBTTL GETUDB -- Get address of user definition block 

a Gr rr re mre cree ee ee ee cet ss ee es yt neat yc em us ms see ere em mre ty ma ms yo ee yy a a ee nee ue er ese 

3 i GETUDB is called to get the address of a Region Definition Block or a 
4 i Window Definition Block from a user’s EMT argument block. 
o 3 The address is checked to make sure it is valid. 

& 3 

7 i Outputs: 
8 3 R4 = Address of user’s control block. 

9 3 

10 0044632 013700 000002¢ GETUDB: MOV EMTBLK+2, RO iGet address of control block 

11 004636 010004 MOV RO, R4 sReturn in R4 

12 004640 004737 O00000¢6 CALL VALADW ;Make sure address is valid 

13 004844 600207 RETURN 

14 
1 5 J TT cam ome corms eee oon comms cxune cavee come sorgt tmmun sees conae same caver cusee ote evan aunan asses enece meth eetan euete some: ote extee oqoer couse enete tener muuey eenmy comms range senzy aege comey sau cemetary comue ewes enmmn cue caer cotny conme saeee conve Sere cues coves comes comer enum wowey cosy ramen aoe serves come Crane ences werer corny meee ween corse comes arnen mee 

16 i CETWCB is called to get the address of a Window Control Block 
17 i based on the value of the window id specified in a user’s Window 
i8 j Definition Block. 

19 A If the window id is not valid an emt error code of 3 is returned. 

20 ; 

21 i Inputs: 
aa 3 R4 = Address of user’s window definition block. 

ee | ; 

24 > Outputs: 
te ; RS = Address of window control block. 

26 F 

27 004646 106564 000000¢6 GETWCB: MFPD W. NID(R4) iGet window id 

28 004652 012600 MOV (SP)+, RO 

29 004554 042700 177400 BIc #177400, RO iClear high-order byte 

30 004660 oO01411 BEQ 1% iError if window = 0 

31 004662 020027 0000006 CMP RO, #NUMWCB iMake sure id is not too large 
32 004666 101006 BHI 1% iBr if too big 

a3 i 

34 i Convert window id to address of window control block 

35 3 

36 004670 012705 o00000c 2s: MOV #WCBBAS-WC#4#5Z,R5 ; Point to WCB area 

37 0044674 062705 0000006 4: ADD #WCS$H5Z,R5 ;Point to correct WCB 

38 004700 0770023 SOB RO, 4% iBased on ID number 

a9 F 

40 ; Finished 

41 i 

42 004702 000207 RETURN 

43 3 

44 3 Error -- Invalid window id 

45 i 

4& 004704 012700 000003 1s: MOV #ECS, RO ;Return emt error code 3 

47 004710 000137 004764’ JMP PLSERR 

m
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CHARCB -- Check address of Region Control Block 

1  SBTTL CHKRCB -- Check address of Region Control Block 

2 Be ee me ee a ee et ae ie ee et a 

3 i CHKRCB is called to verify that the address of a region control 
4 ; bliock is valid. If the address is not valid, an emt error code 

3 i number 2 is returned. 
a 3 

7 i Inputs: 
8 i RO = Region control block address to be checked 
9 3 

10 004714 032700 000001 CHKRCB: BIT #1,R0 ;Make sure address is even 

11 004720 001015 BNE 1% iBr if odd 

12 004722 020027 dO00000G6 CMP RO, #RCBBAS iMake sure it is within proper region 
13 0047265 103403 BLO 2s 

14 004730 020027 O000006 CMP RO, #RCBEND 

15 004734 103406 BLO 9S 

16 004736 020037 000000¢ 2S: CMP RO, SHRRCB iSee if this is a shared RCB 

17 004742 103404 BLO 1% 

18 004744 020037 9o000000¢ CMP RO, SHRRCN 

19 004750 101001 BHI 1s 

2O i 

21 3 Address is ok 

am 3 

23 004752 000207 i RETURN 

24 3 

aw i Error -- Invalid region control block address 
2h j 

27 004754 012700 900002 1$: MOV #EC2, RO iReturn EMT error code 2 

28 004760 000137 004764’ JMP PLSERR 
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PLSERR -- Report error on PLAS EMT 

1 

2 
3 
4 

3 
& 
7 

8 
gp 

0 004764 000137 o00000¢6 

. SBTTL PLSERR -—— Report error on PLAS EMT 

This routine is jumped to when any error occurs while processing 

a PLAS EMT. It returns the error code to the calling program 

with the C-flag set on return from the EMT. 

Inputs: 

RO = EMT error code to be returned 

PLSERR: JMP SETERR iEnter EMT error reporting routine
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SEGOUT -- Outswap job regions 

C
V
O
N
D
u
h
 
O
M
e
 

004770 

004772 

005000 
005004 
005012 
005014 
005022 
005024 
005032 
005034 
005040 
005044 

005046 
005050 

005052 
005056 
005064 
005072 

005100 
005104 

005106 
005110 

010246 

016137 

012702 
032762 
001410 
032762 
001004 
032762 
001007 
062702 
020227 
103757 

000261 
000416 

010237 
016237 
016237 
016237 

004737 
000241 

012602 
000207 

OO00006 O00000G 

0000006 
0000006 0000006 

OO0000G OO0000G 

OO000006 0000006 

0000006 
0000006 

000002’ 
O000006 000004’ 
O000006 000006’ 
O000006 000010’ 

OOSl1i2’ 

. SBTTL SECGOUT -- Outswap Job regions. 

SEGOUT is called to write all PLAS regions associated with a 

particular job to the region swap file. 

Inputs: 
Ri = Job index number 

Outputs: 
C-flag set ==> No regions need to be outswapped for this job 
C-flag cleared 

SEGOUT: MOV 
i 

i 

3 

1s: 

3H: 

f
y
 

~-
 

rn
 

e
e
 

# 

==> Beginning to swap regions. 

Ra, -( SP) 

Map PARG to job context block 

MOV 

Determine if 

MOV 
BIT 
BEQ 
BIT 
BNE 
BIT 
BNE 
ADD 
CMP 
BLO 

There are no 

SEC 
BR 

LCOXPAR(R1),. @HKPARS ;: Map kernel paré to job context block 

any regions need to be swapped for this job 

#RCBBAS, R2 iPoint to first region descriptor 
#RCSUSE, RC#FLG(R2) ; Is this RCB active? 
3S iBr if nat 
#RCSLCOG,. RC#FPLG(R2)iIs this a shared region’ 

3s iBr if yes 

#RCSINM, RCHFLE(R2); Is this region in memory now’? 
2s iBr if yes 

#RCSSSZ, RA iPoint to next region descriptor block 
R2,. #RCBEND iChecked all region descriptors? 
1% iBr if not 

regions that need to be outswapped 

;Signal no regions to outswap 

9S 

We found a region that needs to be outswapped. 

Set up information to describe the transfer. 

MOV 
MOV 
MOV 
MOV 

Initiate the 

CALL 
CLC 

Finished 

MOV 
RETURN 

R2, SCBRCB iSave address of region control block 
RC#BAS(R2), SCBBAS; Base 64-byte block # of region 
RCSLEN(R2), SCBLEN: # 64-byte blocks to transfer 
RC#BLK(R2), SCBBLK;: Block # of start in swap file 

transfer 

osseo iStart the I/0 transfer 

iSignal that swapping is being dene 

(SP )+,R2 

am
. 
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SECGOUT -- Outswap job regions 

S
O
N
 
G
u
t
 
W
e
 

005112 
005114 

005116 
00Si22 

005126 
005134 
005142 
005150 
005154 
005160 
005162 
005166 
005172 
005176 
005200 
005204 
005210 
005214 
005216 

005222 

005226 
005230 
005232 

010146 
010246 

012701 
004737 

063761 
013761 
012761 
013700 
020027 
101402 
012700 
160037 
060037 
010002 
072227 
060237 
072027 
005400 
010061 

004737 

012602 
012601 
000207 

0000006 
O000000¢6 

000010’ 
000004 ’ 
005234 ’ 
000006 ’ 
001770 

001770 
000006 ’ 
000004 ’ 

177775 
000010’ 
000005 

0000006 

0000006 

O000000G 
0000006 
0000006 

te
 
T
y
 

O0Sseo0: Mav 

is: 

Page 28 

(or a portion of a region) to the region swap file. 

Inputs: 

SCBBAS 
SCBLEN 
SCBBLK 

Ri. -—-(SP) 
MOV R2, -(SP) 

Get a system 1/0 queve element 

MOV #SEGCHN: Ri 
CALL GETSYG 

Base 64-byte block # of start of region memory regicn 
Number of 64-byte blocks to transfer 
Block number in swap file where region is to be written 

;Point to system swap file I/0 channel 

;Get I/0 queve element (address in R1) 

Set up information in I/0 queve element for the transfer 

ADD SCBBLK, @. BLAN(R1); Block number within file 

MOV SCBBAS, @. PAR(R1)i 64-byte memory address 

MOV #OSSCMP, @. COMP(R1); Address of completion routine 

MOV SCBLEN, RO iGet # 64-byte blocks to transfer 

CMP RO, #1016. iCompare to max we can transfer at one time 

BLUS 1s iBr if we can transfer 311 this time 

MOV #1016. ,RO i Truncate amt to transfer 

SUB RO, SCBLEN iGet # blocks left to transfer 

ADD RO, SCBBAS ijAdvance address for next transfer 

MOV RO; Re 

ASH #-3,R2 iConvert # 64-byte blocks to # Si2—-byte blocks 
ADD R2, SCBBLK iAdvance file block number 

ASH #5, RO iConvert to # words to transfer 

NEG RO iNegative ==> Write operation 

MOV RO, @. WCNT(RI) sSet word count for transfer 

Queve the I/O request 

CALL SYGIO 

Return 

MOV (SP)+,R2 

MOV (SP)+,Ri 

RETURN 

sInitiate the I/0 operation 

a
m
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SEGOUT -—- Outswap job regions 

S
O
O
N
G
 

ul
 

& 
G3
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10 

005234 
005242 
005244 

005256 
005262 

005270 
005274 

005276 
005302 

005304 
005310 

005314 

009322 

032737 
001405 

113701 
016137 

005737 
001403 

004737 
000407 

013702 
004737 

000207 

O00000C 

0000006 
OO0000G 

000006’ 

O0S112° 

000002 ’ 
006610’ 

0000006 

0000006 

3 OSSCMP is the I/O completion routine for PLAS region out swapping. 

#CSSERR'CS#EOF, SEGCHN ; Did an 1/0 error occur? 
iBr if not 
;System crash if swapping error 

OSSCMP: BIT 

BEG 1$ 
DIE #EMS$SSE 

i Map PAR & to job context block 

1: MOVB OUTBSY, R1 ;Get index number of job being swapped 
MOV LCOXPAR(R1),. @BHKPARG i Map kernel paré to job context block 

i See if there is more of this region to transfer 

iAny more of region left to transfer? 

iBr if not 

TST SCBLEN 
BEQ 2S 

i Transfer next portion of region 

CALL OSSCco0 sInitiate next transfer 

BR 3S 

Finished swapping this region 
Indicate that the region is no longer in memory 

as: MOV SCBRCB, Re 
CALL SEGFRE 

iGet address of region control block 

iFree memory space used by the region 

3 Start outswap of base portion of the job 

OCALL OQUTSWP iStart swap of base portion of the job 

3 Finished 

3s: RETURN 

i
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IASEGS -- Allocate memory for regions during inswap 

1 .SBTTL IASEGS -- Allocate memory for regions during inswap 
z ee te sre ce em ee ee me eee, ete, oc ue ee me ea ete te me em et nt me su en Ae 

3 3 IASEGS is called to allocate memory regions for PLAS regions for 
4 i @ job that is being inswapped. The RPAR and RPDR cells are also 
re) 3 set up to reflect the current window mapping state. 
6 3 

7 3 Inputs: 
8 ; Ri = Job index number 
9 3 

10 005324 010246 TASEGS: MOV R2,—-(SP) 
11 005326 010346 MOV R3, —-(SP) 
12 005330 010546 MOV RS, -(SP) 
13 3 
14 i Map PAR& to the job’s context block 
15 ; 
16 005332 016137 o000006 0000006 MOV LCXPAR(R1). @#HKPARS ; Map kernel paréd to job context block 
17 ; 
18 +; Compute address of start of PLAS regions 

19 i 

20 005340 016103 0000006 MOV LBASE(R1),.R3 iBase Sig2-byte block # of job region 
21 005344 066103 o000006 ADD LNBLKAS(R1).R3 iPoint past job base region 
22 005350 072327 000003 ASH #3,R3 sConvert to 64-byte page number 
23 i 
24 ; Set base address for each region 

au j . 
26 005354 012702 0000006 MOV #RCBBAS, R2 sPoint to first region control block 
27 005360 016200 0000006 1: MOV RC#PAG(R2),RO iGet # Si2-byte pages allocated to region 
28 005364 001416 BEG as iBr if region is not allocated 

29 005366 032762 0000006 0000006 BIT #RCSLCG, RCHFLEO(R2);I5 this a shared region’? 
30 005374 001012 BNE 2s iBr if yes 
31 0053746 072027 000003 ASH #3, RO iConvert to # 64-byte pages 
32 005402 010362 0000006 MOV R3, RCSBAS(R2) iSet base 64-byte page # of region 
33 005406 020237 0000006 CMP R2, KEYRCB iIs this region used for key definitions? 
34 005412 001002 BNE 3S iBr if not 
35 005414 010337 90000006 MOV R3. KEYPAR iSave pointer to base of key def region 
36 005420 060003 3H: ADD RO, RB iPoint past end of region’s area 
37 005422 062702 0000006 2s: ADD #RC$S$HZ,R2 iPoint to next region control block 
38 005426 020227 O000000G CMP R2, #RCBEND iHave we checked all regions? 
39 0035432 103752 BLO 1% i;Loop if more to allocate 

40 i 
41 s Set up mapping information for each PLAS window 
42 i 

43 005434 004737 005450’ CALL MAPPLS iSet up mapping for PLAS regions 

44 3 
45 i Finished 
46 j 

47 005440 012605 MOV (SP)+,R5 
48 005442 012603 MOV (SP)+,R3 
49 005444 012602 MOV (SP)+,R2 
30 005446 000207 RETURN 

mm
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MAPPLS -- Set up mapping for all PLAS windows 

N
O
N
 

Q
u
o
d
 

GW 
M
e
 

005450 

005452 
005456 
005462 
005464 
005470 
005474 
005500 

005502 
005504 

010546 

012705 
105765 
001402 
004737 
062705 
020527 
103766 

012605 
000207 

oO0000G 
0000006 

005506’ 
0000006 
0000006 

.SBTTL MAPPLS ~-- Set up mapping for all PLAS windows 

i MAPPLS is called to set up the memory mapping for all active PLAS 
3 windows for the jab. 

MAPPLS: MOV 
4 

RS, -(SP) 

i Begin loop to process each window for the job 

MOV #WCBBAS, RS iPoint to first window control block 

3S: TSTB WCSMAP (R5) iIs this window currently mapped? 
BEG 44 iBr if not 

CALL MAPSEG sSet up mapping info for this window 

49: ADD #WCSH$SZ,RO5 iPoint to next window control block 

CMP RS. #WCBEND iHave we done all windows? 

BLO 3s i Br if more to do 

i Finished 

MOV (SP)+,R5 
RETURN 
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MAPSEG -- Set up window mapping during an inswap 

1 . SBTTL MAP SEG —— Set UP window mapping during an inswap 
= Fr ee cee ce mae ee een een at se ete eet i mem se ee meet em te ee, ee a mi et mee tit a em ee 

3 i MAPSEG is called to perform the actual mapping of a PLAS window to 
4 i a physical memory region. The information in the window control block 
o 3 is used to set up the mapping. 
& } The RPAR and RPDR cells are set up to reflect the mapping. 
7 ; 

8 3 Inputs: 

9 3 RS = Address of window control block. 
10 3 

11 is Outputs: 
12 j RPAR & RPDR cells set to to reflect correct mapping for windows. 

13 ; 
14 005506 010146 MAPSEG: MOV Ri.-<(SP) 
15 005510 010246 MOV R2,—-(SP) 
14 005512 010346 MOV R3.—-(SP) 
17 005514 010446 MOV R4,-(SP) 
18 005516 005046 CLR —-(SP) i;Assume mapping will be thru I-space 

19 i 
20 i Get information about region being mapped 
ai i 
22 005520 016502 9000006 MOV WCéRCB(RS),.R2 iGet address of region control block 

23 005324 116503 9000000¢G MOVB WCSPAR(RS),. RS iGet PAR index number (2#base PAR #) 
24 0053530 016504 O00000¢ MOV WCSLEN(RS), R4 iGet # 64-byte blocks to be mapped 

29 005534 016201 O000006 MOV RCSBAS(R2),R1 iGet base 64-byte block # ef region 
26 005540 066501 O00000¢G ADD WCSOFF (RS), R1 iAdd window offset within region 
27 005544 032762 0000006 0000006 BIT #RCSEDSP>RCSFLG(CR2) ; Map this window thru D-space? 
28 005552 001401 BEQ 6% ;Br if not. use I-space 

29 0053554 005216 INC (SP ) iSet flag to use D-space registers 
30 005556 116502 90000006 6$: MOVB WCSTRP (RS), R2 iSee if this window has any fast map regions 
cB iRelies on sign extension if unused 

32 3 
Me Be ; Begin loop to set up each PAR 

34 3 

35 005562 010400 1s: MOV R4, RO iGet # 64-byte blocks left to map 
36 005564 001457 SEQ 2s iBr if finished mapping 
37 005566 020037 000200 CMP RO, 128. iWe can only map 128 blocks per PAR 
38 005572 101402 BLOS ot iBr if we can map all that is left 
39 005574 013700 000200 MOV 128. ,.RO0 iMap 128 blocks through this PAR 
40 005600 160004 3H: SUB RO, R4 iGet # 64-byte blocks left after this PAR 
41 005602 005300 DEC RO iGet # blocks -1 
42 005604 000300 SWAB RO iPut # blocks in high order byte 
43 005506 052700 000006 BIS #4, RO isAllow read and write access to page 
44 005612 042700 100261 BIC #100261, RO iMake sure unused PDR bits are zero 
45 005616 005716 TST (SP) iAre we mapping thru I- or D-space? 
45 005620 001005 BNE 7% iBr if using D-space 
47 005622 010063 0000006 MOV RO, RPDR(R3) iSet shadow cell for PDR 
48 005626 010163 0000006 MOV R1,RPAR(RD) ;Set shadow cell for PAR 
49 005632 000404 BR 8s iSkip over D-space cells 
30 005634 010063 90000006 7: MOV RO. RDDR(R3) ;Set shadow cell for D-space PDR 
91 005640 010163 O00000¢ MOV R1,RDAR(R3) iSet shadow cell for D-space PAR 
De 3 

23 ; If this window is fast mapped. refresh the fast map celis 
24 3 

29 005644 006302 BS ASL. R2 ;Convert trap # to ward index 
96 005646 100421 BMI os iSkip if no fast map region associated 
57 005550 010062 0000006 MOV RO, SR#PDR(R2) iSet PDR for fast map region 
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MAPSEG -- Set up window mapping during an inswap 

278 005654 010162 O000006 MOV 
29 005660 006202 ASR 
60 005662 110362 000000GC MOVB 
61 005666 005704 TST 
62 005670 001405 BEG 
63 005672 152762 0000006 0000006 BISB 
64 005700 005202 INC 
65 005702 000403 BR 
64 005704 142762 O00000G6 O00000¢C 44: BICB 
67 ; 
68 3 
69 i 
70 005712 063701 000200 oS: ADD 
71 005716 062703 000002 ADD 
72 005722 000717 BR 
73 i 

74 s Finished 
79 i 
76 005724 005726 2 TST 
77 005726 012604 MOV 
78 005730 012603 MOV 
79 008732 012602 MOV 
BO 005734 012601 MOV 
81 005736 000207 RETURN 

Ri, SR#PAR(R2) iSet PAR base for fast map region 
R2 iConvert index back to trap # 
RG. SR#PX(R2) #Set PAR index 
R4 sAny more left to map? 
AS iBr if not 

#SR. MOR, SR#FLO(R2) ; There are more cells in this region 
R2 iStep up to next trap cell for next set 

re 2 

#5SR. MOR, SR&FLGCR2) i: This is the last cell for this region 

Advance par and par index and repeat until done 

1i28.;Ri iAdvance physical biock number 

#2,R3 iAdvance PAR index 
1% *Go load more PAR’s 

(SP )+ iClean up I- vs. D-space flag on stack 

(SP )+,R4 

(SP)+,R3 

(SP)+,R2 

(SP)+,R1 
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SEGIN 

M
O
N
G
 

u
f
 
O
e
 

-- Inswap job regions 

005740 

005742 

005750 
005754 
005762 
005764 
005772 
005774 
006002 
005004 
005010 
006014 

006016 
006020 

006022 
006026 
006034 
006042 

004050 

006056 
006062 

006064 
006066 

010246 

016137 

012702 
032762 
001410 
032762 
001004 
032762 
001407 
062702 
020227 
103757 

000261 
000421 

010237 
016237 
016237 
016237 

052762 

004737 
000241 

012602 
000207 

0000006 

0000006 
0000006 

0000006 

OO0000G6 

0000006 
OO0000G 

000002 ’ 
0000006 
0000006 
0000006 

OO000006 

006070 ’ 

0000006 

0000006 

O00000C6 

0900006 

000004 ’ 
000006 ’ 
000010’ 

000000¢6 

LS: 

i
 

-
 

Ce
 

e
e
 

# 

9: 

.SBTTL SEGIN 

Page 33 

~~ Inswap job regions 

SEGIN is called to swap into memory any PLAS regions associated with 
i a ob. 

; Inputs: 

j Ri = Job index number 

3 Outputs: 

3 C-flag set ==> No regions need to be brought in 
A C~flag cleared ==> Started inswap of a region 

MOV Re, —(SP) 

Map PARG to the job’s context block 

MOV LCOXPAR(R1), GHKPARG i Map kernel paré to job context block 

Determine if there are any regions that need to be inswapped 

MOV 
BIT 
BEQ 
BIT 
BNE 
BIT 
BEG 
ADD 
CMP 
BLO 

#RCBBAS, R2 iPoint 
#RCSUSE, RC#FLEO(R2) its 
2 iBr if 
#RCSLCG, RCHFLO(R2) i Is this a shared region? 
2s iBr if yes 

#RCSINM, RCSFLG(R2)iIs this region already in memory? 
3 iBr if not in memory 
#RC$ESZ,R2 sPoint to next region descriptor block 
R2, #RCBEND sChecked all region descriptors? 
1% iBr if not 

to first region descriptor block 
this RCB active? 

not 

No regions need to be inswapped 

SEC 
BR 

iSignal no swapping needed on return 
3 

We found a region that needs to be inswapped. 

Set up information to describe the transfer. 

MOV R2, SCBRCB iRemember which region is being swapped 
MOV RC$BAS(R2),SCBBAS i Set base address for the transfer 
MOV RC$LEN(R2),SCBLEN : Set # 64—-byte blocks to transfer 
MOV RC$BLKA(R2),SCBBLK ; Set base block number in swap file 

Set flag saying region is in memory 

BIS #RCSINM, RCSFLG(R2); Set flag saying region is in memory 

Initiate the transfer 

CALL Isseo iStart the inswap 

CLC iSignal that we started a swap 

Finished 

MOV (SP)+,R2 
RETURN
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SEGIN -- Inswap job regions 

1 J me ee ce me ce ee ce ae ee ee a see A a 

2 i ISSCGO is called to initiate an inswap of a PLAS region. 

3 3 
4 3 Inputs: 
3 i SCBBAS = Address in 64-byte units of memory where transfer is to begin 
& i SCBLEN = Number of 64-byte blocks to transfer 
7 i SCBBLK = Block number in swap file 
8 i 

9 006070 010146 Isseo: MoV Ri,-<(SP) 
10 006072 010246 MOV Ra, -(SP) 
11 ; 
12 is Get a system 1/0 queve element 
i3 F 

14 006074 012701 0000006 MOV #SEGCHN, Ri iPoint to region swapping channel 
15 006100 004737 0000006 CALL. GETSY@Q iGet a system 1/0 queve element (Ri=address) 
16 i 

17 i Set up 1/0 queve element for the transfer 
18 ; 

19 006104 063761 000010’ O00000G ADD SCBBLK., @. BLKN(RI) ; File block number 
20 006112 013761 000004’ 0000006 MOV SCBBAS,.@. PAR(Ri) iBase 64-byte memory address 
21 006120 012761 006210’ 90000006 MOV #ISSCMP, @. COMP(R1); Address of completion routine 
22 006126 013700 900006’ MOV SCBLEN, RO. iGet # 64-byte units to transfer 
23 006132 020027 001770 CMP RO, #1016. sCompare to max we can transfer in 1 operation 
24 006136 101402 BLOS 1% iBr if we can read all this time 

25 006140 012700 001770 MOV #1016. ,R0 i Truncate the transfer 
26 006144 160037 000006’ 1s: SUB RO, SCBLEN iDecrease amt remaining to be transferred 
27 006150 060037 000004’ ADD RO, SCBBAS iAdvance base address 
28 006154 010002 MOV RO, R2 
29 006156 072227 177775 ASH #-3,R2 iCvt # 64—-byte blocks to # Si2-byte blocks 
30 006162 060237 000010’ ADD R2, SCBBLK iAdvance file block number 
31 006166 072027 000005 ASH #5,RO iConvert to # words to transfer 
32 006172 010061 O00000G MOV RO, @. WCONTC(R1I) iSet word count in queve element 
33 i 
34 s Queue the I/0 request 
30 3 

36 006176 004737 0000006 CALL SYQ@Ioa iInitiate the I/O operation 
37 i 

38 i Finished 
39 3 
40 006202 012602 MOV (SP)+,R2 
41 006204 012601 MOV (SP)+,R1 
42 006206 000207 RETURN 
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TSPLAS -- Programmed Logical 
SEGIN -- Inswap job regions 

1 
2 
3 
4 006210 032737 
9 006216 001405 
& 006220 
7 
8 
9 

10 006232 113701 9000006 
11 006236 005737 000006’ 
12 006242 001403 
13 
14 
15 
16 006244 004737 006070’ 
17 006250 000406 
18 
19 
20 
ai 
e@2 006252 004737 005740’ 
23 006256 103003 
a4 
25 
2o 
27 
28 006260 
29 
30 
31 
32 006266 000207 
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s ISSCMP is the I/0 completion routine for PLAS region inswaps. 

ISSCMP: BIT 

BEG 1% 
DIE #EMSSSE 

#CSSERR'CSHEOF, SEGCCHN ; Did an I/0 error accur? 

iBr if not 

iSystem crash if region swap error 

3 See if there is more of this region remaining to be transferred 

1%: MOVB INBSY, Ri iGet index of job being swapped 

TST SCBLEN sAny portion of region left to transfer? 
BEQ 2s iBr if not 

i Start transfer of next portion of the region 

CALL Isseo Start next transfer 

BR 3S 

Finished region inswap 
See if there are more regions to inswap 

2s: CALL SEGIN 
BCC 3s 

iTry to start another region inswap 
iBr if started another transfer 

Finished inswapping the last region 
Say job is completely in memory now 

e
o
 

f
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e
 

OCALL INSFIN iCompleted inswap 

i Finished 

3S: RETURN 
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PLSXIT -- Do PLAS cleanup on job exit 

C
O
N
G
 

uo 
& 

0)
 
M
e
 

006270 
006272 

006274 
006300 
006304 
006310 
006312 
006316 
006320 
006326 
006332 
006336 
006342 

006344 
006350 
006354 
006360 
006364 
006370 

006372 
006374 
006376 

010246 
010546 

012702 
016200 
032700 
001410 
032700 
001403 
052762 
004737 
062702 
020227 
103736 

012705 
004737 
005065 
062705 
020527 
103767 

012605 
012602 
000207 

0000006 
0000006 
0000006 

0000006 

0000006 
004010’ 
0000006 
0000006 

OO00006 
004500 ’ 
0000006 
0000006 
0000006 

0000006 

3 
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.SBTTL PLSXIT -- Do PLAS cleanup on job exit 

PLSXIT is called from the code that does yjyob cleanup when a job 
exits or is aborted. 

PLSXIT: MOV 

4: 

MOV 
Re, -(SP) 
RS, -(SP) 

See if any regions need to be freed on job exit or abort 

MOV 
MOV 
BIT 
BEG 
BIT 
BEG 
BIS 
CALL 
ADD 
CMP 
BLO 

#RCBBAS, R2 
RC$FLGECR2), RO 
#RCS$USE; RO 
6% 
#RCSEXI, RO 
oS 

iPoint to first private region control block 
iGet region status flags 
iIs this RCB active? 

iBr if not 
iEliminate region on exit? 
iBr if not 

#RCSAGE, RCHFLG(R2Z) i; Force elimination of region 
RELRGN 
#RC$$SZ,R2 
R2, #RCBEND 
4s 

Deallocate any windows 

MOV 
CALL 
CLR 
ADD 
CMP 
BLO 

Finished 

MOV 

MOV 
RETURN 

#WCBBAS, RS 
WCBUMP 
WCSSIZ(RO) 
#WCSEESZ>RO 
RS, #WCBEND 
3 

(SP)+,.R5 
(SP)+,R2 

iRelease the regian 
iPoint to next RCB 
iChecked all regions? 
sLoop if not 

sPoint to first window control block 

iUnmap the window 
iSay this window is free 
iPoint to next window control block 

;Done all windows? 

sLoop if not 

a
.



a
,
 

%,
 

ai
e.
 

am
r 

TSPLAS -~- Programmed Logical Ad MACRO VO5.05 Wednesday 18-Jan-89 12:12 Page 37 
PLSOFF -- Do PLAS cleanup at job logoff 
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006400 

006402 
006406 
006412 
006416 
006420 
006424 
006426 
006434 
006440 
006444 
006450 

006452 
006454 

010246 

012702 
016200 
032700 
001410 
032700 
001403 
052762 
004737 
062702 
020227 
103756 

012602 
000207 

0000006 
0000006 
0000006 

O00000C 

O00000G 
004010’ 
0000006 
OO00000G6 

O00000G 

.SBTTL PLSOFF -- Do PLAS cleanup at job logoff 

; PLSOFF is called from the code that does a job logoff to do. 
3 cleanup processing for PLAS regions. 

PLSOFF: MOV R2,-(SP) 

; Detach from all regions 
3 

MOV #RCBBAS, R2 iPoint to ist RCB 
1: MOV RC$FLGO(R2), RO iGet status flags from RCB 

BIT #RCSUSE, RO sIs this RCB active? 
BEG 2s +>Br if not 
BIT #RCSPVT'RCSOFF,RO iPrivate or release on logoff? 
BEQ 3S iBr if not 
BIS #RCSACGE, RCBFLG(R2) ; Force release of region 

3: CALL RELRGN iBreak the attachment 
2s: ADD #RC$$SZ,R2 iPoint to next RCB 

CMP Re, #RCBEND sChecked all RCB’s? 
BLO 1% iLoop if not 

3 Finished 

MOV (SP)+,R2 
RETURN 
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FRERCB -- Free memory and swap space for a region 

1 . SBTTL FRERCB -- Free memory and swap space for a region 

2 5 mee ee a a ae ya oe ee in ee am me ee mmm ane men em ceo min oo cee rom one eco ee mc a 

3 3 FRERCB is called to deallocate memory space and swap file space 

4 i for a plas region. 
2 ; 
& 3 Inputs: 

7 i R2 = Address of Region Control Block 
8 i 

9 006456 010546 FRERCB: MOV RS, -(SP) 
10 3 

11 i Return immediately if the region is not allocated 
12 ; 
13 006460 016200 0000006 MOV RCS$FLG(R2), RO iGet status flags from RCB 
14 006464 032700 0000006 BIT #RCSUSE, RO iIs this RCB active? 
15 005470 001445 BEG 9 iBr if not 
16 i 

17 i See if this RCB is a local copy of a shared RCB. 
18 i 

19 006472 032700 O000000¢6 BIT #RCSLCG, RO iIs this a local copy of shared RCB? 
20 006476 001405 BEG bok: iBr if not 
21 006500 042742 0000006 0000006 BIC #RCSUSE, RCSFLG(R2) ;: Say local copy is free 
22 006506 016202 0000006 MOV RC#BLK(R2),.R2 iGet pointer to shared RCB 
23 i 

24 i Free swap file space allocated to the region. 
29 3 

26 006512 004737 007132’ OF: CALL SWPFRE iFree swap file space 

27 i . 
28 i Free memory space allocated for the region 
29 ; 

30 006516 004737 006610’ CALL SEGFRE iFree memory space 
ai 3 
32 ; If this is a private region, reduce memory space used by job 
33 ; 
34 006822 032762 0000006 0000006 BIT #RCSPVT,RCHFLO(R2) : Is this a private region? 
35 006530 001410 BEQ 3% iBr if not 
36 006532 113705 0000006 MOVB CORUSR, RS iGet job index number 
37 006336 166265 0000006 0000006 SUB RC$PAG(R2),LNSBLK(RS) ;Reduce # pages used by regions for job 

38 006544 166265 0000006 000000¢ 5UB RC$PAG(R2),LMEMIN(RS) iReduce total # pages used by job 
39 3 
40 i Mark the region control block as free 

41 j 
42 006552 005062 90000006 38: CLR RCSLEN(R2) ;Say no memory allocated for this region 
43 006556 005062 0000006 CLR RCSPAG(R2) 
44 006362 005062 0000006 CLR RCSFLG(R2) 
45 i 
46 i If this region was used for key definitions, say it has been deallocated 

47 i 
48 006366 020237 0000006 CMP R2, KEYRCB sWas this the key definition region? 
49 006872 001004 BNE 9€ ;Br if not 
30 006574 005037 0000006 CLR KEYRCB iSay region is gone 
51 006600 005037 0000006 CLR KEYPAR iNo user-defined keys 
re i 

ee i; Finished 
34 i 

99 006604 012605 IS: MOV (SP)+,R5 
96 006606 000207 RETURN 
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SEGFRE -- Free memory space for a region 

i . SBTTL SEGFRE _— Free memory space for a Tegion 

2 Gc me ce cae ee et ir es ea mm ewe me mae ye ise re sn a tr eet ee et 

3 3 SEGFRE is called to deallocate all memory space used by a PLAS region. 
4 i 

e i Inputs: 
6 i R2 = Address of region control block for the region. 
7 i 

B 006610 010146 SEGFRE: MOV Ri, -(SP) 
9 006612 010246 MOV R2,-~-(SP) 

10 006614 9010201 MOV R2,R1i iCarry RCB address in Ri 
11 i 

12 i Free the memory space used by the region 
13 ; 

14 006416 016100 90000006 MOV RCS$LEN(R1),RO iGet # 64—byte blocks allocated for region 
15 006622 001412 BEQ 1 iBr if no memory allocated for the region 
16 006624 016102 900000¢ MOV RC$BAS(R1),R2 Get base 64—-byte block # for region 
17 0064630 000241 CLC ;Convert to Si2 byte block number 
18 006632 006002 ROR R2 
19 006634 072227 177776 ASH #-~-2,R2 
20 006540 016100 QO000006 MOV RCS$PAG(R1),RO iGet # Slie-byte pages used by this region 

21 006444 004737 0000006 CALL FREMEM iFree the memory space used by this region 
om 3 

2 3 Mark region as not in memory 

a4 i 

29 006690 042761 O000006 0000006 18: BIC #RCSINM, RC#FLGC(RI) : Say region is not in memory 

26 006656 005061 0000006 CLR RCSBAS (RI) 
27 ; 
28 i Finished 

2? j . 

30 006662 012602 MOV (SP)+,R2 
31 006664 012601 MOV (SP)+,R1 
32 0056666 000207 RETURN 
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SWPGET -- Find space in Tegion swap file 
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006670 
006672 
006674 
006676 
006700 

006702 
005706 
006710 

006712 
006716 
006720 
006722 
006726 
006730 
006732 
006734 

006736 
006742 
006746 
006750 
006752 
006754 
006756 
006760 
006762 
006764 
006766 
006770 

010146 
010346 
010446 
010546 
010046 

013704 
005005 
005000 

013702 
005724 
001005 
062705 
020502 
103772 
000470 
005744 

012701 
013702 
020502 
103061 
030114 
001006 
005205 
006301 
103371 
006101 
005724 
000766 

000012 ’ 

0000006 

000020 

000001 
0000006 

was satisfied. 
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.SBTTL SWPGET -- Find space in region swap file 

i Try to find space in the region swap file for a PLAS region. 

i Inputs: 
i RO = Number of blocks needed 

3 Outputs: 

i C~flag cleared ==> Found the requested space. 
i C-flag set ==> Could not find enough free space. 
3 Re = Starting block number of allocated area. 
i RO = Size of largest available region if the request could not 

i be satisfied, or the size of the request if the request 

SWPGET: MOV 
MOV 
MOV 
MOV 
MOV 

Ri, -(SP) 
RG, -(SP) 
R4,-(SP) 
RS, -(SP) 
RO, -(SP) iSave requested # blocks on top of stack 

i Initialize pointers to bit map 

MOV 
CLR 
CLR 

SSMAP, R4 
RS 
RO 

iBase of bit map table 

iInitialize block number 

iInitialize largest region size 

s Rapidly skip over allocated blocks at the front of the file 
i} Do this by checking 16 blocks at a time 

MOV 
15%: TST 

BNE 
ADD 
CMP 
BLO 
BR 

16%: TST 

VPLAS, Re 
(R4)+ 

16% 
#16.,R5 
RS, Re 
15% 
12% 
-~(R4) 

;Get total # blocks in swap file 
sAny free blocks in this word? 
;Br if yes 
iAdvance block number 

iHave we gone past end of file? 

iKeep looking if not 
i There are no free blocks 

iPoint back to word with ist free block 

i Search for the start of a free region 

MOV 
BS: MOV 
1$: CMP 

BHIS 
BIT 
BNE 
INC 
ASL 
BCC 
ROL. 
TST 
BR 

to
ne
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#1,R1 

VPLAS:, R2 

RS, R2 

12% 

Ri, (R4) 

2% 

RS 

Ri 

1$ 

R1 

(R4)+ 

1$ 

;Get bit mask 

sGet total number of blocks in swap file 
iHave we gone past end of the file? 
iBr if yes 

3Is this block free? 

iBr if found a free block 

iAdvance block number 

sShift bit mask for next block 

iBr if didn’t shift out of end of word 

iRotate bit back inte right end of word 
;Point to next word of bit map 
iContinue search for free block 

Found the start of a free region in swap file. 
See if it is big enough to satisfy request. 
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SWPGET -- Find space in region swap file 

38 006772 010502 2s MOV RS, R2 
39 006774 010503 MOV RS,R3 
60 006776 061603 ADD (SP),.R3 
61 007000 030114 OS: BIT Ri, (R4) 
62 007002 001412 BEQ 7% 
63 007004 005205 INC RS 
64 007006 006301 ASL Ri 
65 007010 103002 BCC 3 
66 007012 006101 ROL Ri 
67 007014 005724 TST (R4)+ 

68 007016 020503 3S: CMP RS,R3 
69 007020 103011 BHIS 44 
70 007022 020537 99000006 CMP RS, VPLAS 
71 007026 103764 BLO of 
72 j 

73 3 

74 i Save largest region size. 
79 ; 

76 007030 010503 78: MOV RS. R3 
77 007032 160203 SUB R2,R3 
78 007034 920300 CMP R3, RO 
79 007036 101741 BLOS 8s 
80 007040 010300 MOV R3, RO 
81 007042 000737 BR 8s 
Be i 

83 i 
84 s Claim it. 

85 3 
86 007044 010205 4: MOV R2,R5 
87 007046 005004 CLR R4 
88 007050 071427 000020 DIV #16.,R4 
89 007054 012701 9oO00o00!1 MOV #1,Ri 
90 007060 072105 ASH RS, Ri 
71 007062 006304 ASL R4 
92 007064 063704 9000012’ ADD SSMAP, R4 
93 007070 011603 MOV (SP),R3 
94 007072 040114 10: BIC Ri, (R4) 
95 007074 006301 ASL. Ri 
96 007076 103002 BCC sm) 
97 007100 oO046101 ROL Ri 
98 007102 005724 TST (R4)+ 
99 007104 077306 oF: SOB R32, 10% 

100 007106 012600 MOV (SP)+, RO 
101 007110 o000241 CLC 
102 007112 000402 BR 13% 
103 3 
104 3 

105 3 
106 007114 005726 12s: TST (SP )+ 
107 007116 000261 SEC 
108 3 

109 i Finished 
110 i 
111 007120 012605 138: MOV (SP)+,R5 
li2 007122 012604 MOV (SP)+, R4 
113 007124 012603 MOV (SP)+,R3 
114 007126 012601 MOV (SP)+,R1 

Page 40-1 

;Save starting block number 
iCalculate block # beyond end of what we need 

iIs this block free? 

iBr if not free 

iAdvance block number 

iShift bit mask 
iBr if did not shift bit out of word 
sShift bit into right end of word 

;Point to next word in bit map 

iHave we found enough space to satisfy request 
;Br if yes 
iHave we gone past end of the file? 

sKeep searching if not 

This region was not large enough to satisfy the request. 

sGet number of block beyond end of region 
Calc number of blocks in the region 
iIs new region larger than previous one? 
iBr if not 

iSave largest region size 

We found a region large enough to satisfy the request. 

iGet starting block number 
iClear high-order for divide 

;Convert block # to word and bit index 

iGet bit mask 
iPosition bit mask 

iConvert word number to bute number 

sPoint to word within bit map 
iGet request size 
iMark blocks as in use 

iShift bit mask 

iBr if didn’t shift out of word 

;Shift bit back into right end of word 
sAdvance to next word of bit map 
i;Mark all blocks in region as in use 
sReturn original request size in RO 
;Signal success on return 

Could not find a large enough region 

iPop request size off of stack 

iSignal failure on return 
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SWPGET -- Find space in region swap file 

115 007130 000207 RETURN 

a
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.SBTTL SWPFRE -- Free space in region swap file 

i Deallocate space in region swap file. 

i Inputs: 
F Re = Pointer to region descriptor 

SWPFRE: MOV Ri,-<(SP) 
MOV R4,-(SP) 
MOV R5;, -(SP) 

; Calculate position in bit map of start of region being freed 

BIT H#RCSSFA, RCSFLG(R2) :Has swap file space been allocated? 

BEG 9S iBr if not -- nothing to free 
MOV RC$BLK(R2),R5 iGet starting block number 

CLR R4 iClear high-order for divide 

DIV #16. .R4 ;Convert block number to word and bit index 

MOV #1,R1 iGet a bit mask 
ASH RS,R1 ;Position bit mask 

ASL R4 sConvert word number to byte number 
ADD SSMAP, R4 sPoint to word in bit map 
MOV RC#PAG(R2Z), RO iGet # Si2-byte pages used by region 

; Set bits in bit map saying blocks are free 

1$: BIS Ri. (R4) iSet bit saying block is free 
ASL Ri iShift bit mask 

BCC 2s iBr if didn’t shift out of word 

ROL Ri iShift bit back into right end of word 
TST (R4)+ ;Point to next word in bit table 

iSet all blocks free 2$: SOB RO, 1% 

i; Say region has no allocated swap file blocks 

SWPFRE -- Free space in region swap file 

1 
2 
3 
4 

3 
& 
7 
8 007132 010146 
9 007134 010446 

10 007136 010546 
11 
12 
13 
14 007140 032762 0000006 0000006 
15 007146 001426 
16 007150 016205 0000006 
17 007154 005004 
18 007156 071427 000020 
19 007162 012701 OO00001 
20 007166 072105 
21 007170 006304 
22 007172 063704 000012’ 
23 007176 016200 0000006 
24 
20 

26 
27 007202 050114 
28 007204 006301 
29 007206 103002 
30 007210 006101 
31 007212 005724 
32 007214 077006 
33 
34 
35 ; 
36 007216 042762 0000006 0000006 
37 
38 
39 
490 007224 012605 
41 007226 09012604 
42 007230 012601 
43 007232 000207 

BIC #RCSSFA,RCHFLG(R2) i Say region has no swap file space 

3 Finished 

9S: MOV (SP)+,R5 
MOV (SP)+,R4 
MOV (SP)+, Ri 
RETURN 
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PLSINI -- Initialize PLAS system 

1 .SBTTL PLSINI -- Initialize PLAS system 

yd Se me ca ee esa a sce ee eet ee eit a a me ee i te tt eee ee te a et a 

3 3 Initialize the PLAS system during system startup. 
4 i 

5 007234 010246 PLSINI: MOV Re, -(SP) 
6& 007236 010546 MOV RS, -(SP) 
7 i 

8 ; Possibly reduce size of PLAS swap file if we don’t have room 
od A enough for the required bit map. 

10 ; 

11 007240 012705 o00000C MOV #137774-PLSTOP,RS ;Get # bytes of available space in seg 
12 007244 072527 000003 ASH #3, R5 iGet max # blocks we can hold in map 
i3 007250 020537 0000006 CMP RS, VPLAS iCompatre with requested amt 

14 007254 103002 BHIS 2s iBr if requested amt ok 
15 007256 010537 9o00000¢6 MOV RS, VPLAS ;Reduce size of PLAS swap file 
16 3 

17 s Allocate a bit map to keep track of free blocks in the swap file 
18 3 
19 007262 012705 007326’ 2S MOV #PLSTOP, RS iGet pointer past top of PLAS code 
20 007265 010537 000012’ MOV RS, SSMAP iSet pointer to base of table 
21 007272 013702 0000006 MOV VPLAS, Re iGet # blocks in PLAS swap file 
22 007276 062702 000017 ADD #15.,R2 ;Bound up to word 

23 007302 072227 177774 ASH #-4,R2 iGet # words needed for bit map 
24 007306 042702 170000 BIC #170000, R2 iClear sign extension 
25 007312 012725 177777 1$: MOV #177777, (RS)+ i Turn all bits on in table 

26 007316 077203 SOB R2, 1% 
27 ; 
28 s Finished 

29 i 

30 007320 012605 MOV (SP)+,R5 
31 007322 012602 MOV (SP)+,R2 
32 007324 000207 RETURN 
33 3 
34 i; Top of PLAS code 
30 F 
346 007326 PLSTOP: 
37 000001 . END 

Errors detected: 0 

#ee Assembler statistics 

Work file reads: 0 
Work file writes: O 
Size of work file: 189 Words ¢ 1 Pages) 
Size of core pool: 18176 Words ¢ 71 Pages) 
Operating system: RT-1il 

Elapsed time: 00:01:00. 11 

» LP: TSPLAS=DK: TSPLAS/C/N: SYM a
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Cross reference table (CREF VO5. 05) 

$INDRN 
SUDSPC 
BADEMT 
CHKABT 
CHKATT 
CHKRCB 
CORUSR 
CRAW 
CRRG 
CS$EOF 
CS$ERR 
CUDARO 
CUDDRO 
CUPARO 
CUP DRO 
CXTPAG 
DIEARG 
DIEMSG 
ECO 
EC1 
EC1O 
EC1i1 
ECia2 
ECi4 
ECiS 
EC2 
EC2O 
EC21 
EC3 
EC4 
ECS 
EC& 
EC? 
ELAW 
ELMCOM 
ELMPVT 
ELMSHR 
ELRG 
EM*SSE 
EMTBLK 
EMTPLS 
EMTXIT 
FGRCB 
FLCRCB 
FLRCB 
FREMEM 
FRERCB 
GETSYG 
GETUDB 
GETWCB 
GGRCB 
GLRCB 
GMC X 
GMC XO 
TASEGS 
IDSFLG 

1-28 
1-45 
1-29 
1-43 
4-26 
6-12 
1-37 
2-18 
2-16 
1-26 
1-26 
1-46 
1-46 
1-39 
1-39 
1-37 
1-56 
1-56 
1-784 
1-79# 
1-864 
1-87# 
1-884 
1-894 
1-90# 
1-80# 
1-914 
11-92% 
1-814 
1-824 
1-83# 
1-844 
1-854 
2-19 
7-21 
6-17 
6-18 
2-17 
1-26 
1-29 
1-19 
1-30 
o-al 
ore 
4-21 
1-39 

21-64 
1-25 
3-9 

10-10 
9-62 
4-39 
a-22 

13-14 
1-19 
1-45 

3-36 
3-27 
2-10 
5-133 
5-29 
9-50 
3-20 
9-S# 
37 5H 

29-4 
29-4 
22-61 

22-98e 
22~-D4k 

22-51 
13-764 

29-56% 
9-73 
9-36 
4-50 

4-34 
8-22! 

20-20 
25-27 
3-25 
3-29 

10-13 
10-50 
12-12 
17-21 
4-160 

11-6# 
7-26 
7-9# 
8-9# 
6-5# 

29-6 
2-7 
2~7# 
4-113 

16-144 
15-144 
14-144 
39-21 
38-9# 
28-16 
6-5 

11-7 
18-12% 
5-39 

13-7# 
13-69% 
30-104 
3-23 

9-37 
10-21 
2~84 

397-4 
35-4 

13-21 

18-21 
v-1S 

8-15 

39-6 
24-10 

v~-175 

34-15 
9-5 

12-6 

2-40 

22-30 

20-114 
25-104 
19-22 23-36 

24-46 

5-182 20-34 

8-284 

8-42 9-121 

10-5 11-6 
13-18 24-274 

17-124 

38-36 

10-77 

12-5 13-7 

12-27 

24-104 

13-53 13-64 13-92 
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TSPLAS -- Programmed Logical Ad MACRO VO5. 05 
Cross reference table (CREF VO5. 05) 

INBSY 
INIRCB 
INSFIN 
ISSCMP 
ISsco 
KEYPAR 
KEYRCB 
KPARS 
LBASE 
LCXPAR 
LMEMIN 
LMING 
LNBLAS 
LNSBLK 
LQUAN 
LSW1i 
LSWS 
LSW6 
MAP 
MAP 2 
MAPPLS 
MAP SEG 
MEMXPN 
MXPLAS 
NUMWCB 
OSSCMP 
OSSGO 
OUTBSY 
OUTSWP 
OVRHC 
P2$CGR 
PLSERR 

PLSINI 
PLSJMP 
PLSOFF 
PLSTOP 
PLSXIT 
PRIVC2 
PVTRGN 
Q. BLKN 
Q. COMP 
Q@. PAR 
Q. WCNT 
QNSPND 
R. GID 
R. GSIZ 
R. GSTS 

R. NAME 
RCSSSZ 
RCSAEP 
RCSAGE 
RCSBAS 

RCSBLK 

1-27 
17-27 
1-31 

34-21 
33-51 
1-27 
1-27 
1-24 
1-24 
1-39 
1-38 
1-38 
1-28 
1-30 
1-38 
1-45 
1-28 
1-31 
2-20 
9-120 
1-19 

31-13 
1-33 
2-8 
1-36 

28-22 
27-47 
1-26 
1-26 
1-24 
1-31 
3-30 

10-51 
1-19 
2-12 
1-19 

42-11 
1-19 
1-31 
3-35 
1-25 
1-25 
1-25 
1-26 
1-43 
1-30 
1-29 
1-30 
5-174% 

1-40 
1-24 
1-41 
1-42 
1-25 

39-16 
1-27 

39-10 
18-27 
35-28 
35-44 
34-9# 
30-35% 

30-33 
27-17% 

1-28 
27-17 
4-80*% 

4-151 
4-79% 

3-27 
3-36 

10-5# 
10-12 
30-43 

32-14# 
4-152 
2-24 

24-31 
29-44 
28-104 
29-10 
29-31 
5-121 
5-13 
4-35 

12-13 
42~-5# 
2-15# 

37-6# 
42-19 
36-6# 
5-13 
3-37 

28-20% 
28-22% 
26-21% 
28-34% 

5-132 
4~-109% 

19-26 
3-13 
7-19 

14-28 
14-37 
4-97 
7-25 
4-59% 

39—-2Oe 
4-74% 

19-11% 

30-16 

38-51 

38-48 

2I-1L1* 

30-20 

29-11 

38-38% 

13-75 
4-149 

10-18% 
31-6# 

42-364 

3-39 

34-19% 

34-214 

34-20% 

34-32% 

S-171i# 

20-25 

3~-16+% 

8-123 

14-31 

15-35 

5-764 

8-24 

5-108 

4-144 

38-50% 

30-16% 

30-16 

30-21 
4-150+# 

29-31 

4-161 
17-22 

4-114 

33-17% 

33-17 

38-37% 

30-28 

ov-17 
18-22 

8-334 

4-Bb# 

15-29 
17-15 
21-39 
21-40 
2-134 

5-159% 

9-55 
20~a21 

4-93 

16-23 
18-15 
21-56 
21-47 
5-158 

8-9 

9-66 
20-35 

4-110 

16-26 
19-16 
21-59 
21-49 
59-158 

21-46 

Wednesday 18-Jan-89 12:12 Page S-2 

5-18 
24-47 

4-11 

19-40 
27-28 

21-53 
22-22 

27-43 

3 8-23 
29-28 

a 97-144 

19-42 
30-37 

21-58 
27-41 

33-43 

9~37 
26-10# 

5-14 4# 

33-28 

36-17 

30-32% 

38-22 

9-74 

vr-15l 

36-19 

37-16 
32-25 

41-16 

10-14 

9-172 

37-18 

33-41 
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TSPLAS -- Programmed Logical Ad MACRO VO5.05 Wednesday 18-Jan-89 12:12 Page S-3 
Cross reference table (CREF VO5. 05) 

RCSCNT 
RC#DSP 
RC$EXC 
RCS$EXI 
RC$FLG 

RC$GBL 
RC$INM 
RC$LCG 
RC$LEN 

RCSNAM 
RCSOFF 
RCSOWN 
RCSPAG 

RCSPVT 
RC#SFA 
RCSUNM 
RC$USE 

RCBBAS 
RCBEND 
RDAR 
RDDR 
RELRGN 
RPAR 
RPDR 
RS. AGE 
RS. CGR 
RS. CRR 
RS. DSP 
RS. EGR 
RS. EXI 
RS. GBL 
RS. NAL 
RS. NEW 
RS. PVT 
RS. UNM 
StWFM 
SASRGN 
SCBBAS 
SCBBLK 
SCBLEN 
SCBRCB 
SCPGET 
SEGCHN 
SEGFRE 
SEGIN 
SECGOUT 
SETERR 
SETMAP 

1-43 
1-45 
1-41 
1-40 
1-24 
9-119% 

14-18 
21-45% 
sana? 
38-444 
1-40 
1-24 
1-44 
1-24 

38-42% 
1-40 
1-39 
1-41 
1-38 

39-20 
1-41 
1-39 
1-44 
1-27 

21-45 
1-29 
1-29 
1-46 
1-46 
8-28 
1-37 
1-37 
1-41 
1-40 
1-31 
1-45 
1-44 
1-42 
1-40 
1-38 
1-38 
1-40 
1-44 
1-43 
1-43 
1-984 
1-100# 
1-994 
1-97# 
1-42 
1-25 
4-72 
1-19 
1-19 
1-29 
1-37 

4-90# 
4-103 
4-44 
4-100 
4-44% 
9- 138% 

15-18 

21-49% 

33-22 

39-25% 

5-42 

4-60 

3-42 

5-43 

39-14 

14-29 

4-44 

19-22% 
4-48 

41-293 

4-44 

4-75 

8-35 

4-92 

27-22 

14-14 

14-38 

22-hO# 

2e2-97# 

21-8# 

22-53% 

22-50% 

4-95 

3-34 

3-14 

3-21 

7-20 

4-98 

3-34 

3-14 

3-14 

3-38 

3-14 

3-131 

5-124 

27-41% 

27-43% 

27-42% 

27-40% 

97-123 

28-15 

29-27 

3o~-13F 

27-134 

26-10 

23-37 

9-163 
3-79 
2-42 
9-154 
4-60# 
5-143 

16-18 
21-50 
337-24 
41-14 
9-72 
3-143 
2-73 
92-45 

14-32 
37-14 

97-46 

14-23 
4-145 

21-19 
4-145 

Saree 
15-14 
15-36 
32-51+# 

2a-20 
36-18 
32-43% 

23-18 
9-74 
4-15 
4-111 
4-101 
8-14 
5-152 
4-15 
4-82 
4-85 

8~37 

268-21 
28-20 
28-23 
29-26 

29-4 
38-30 
35-22 

5-165% 

9-155 
9-72 

36-15 
4-7 9% 
9-150 

17-13 

21-55 

33-26 

41-36% 

3-73 

3-150 

6-16 

35-45% 

15-27 

2~4AOe 

20-16 
41-14 

9-119 
36-13 
17-12 
17-16 

32~-50# 

37-17 

32-47% 

4-32 
9-173 
a7 7 

4-83 
97-145 
27145 

28-284 

28-314 

28-27% 

33-40 

34-14 
39-B# 

27 166% 

5-157 

5-73 

4-91 
9-154 

18-13 
21-58* 
33-47% 

7-13 
27-26 
15-21 

se a = 

15-30 

v-Se2 

19-37 

33-41% 

33-43% 

29-15 

307-4 

8-20 
22-28 
20-18 

4-104 
97155 

19-39% 
21-59% 
36-12 

14-21 
33-26 
20-16 
10-47 

16-24 

9-98 

38-34 

9-143 
38-14 
a/~21 
27-29 

19-37 

34-20 
34-19 
33-42k 

21-36% 
23a-1lé 
21-55 

4-145 

5-157% 

20-16 

ee-28 

36-17 

19-39 
33-47 
21-27 
10-53 

16-27 

9-100 

9-150 
38-21 
30-26 
30-38 

34-27% 

34—-30+ 

34-22 

21-5ix* 

32-27 

v~ 4a 
6-16 

20-18 
23-16 
37-11 

21-32 
39-25 
27-24 
19-26% 

19-41+ 

19-33% 

14-19 

33-21 
33-29 

34-26% 

9-7 ak 
7-13 

21-19% 

27-22 
37~16# 

30-29 
20-28 

19-43% 

30-27 

15-19 

36-11 
36-20 

35-11 

9-73 
725% 

21-26 
27-24 
38-13 

33-24 
20-33 

38-37 

16-18 

37-10 
37-19 

5-7Oo* 
8-24 

21-39% 
27-26 
38-21 

38-19 
27-42 

38-38 

17-13 

3-79# 

8-35 

21-404 

30-29 

38-34 

33-42 

38-49% 

18-13 
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TSPLAS -- Programmed Logical Ad MACRO VO5.05 Wednesday 
Cross reference table (CREF VO5S. 05) 

SHRRCB 1-41 16-14 18-12 20-16 
SHRRCN 1-41 16-33 18-16 209-18 
SHRRGN 3-40 5-9# 
SP#CMD 1-42 5-124 
SP#DW1 1-42 5-126% 
SP#J0OB 1-42 5-125+% 
SR#FLG 1-32 32-63* 32-66% 
SRPAR 1-32 32-58% 
SRPDR 1-32 2o-2Be 32-57% 
SRP X 1-32 32-60% 
SR. MOR 1-32 32-63 32-66 
SSMAP 1-1014# 40-24 40-92 41-22 42-20% 
SWPFRC 1-42 5-121 
SWPFRE 38-26 41-8# 
SWPGET 4-67 4-124 4-142 40-16# 
SYGIO 1-26 28-38 34-36 
SYSHLT 1-56 29-6 3o7-6 
TRYMEM 1-29 4-53 5-91 
TRYPLS 1-31 4-120 9-97 
TRYRGN 1-3i 5-101 
TSPLAS 1-144 
UDARO 1-46 22-S59# 
UDDRO 1-46 22-56# 
UNMAP 2-21 12-5# 
UPARO 1-36 22-52 
UPDRO 1-36 22-49% 
URO 1-33 4--7O# 4-159% 5-16 5-181% 
VALADW 1-33 24-12 
VCORTM 1-38 
VPLAS 1-28 4-122 40-31 40-43 40-70 
VSWPFL 1-30 4-54 4-118 9-85 
W. NBAS 1-35 9-60# 13-30% 13-73% 

W. NID 1-35 99-45% 13-11 13-24 13-27% 
W. NLEN 1-36 10-38 10-58 10-62% 13-48+ 
W. NOFF 1-36 9-46 10-44 13-45 13-58 
W. NRID 1-37 9-48 10-18 13-37% 13-84% 
W. NSIZ 1-35 9-64 13-33% 13-79% 
W. NSTS 1-36 9-9 99-11% 9-82 9-115% 

13-S2s 13-61 13-63+ 13-89 13-914 
WCH$SZ 1-33 9-30 9-111 21-20 24-36 
WC$LEN 1-34 10-57% 13-47 ee2-e21 32-24 
WC SMAP 1-32 9-103 10-30 10-59% 12-10 
WCENPR 1-34 10-65 10-68% 2a~-23 
WC SOFF 1-37 99-47% 10-46% 13-44 22-23 
WCSPAR 1-34 9-56# 13-25 22-20 23-15 
WCERCB 1-33 9-Sit 9-110# 11-16% 13-35 
WCOH#SIZ 1-34 9-27 9-7 5% 9-89 9-102+% 

36-27% 

WCSTRP 1-34 99-43% 2-21 32-30 

WCSVHI 1-34 9-78% 9-93 9-95 
WC#VLO 1-34 9-S5B+ 9-93 9-95 13-29 
WC. FST 1-32 
WC. MAP 1-32 10-69 
WCBBAS 1-33 9-25 9-88 21-13 24-36 
WCBEND 1-33 9-31 9-112 2i-21 31-15 
WCBMAP 10-73 22-11# 

20-33 

42-13 

13-70+* 
13~-60* 
13-87+* 

10-32 

24-37 

13-38 

32~26 
32-23 
21-14 
10-11 

31-10 
36-29 

42-15% 

24-27 
13-81% 

10-34% 

31-14 

23-12 

21-19% 
10-41 

36-25 

18-Jan-89 12:12 Page S-4 

42-21 

11-20 

36-28 

23-41% 

22-19 
10-43 

3i-iil 

23-14 
11-15% 

12-21 

32-22 
13-19 

12-23% 

13-32 

13-50 

AI-17#
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TSPLAS -- Programmed Logical Ad MACRO VOS.05 Wednesday 18-Jan-89 12:12 Page S-5 
Cross reference table (CREF VO5. 05) 

WC BUMP 9-107 10-49 10-67 1i-il 12-17 
WS. CRW 1-35 9-10 9-B4 
WS. ELW 1-35 9-10 9-101 11-21 
WS. MAP 1-36 9-119 13-51 13-62 13-90 
WS. OVR 1-35 9-85 
WS. UNM 1-35 9-10 9-109 10-33 12-22 

21-16 23-B8# 36-26 i
m
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Cross reference table (CREF VO5. 05) 

DIE 1-57# 29-6 39-6 
OCALL 1-67# 9-121 v-123 29-31 so728 
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TSSWAP -- TSX-Plus yob 
Table of contents 

2~ 1 SWAPER 

3- 1 SWPPRI 

4—- 1 SWPFUN 

o- 1 SWPLOK 

6- 1 SWPRGN 

7- 1 SWPMEM 

8- 1 OUTSWP 

9- i OSWPGO 

11- 1 INSWP 

12- 1 ISWPGO 

14- 1 INSFIN 

15- 1 SCPGET 

16- i SCPFRE 

swapper MACRO V05.05 Wednesday 18-Jan-89 12:11 

Job swapper 

Perform special swapping functions 

Lock job in low memory area 
Create shared global PLAS region 
Do forced outswap of jobs 
Outswap a job 

Initiate outswap 1/0 operation 
Inswap a job 
Initiate inswap I/0 operation 

Finished inswap 
Get a free swap command packet 

- Free a swap command packet 
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TSSWAP -- TSX-Plus job swapper MACRO VO5.05 Wednesday 18-Jan-89 12:11 Page i 

1 . TITLE TSSWAP -- TSX-Plus job swapper 
2 000000 .CSECT TSSWAP 
3 .ENABL LC 
4 . ENABL. AMA 
9 .DSABL GBL 
& 000000 075150 TSSWAP: .RADSO /SWP/ iOverlay ID 
7 i 

8 3 TSSWAP contains the routines related to job swapping. 

9 ; 
10 s Copyright (c) 1980, 1981. 1982, 1983. 1984, 1985. 
11 is S&H Computer Systems, Inc. 
12 i Nashville, Tennessee USA 
is i All rights reserved. 

i4 3 
15 i Global definitions 
146 3 

17 .GLOBL TSSWAP 
i8 .GLOBL SWAPER, INSFIN, QUTSWP 
19 .GLOBL SCPGET 
20 ; 
21 i Global references 
ae i 

a3 .GLOBL OVRHC, INBSY, OUTRESY 
24 .GLOBL RUNGHD, IOHLTM. VSWPFL, LSW6, FREMEM, Q@. COMP, SWPCOT 
29 .GLOBL LBASE., SWPCHN, LGLINK, GETSYQ, LQUAN, MEMSWP, SINCOR 
26 .GLOBL LNSBLK, S$CPU, SEGOUT, SMLOCK, INTPRI. EM$SIE 
27 .GLOBL IASEGS., EMSSFO. LSTSL, LMEMIN. LSW, LSW7, SEGIN. LMING 
28 .GLOBL LIOHLD, $MAPOK, ENGHD, GETMEM. St$$RUN. SRT, SCPFHD 
29 .GLOBL $NDMEM, CS#E0F, Q. WCNT, MAPUSR, LSWPBK, SWPJOB, PSW, LIOQCNT 
30 .SLOBL @. BLKN. S#IOQWT. LNBLKS, RUNGTL, SYGIO. VSWPSL. DOSCHD, @. PAR 
31 .GLOBL LSTATE, SWPPOS, CS#ERR, VCORTM, SPSCMD, SP#JOB, EMSLMF 
32 .SLOBL EM@NSP. SP#LNK, RC#PAG, RCSBAS, TRYRGN, SP#$DW1 
33 .GLOBL FORCEX, $NLOCK, S$#WFM 
34 3 
35 i Macro definitions 
36 ; 
37 i Macro to print an error message when a system crash occurs. 
38 i 
39 i Arguments: 

40 j MSG = Name of error message to print. 
41 3 ARG = (Optional) argument value to display with error message. 
42 j 

43 .GLOBL DIEMSG, DIEARG, SYSHLT 
44 .MACRO DIE MSG, ARG 
45 MOV MSG, @#DIENSG 
46 _ IF NB; ARG 
47 MOV ARG, @#DIEARG 
48 . ENDC 
49 CALL @#SYSHLT 
50 . ENDM DIE 
a1 i 
32 is Macro definition for call global routines residing in mapped system regions 
ae ; 
34 .MACRO OCALL ENTADD 
30 IF B, ENTADD 
36 . ERROR ;QCALL SPECIFIED WITH NO ENTRY ADDRESS 
37 . MEXIT 
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TSSWAP -- TSX-Plus job swapper 

78 
99 
40 
61 
62 
63 
64 
69 
66 
67 
6& 
69 
70 
71 
72 
73 
74 
73 
76 
77 
78 
79 
80 
81 
82 
83 
84 
B85 
86 
87 
88 
89 
90 
91 

000002 
000004 
000006 
000910 
000012 

000014 
000015 
000016 

000000 
000000 
000000 
000000 
000000 

000 
000 
eels) 

. 

_ ENDC 
CALL. 
. WORD 
. ENDM 

MACRO VOS.05 Wednesday 18-Jan-89 12:11 

OVRHC 
ENTADD 

Page i-1 

i CALL THE OVERLAY HANDLER 
;SPECIFY THE ENTRY POINT 

Macros to enable and disable interrupts. 

DISABL raises the CPU priority level to 7. 
lowers the priority to the current operating 
priority which is stored in INTPRI. 

3 

; ENABL 

. 

. MACRO 
BIS 
. ENDM 

3 Data areas 

SCPQHD: . WORD 
SCPQTL: . WORD 
SWPSIZ: .WORD 
SWPBLK: . WORD 
SWPBAS: . WORD 

i Byte data 

LSTIN: . BYTE 
LSTOUT: . BYTE 
LSTOPR: . BYTE 

. EVEN 

DISABL 
#340, @#PSW 
DISABL. 

ENABL 
INTPRI, Q@#PSW 
ENABL. 

o
o
o
o
3
n
 

o
o
o
 

iDISABLE INTERRUPTS 

sRESTORE INTERRUPT STATUS 

iHead of pending swap command packets 

i Tail of pending swap command packets 

iNumber of Sle—byte blocks being swapped 
;Block number in swap file where I/0 is te go 
iPage number in memory of swap area 

iLast job inswapped 

iLast job outswapped 

iLast operation: O=="Outswap, 1==>Inswap 
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TSSWAP -- TSX-Plus job swapper 
SWAPER -- Job swapper 
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000040 
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001403 
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000050 ’ 
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.S5BTTL SWAPER -- Job swapper 

SWAPER is called to see if jobs should be swapped into or out of memory. 
The basic task of the swapper is simple: Keep in memory the highest 
priority yobs that want to run and swap out as few of the lowest priority 
Jobs as necessary to accomplish this. 

See if we need to outswap any users who are waiting for memory expansion. 

SWAPER: 

TST MEMSWP isAny jobs need memory-expansion outswap? 
BEG i2t% sBr if not 
CALL SWPMEM iDo memory expansion outswap 
BCS 9% iBr if we started a swap 

We have finished doing ali forced outswapping. 

i See if there are any special swapper requests pending such as 

3 locking jobs in low memory or creating shared PLAS regions. 

12%: CALL SWPFUN iCheck for special swapper functions 
BCS bk: ;Br if special function started 

3 See if we need to do any job swapping based on job states and priorities. 

CALL SWPPRI iDo normal job swapping 

i Finished 

PS: RETURN 
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TSSWAP -- TSX-Plus job swapper MACRO VO5.05 Wednesday 18-Jan-89 12:11 Page 3 
SWPPRI -- Do job swapping based on states and priorities 

1 .SBTTL SWPPRI -- Do job swapping based on states and priorities 
= Fe a en en me ce ec sce sem me ee ee er ree em rem ee re em nmr es em ir ese ne i mt tse a ers 

3 3 SWPPRI is the portion of the job swapper that is responsible for doing 

4 i Job swapping to keep in memory the jobs with the highest states and 

2 j priorities. 

6 i 

7 900050 010146 SWPPRI: MOV Ri, -(SP) 
8 000052 010246 MOV R2,.-(SP) 
9 ; 

10 i; Scan down the job list from highest priority to lowest pricacrity 

11 i looking for a job that is ready to run but is not in memory. 
12 3 
13 000054 DISABL i## Disable ## 
14 9000062 113701 O00000¢ MOVB RUNGHD, Ri iGet head of job list 
15 000066 001507 BEG 8s iBr if no yobs in list 
16 000070 026127 oO000006G 0000006 2s: CMP LSTATE(R1), #S$$RUN ; Does this job want to run? 
17 000074 101103 BHI 8 iBr if there are no ready-to-run jobs 
18 000100 032761 Od0000006G 0000006 BIT #SINCOR, LSW(R1) i Is this job in memory now? 
19 000106 001404 BEG 1% iBr if not -- go try to get it in 
20 000110 116101 O00000¢ MOVB LQGLINK(R1),. R1 iAdvance to next job in list 
21 000114 001365 BNE 2% iBr if more to check 
22 000116 900473 BR 8% iNo more jobs in list 
23 i 

24 i; We found a job that is ready to run but is not now in memory. 
20 ; 

26 i See if there is enough free memory available to bring in the job. 
27 3 
28 000120 1s: ENABL. s*## Enable ## 
2? 000126 004737 0000006 CALL GETMEM iSee if there is enough memory for the job 
30 000132 103403 BCS of iBr if there is not enough free memory 
31 i 
ae i There is enough free memory for the job. 
33 i; Swap it in, 
34 3 
35 000134 004737 001250’ CALL INSWP iIn swap the job 
36 000140 000465 BR 9 iFinished 
37 ; 

38 i There is not sufficient free memory space available for the job we want. 
39 i; See if there are some lower priority jobs that should be outswapped to 
40 ; make room. 
41 3 
42 000142 010102 os MOV R1,R2 iSave # of job we want to bring in 
43 i 

44 i Search job list from lowest priority job toward higher priorities lacking 
45 3 for a yob to outswap. 

46 ; 
47 000144 10$: DISABL ;## Disable #+# 
48 000152 113701 oo0000e MOVB RUNG@TL, Ri iPoint to tail of job list 
49 000156 001453 BEQ Ss iBr if list empty 
90 000160 020102 iis: CMP R1,R2 iHave we reached job we want to bring in? 
91 000162 0014951 BEG Bs iIf yes. there is no lower prio job to swap 
ve i 

o3 i Found a lower priority job. 
04 i See if it is in memory now. 
ke bw) i 

56 000164 032761 90000006 0000006 BIT H#SINCOR, LSW(R1) 3 Is the job in memory now? 
37 000172 001434 BEG 3 iBr if not 
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TSSWAP -- TSX-Plus job swapper MACRO VO5.05 Wednesday 18-Jan-89 12:11 Page 3-1 
SWPPRI -- Do job swapping based on states and priorities 

28 j 

09 i We cannot outswap a job if it is locked in memory 
60 ; 

61 000174 032761 O000006 0000006 BIT #$MLOCK,LSW6(R1);Is yob locked in memory? 
62 000202 001030 BNE 3S iBr if yes 
63 ; 
64 > See if job has gotten minimum core residency time since last inswap. 
65 i 

66 000204 005761 0000006 TST LMINQ@(R1) iHas min core residency time expired? 
67 000210 001417 BEG Ag iBr if yes 
68 i 
69 i Job has not yet gotten its minimum core residency time. 
79 ; If job we want to inswap is in a high-priority real-time state, 
71 j ignore the minimum core residency time and do the inswap anyway. 
72 i 

73 000212 026227 O000000¢6 000000CG CMP LSTATE(R2),. BSS$RT; Is jyob we want to inswap in real-time state? 
74 000220 101413 BLOS 4% iBr if yes 
73 i 

76 i If yob is waiting for something other than I/0; ignore min core time. 

77 i 
78 000222 016100 0000006 MOV LSTATE(R1),.RO ;Get current job state 
79 000226 020027 0000006 CMP RO, #S#$RUN iIs yob in an executable state? 
80 000232 103403 BLO 22% iBr if yes -- honor min core time 
81 000234 020027 O000000¢ CMP RO, #5$ I OWT iIs yob in I/O wait state? 
82 000240 001003 BNE 4% iBr if not -- ignore min core time 

83 i 

84 i We would like to ouvtswap this yob but its minimum core residency 
85 i; time prevents the swap. Set a flag that will cause the clock 
86 3 interrupt routine to recall the scheduler when the minimum core time 
87 ; expires. 
88 i 

89 000242 110137 0000006 22 MOVB Ri, SWPCOT sSet flag for clock interrupt routine 
90 000246 000406 BR 3t iDon’t outswap job 
91 ; 

92 i We want to outswap this job. 
93 i If it has I/0 active now, set flag to hold future I1/0 starts. 
94 ; 
95 000250 105761 oO00000¢C 4$ TSTB LIOCNT(R1) iDoes yob have any I/0 active now? 
96 000254 001407 BEQ 6% iBr if not -~- swap it 
97 000256 012761 0000006 0000006 MOV #IOHLTM, LIOHLD(R1); Hold future I/0 starts for job 
98 ; 
99 3 Job we looked at is not eligible to be outswapped. 

100 3 Try next job in list. 

101 3 
102 000264 116101 O00001G 3S MOVB LQ@LINK+1(R1),R1 i:Get # of next higher priority job 
103 000270 001333 BNE 11% iBr if one exists 
104 000272 000405 BR 8s 
105 ; 
106 i We have found a job to outswap. 
107 i 
108 000274 6% ENABL ;## Enable #+# 
109 9000302 004737 000634’ CALL OUTSWP iInitiate the outswap 
110 i 

111 i We’ve done all we can for now. 
112 ; 
113 000306 BS ENABL i## Enable ## 
114 i 
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TSSWAP -- TSX-Plus yob swapper 

SWPPRI -- Do job swapping based on states and priorities 

115 i Finished 
116 i 
117 000314 012602 oF: MOV 
118 000316 0126401 MOV 
119 000320 000207 RETURN 
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(SP)+,R1 
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TSSWAP -- TSX-Plus job swapper 
SWPFUN -- Perform special swapping functions 

1 .SBTTL SWPFUN ~-- Perform special swapping functions 
2 ee me cre ce i ae ee ce me em ce me ee om ee mee mm me es meee am em ee mm eet im a ie i ee eee ee 

3 3 SWPFUN is called after any forced outswapping is completed to perform 

4 ; any special swapping functions such as locking jobs in memory or 
° i allocating memory for shared PLAS regions. 
ra ; Commands to SWPFUN are queved by use of swapper command packets. 
7 3 
8 ; Qutputs: 
9 j C~flag cleared ==> No special function in progress. 

10 i C-flag set ==> Special function in progress, 

11 i don’t start any other swapping activity. 
12 i 
i3 000322 610546 SWPFUN: MOV R5,-(SP) 
14 i 
15 3 Get pointer to ist pending command packet 

16 3 
17 000324 013705 9000002’ 2s: MOV SCPQHD., RS ;Get pointer to ist pending command packet 
18 900330 001002 BNE 1% iBr if there is a pending command 
19 i 
20 i There is no pending command 
al i 
22 000332 000241 CLC iSay to continue normal swapping 
23 000334 000405 BR 9 
24 i 
25 i Call appropriate routine to process the command 
26 i 
27 000336 116500 000000¢G 1$: MOVB SP$CMD(R5),. RO iGet command value 
28 000342 004770 000354’ CALL @SWPVEC (RO) 3Call routine 
29 i 
30 i The swapping action routines take care of freeing the command packet 
ai i and return with the c-flag set or cleared. 
Je i If the C-flag is cleared on return, go back and see if there is 
33 i; another command pending. 
34 j 
35 000346 103366 BCC 2s iBr if we should resume swapping activities 
36 3 
37 ; Finished 

38 ; 
39 000350 012605 9S: MOV (SP)+,R5 
49 000352 000207 RETURN 
41 i 
42) i Vector of addresses for swapping action routines 
43 3 
44 000354 000360’ SWPVEC: . WORD SWPLOK iSASLOK -- Lock yob in low memory 
45 000356 000440’ . WORD SWPRGN i SASRGN -- Allocate shared region 
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TSSWAP -- TSX-Plus job swapper 
SWPLOK -- Lock job in low memory area 
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000360 

000362 

000366 
000374 

000402 
000406 
000410 

000422 

000426 

000432 
000434 
000436 

010146 

116501 

052761 
042761 

004737 
103005 

004737 

004737 

000261 
012601 
000207 

000000G 

0000006 
0000006 

0000006 

001250’ 

001716’ 
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SWPLOK: MOV 
3 

; 
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memory region and lock the job in memory. 

Inputs: 

RS = Pointer to swapper command packet. 

Outputs: 

C-flag set ==> Don’t start any other swapping activities. 
C~flag cleared ==> OK to continue with normal swapping activities. 

Ri,-(SP) 

Get number of job that is to be locked in memory 

MOVB SP$JOB(RS),.R1I ;Get # of yob to lock in memory 

Set flag saying yob is locked in memory 

BIS #$MLOCK,LSW6(R1)i Say yob is locked in memory 
Bic #¢NLOCK, LSW6(R1);i Clear needs-lock fiag 

Allocate memory space for the gob. 
(Note, the memory space should be at the bottom of memory) 

CALL GETMEM 
BCC 1% 
DIE #EMSLMF 

iGet memory for the job 
iWe should always branch 
iShould never happen 

Swap the job into the space we allocated 

CALL INSWP iInswap the job 

Free the swap command packet 

CALL SCPFRE iFree the swap command packet 

Finished 

SEC ;Don’t start any other swapping 
MOV (SP)+,R1 
RETURN 
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TSSWAP -- TSX-Plus job swapper 
SWPRGN -- Create shared global PLAS region 
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000440 
000442 

000444 

000450 
000454 
000462 
000466 
000470 
000474 

000500 
000504 

000510 

000514 
000516 
000520 
000522 

010146 
010246 

016501 

016100 
012761 
004737 
103404 
072227 
010261 

116501 
004737 

004737 

000241 
012602 
012601 
000207 

O000006 

O00000¢6 
177777 
0000006 

000003 
0000006 

0000006 
0000006 

001716’ 
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SWPRGN is a swapper special function routine which allocates memory 
for a shared global PLAS region after swapping jobs out of 

i memory to free up space for the region. 

i Inputs: 
3 RS = Pointer to swapper command packet. 

i Outputs: 

F C-flag set ==> Don’t start any other swapping activities. 
; C~flag cleared ==> OK to continue with normal swapping activities. 

SWPREN: MOV Ri, ~-(SP) 
MOV R2,—-(SP) 

i Get a pointer to the Region Control Block out of the swap command packet 

MOV SP$DW1(R5),R1 iGet pointer to Region Control Block 

j Try to allocate space for the region 

MOV RC#PAG(R1),.RO iGet # Sl2-byte pages needed for region 
MOV #-1,RCS$BAS(R1i) iSay address =-1l in case allocation fails 

CALL TRYRGN iTry to allocate space for region 

BCS 1% iBr if cannot allocate (should never happen) 
ASH #3, R2 ;Convert page # to 64—-bute block # 

MOV R2, RCSBAS(R1) iSave pointer to region base in RCB 

i Make sure the job creating the reqion is in an executable state 

1$: MOVB SP$JOB(RS),.R1 iGet # of yob that is creating region 
CALL FORCEX iMake sure it is in executable state 

Return the swap command packet 

CALL SCPFRE iFree the command packet 

Finished 

CLC iSay normal swapping may continue 
MOV | (SP)+,R2 
MOV (SP)+, Ri 
RETURN 
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TSSWAP -- TSX-Plus job swapper 
SWPMEM -~- Do forced outswap of jobs 
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000524 
000526 

000530 
000532 

000536 
000544 

000546 
000554 

0003556 
000562 

000564 
000570 

000372 
000600 

000602 
000606 
000610 
000612 

000614 
000616 

010146 
010246 

005002 
012701 

032761 
001416 

032761 
001412 

105761 
001003 

004737 
000411 

012761 
005202 

162701 
001353 
005702 
001402 

000261 
000403 

OO00006 

O000006G 
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.SBTTL SWPMEM -- Do forced outswap of jobs 

Outputs: 

C-flag set 

WPMEM: MOV 
MOV 

C-flag cleared 

Ri,-(SP) 
Ra. ~(5P) 

SWPMEM is called to swap out of memory all yobs that have the *#NDMEM 
fiag set in LSW. 

==> All flagged jobs have been outswapped. 
==> Some jobs remain to be swapped. 

3 Begin loop that checks each job to see if it needs to be outswapped 

CLR 
MOV 

R2 
#LSTSL,R1 

;Say not waiting on 1/0 to stop 
iGet index # of last line 

i See if this job needs to be outswapped 

OO00006 154: BIT 
BEG 

“w
e 

f
e
e
 

n
e
e
 

w
e
 

0000006 9000006 BIT 

0000006 

000634 ’ 

0000006 

000002 

BEG 

i The yob is in memory, 

TSTB 
BNE 

i Outswap this 

CALL 
BR 

ar
 

ee
 

0000006 144: MOV 
INC 

F See if there 

13%: SUB 
BNE 
TST 
BEG 

#$NDMEM, LSW(R1) 
13% 

We found a job that needs to 
See if it is still in memory. 

#$ INCOR, LSW(R1) 
13% 

see if 

LIOCNT(R1) 
14% 

job. 

OUTSWP 
9S 

3Is this job waiting for memory expansion? 

iBr if not 

be outswapped. 

iIs this job still in memory? 
iBr if not 

it has any I/0 active. 

iDoes this job have any I/0 active? 

iBr if yes 

iStart outswap on the job 

We cannot outswap this job because it has I/O active. 
Hold furture I/0 starts for the job. 

#IQOHLTM, LIOHLD(R1); Hold I/O for this job 
Re iRemember we are waiting for 1/0 to stop 

are any other jobs that need to be outswapped. 

#2, R1 
15% 
Re 
10% 

iGo check next job 

;Do we need to wait for I/O ta stop? 
;Br if not 

i We have not finished all outswaps. 

oS: 5EC 
BR 11% 

;Signal that outswapping still needed 

3 We have finished outswapping all flagged jobs 
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TSSWAP -- TSX-Plus job swapper 
SWPMEM -~- Do forced outswap of jobs 

ve = 
whe 
60 
61 
62 
63 
64 
69 
66 

000620 
000624 

000626 
000630 
000632 

005037 
000241 

012602 
012601 
000207 

0000006 

MACRO VO5S.05 Wednesday 18-Jan-89 i2: 11 

10%: 

i 

CLR 
CLC 

3 Finished 

L114: MOV 
MOV 
RETURN 

MEMSWP 

(SP)+,R2 
(SP)+,.R1 

Page 7-1 

;Say no more yobs to force out of memory 

iSignal that all ocutswapping is finished 
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TSSWAP -- TSX-Plus job swapper 

OUTSWP -- Outswap a job 
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000634 
000640 
000644 

000650 

000656 
000664 
000670 
000672 

000676 
000702 
000704 
000712 

000714 
000720 
000724 
000726 
000730 
000732 
000744 
000746 
000752 
000756 

000762 
000770 
000776 

110137 
110137 
105037 

042761 

042761 
1201937 
001002 
105037 

005761 
001404 

103036 

013702 
013700 
005720 
001406 
077203 

010140 
163700 
063700 
011061 

016137 
016137 
016137 

0000006 
O00015 ° 
000016’ 

OO00000G6 

O0C000G 
000000G 

0000006 

0000006 

OO00006 
0000006 

0000006 
0000006 
0000006 

0000006 
0000006 
0000006 
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-SBTTL _OUTSWP —— Outswap a job 

OO00006 

0000006 

000006 ’ 
000010’ 
000012’ 

OUTSWP is called to swap a job out of memory. 
The job is immediately marked as not in memory. 

When the swap completes, the memory region used by the job 

is marked as free. 

Inputs: 
Ri = Job index number of job to be outswapped. 
LBASE(R1) = Base page number allocated to job. 
LNBLKS(R1) = Number of pages allocated to job. 
LSWPBK(R1) Swap file disk block # of swap area for job. 

Outputs: 
SWPBSY Number of job being outswapped. 
MEMMAP Updated to show area used by job is free. 

UTSWP: MOVB Ri. OUTBSY ;Set flag saying outswap busy 
MOVB R1,LSTOUT iSave history of last job outswapped 
CLRB LSTOPR ;Say outswap last thing done 

i Mark job as no longer in memory so scheduler won’t try to run it 

BIC #$INCOR>LSW(RI) iClear in-memory flag for the job 

i Indicate that memory mapping is not set up for this job 

BIC #¢MAPOK, LSW7(R1)i Invalidate memory mapping data in contxt bik 
CMPB Ri, MAPUSR iIs memory map currently loaded for this job? 
BNE as iBr if not 
CLRB MAPUSR iSay memory map no longer valid 

See if we have to outswap any PLAS regions for the job 

2s TST LNSBLK(RI) s;Any PLAS regions associated with job? 
BEG 1% iBr if no PLAS regions 
OCALL SEGOUT iStart outswap of PLAS regions 
BCC 9 iBr if PLAS outswap started 

i Select a slot in the swap file for this job 

1$: MOV VSWPSL, R2 iGet # job slots in swap file 
MOV SWP JOB, RO sPoint to table with job #’s in each slot 

4%: TST (RO)+ iIs this slot free? 

BEG 3S iBr if yes 
SOB R2, 4% iLoop if more slots to check 
DIE #EMSSFO iSwap file overflow 

3: MOV R1,~-(RO) iClaim swap file slot for our job 
SUB SWP JOB, RO iCalculate offset into table 
ADD SWPPOS, RO iPoint into table with block #/’s 
MOV (RO), LSGWPBK(R1) iSet block # in swap file for this job 

i Set up information to control swap of job root and context block 
3 

MOV LNBLKS(R1),.SWPSIZ iNumber of Sle-byte blocks to swap 
MOV LSWPBK(R1),SWPBLK i Block number in swap file 
MOV LBASE(R1),.SWPBAS ;Base Sie2-byte block number in memory 
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TSSWAP -- TSX-Plus job swapper 
QOUTSWP -—- Outswap a yob 

398 001004 004737 001012° 
09 
69 
61 
62 001010 000207 
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3 

OS: 

CALL OSWPGO 

Finished starting outswap 

RETURN 
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s; Initiate the outswap
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TSSWAP -- TSX-Plus job swapper 

OSWPGO -- Initiate outswap 1/0 operation 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 9001012 010146 
11 
12 
13 
14 001014 012701 do000006 
15 001020 004737 90000006 
16 
17 
18 
19 001024 063761 9000010’ O00000C 
20 001032 013700 oO00012’ 
21 001036 072027 000003 
22 001042 010061 O00000C 
23 001046 013700 000006’ 
24 001052 020027 000177 
259 001056 101402 
26 001060 012700 000177 
27 001064 1460037 000006’ 
28 001070 060037 9000012’ 
29 001074 060037 000010’ 
30 001100 000300 
31 001102 005400 
32 001104 010061 90000006 
33 001110 012761 001126’ O000000G6 
34 
35 
36 
37 001116 004737 0000006 
38 
39 
40 
41 001122 012601 
42 001124 000207 
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Get a system 1/0 queve element 

- SBTTL OSWPGO -- Initiate outsuwap 1/0 operation 

s OSWPGO is called to initiate an outswap 1/0 operation. 

; Inputs: 
i SWPSIZ = Number of Si2-byte pages to be written. 
3 SWPBAS = Starting page number within memory 
; SWPBLK = Starting block number within swap file. 

OSWPGO: MOV Ri,-(SP) 
i 

MOV #SWPCHN, Ri 
CALL GETSY@ 

;Point to system swap channel 
iGet a system 1/0 queve element (addr. in R1i) 

i; Set up I/O queve element for the transfer 

ADD SWPBLK,@. BLKAN(R1) : Set swap file block number for transfer 

MOV SWPBAS, RO ;Get base Sie2-byte block number within memory 
ASH #3, RO iConvert to 64-byte block number 
MOV RO, @. PAR(R1I) iSet memory address in queve element 
MOV SWPSIZ,RO iGet # Sie-byte blocks to be written 
CMP RO, #127. iWe can write a max of i127 per 1/0 operation 
BLOS 1% iBr if we can write all that is left 

MOV #127. ,R0 iTruncate write to 127 blocks this time 
1%: SUB RO, SWPSIZ iCalc # Sie-buyute blocks left to transfer 

ADD RO, SWPBAS ;Calc memory page for next transfer 

ADD RO, SWPBLK iCalc swap file block # for next transfer 
SWAB RO ;Convert # blocks to # words to write 

NEG RO iNegative ==> Write operation 

MOV RO, @. WCNTC(R1I) iSet word count in 1/0 queve element 
MOV #OUTCMP, @. COMP(R1) i: Set address of I/O completion routine 

is Queve the 1/0 request 

CALL SYQIo iQueve the I/0 request 

i Return. I/O completion will call OUTCMP. 

9S: MOV (SP)+,R1 
RETURN 
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 TSSWAP -- TSX-Plus job swapper 

OSWPGO -- Initiate outswap I/0 operation 

i Fa a ce ae ee re ee me me tS se a em em ee mt ts es er 

2 is Outswap 1/0 completion routine. 
3 3 

4 s Check for swap file I/O errors 

o ; 

6 001126 032737 oO00000C 0000006 OUTCMP: BIT #CSSERR 'CSSEOF, SWPCHN ; Did any swap file I/O error occur? 
7 001134 001405 BEQ 3 iBr if nat 
8 001136 DIE #EMS$SIE sAbort if I/O error on swap 
9 i 

10 + See if there is any part of the job remaining to be swapped 
ii 3 

12 001150 005737 000006’ 3: TST SWPSIZ sAny part of job remaining to be swapped? 
13 001154 001403 BEG 44 iBr if not 
14 001156 004737 001012’ CALL OSWPGO iInitiate transfer of remainder of job 
15 001162 O00431 BR 9S sWe will be called again when transfer ends 

146 i 

17 3 Release the memory space occupied by the job just outswapped. 

18 3 

19 001164 113701 oO00000¢6 4: MOVB QOUTBSY,R1 iGet job # being outswapped 
20 001170 016102 0000006 MOV LBASE(R1),.R2 iGet base page # 
21 001174 016100 0000006 MOV LNBLKS(R1).RO ;Get # blocks assigned to job 
22 001200 004737 0000006 CALL FREMEM iRelease the memory space 
23 001204 005061 O00000¢ CLR LBASE(R1) iSay yob is no longer occuping memory 
24 001210 042761 9000006 0000006 Bic #¢$NDMEM,.LSW(R1) ;Say job no longer needs outswap for mem expn. 

295 ; 

26 3 If the job is in a suspended state waiting for memory expansion, 

27 3 put in in an executable state now. 

28 i 

29 001216 026127 O00000G 0000006 CMP LSTATE(R1),#S¢$WFM ; Is job waiting for memory expansion? 
30 001224 001004 BNE 2% iBr if not 
31 001226 012700 9000006 MOV #S$CPU, RO s;Requeve job in run state 
32 001232 004737 0000006 CALL ENGHD 
33 ; 
34 3 Finished. Request a job scheduler cycle. 
35 i 
36 001236 105037 90000006 2S CLRB OUTBSY iSay outswap finished 
37 001242 105237 0000006 INCB DOSCHD iRequest a job scheduler cycle 
38 001246 000207 9s RETURN - 
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TSSWAP -- TSX-Plus job swapper 
INSWP -~- Inswap a job 
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001250 
001254 
001260 

001266 
001272 

001274 
001302 
001310 

001316 

001322 

110137 
110137 
112737 

005761 
001500 

016137 
016137 
016137 

004737 

000207 

O0O00006 
000014 ’ 
OO00O01 000016’ 

OOCO00G 

OO00006 000006’ 
0000006 000010’ 
O00000G 000012’ 

001324 ’ 
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INSWP is called to initiate the inswap of a job. 

Inputs: 

Ri = Job index number of job to be inswapped. 
LBASE(R1) = Base page assigned to the job. 
LNBLKS(R1)= # 256-word pages currently used by job. 
LMEMIN(R1)= # 2546-word pages to be assigned to job after inswap. 

LSWPBUC(R1)= Disk file block number where job is stored. 

Outputs: 
LNBLAS(R1) is set to LMEMIN(RI) after swap finishes (used for 

memory expansion) 

INSWP: MOVB - Ri. INBSY iSay an inswap is in progress 

MOVB R1i,LSTIN iRemember last job inswapped 
MOVB #1,LSTOPR iRemember inswap was last cperation 
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If there are no blocks assigned to the job, then we are initializing 
the job and there is nothing to be read into memory. In this case, 
cali the completion routine. 

TST LNBLKAS(R1) 
BEG INCMP2 

iAny blocks assigned to job? 

iBr if not -- Go call completion routine 

We need to do an inswap for the Job. 
Set up information to describe the I/0 transfer 

MOV LNBLKS(R1), SWPSIZ i Number of Si2-byte blocks to read 
MOV LSWPBK(R1),SWPBLK ; Starting block number in swap file 
MOV LBASE(R1),SWPBAS ;Starting page number in memory 

Initiate the I/O operation 

CALL ISWPGO sStart the inswap 

Finished 

RETURN 
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TSSWAP -—-- TSX-Plus job swapper MACRO VO5.05 Wednesday 18-Jan-89 12:11 
ISWPGO -- Initiate inswap I/0 operation 

1 
2 
3 

4 
5 
& 
7 
8 
9 

10 001324 010146 
11 
12 
i3 
14 001326 012701 0000006 
15 001332 004737 9000000G6 
14 
17 
18 
19 001336 063761 000010’ 9000006 
20 001344 013700 000012 
21 001350 072027 000003 
22 001354 010061 000000¢6 
23 001360 013700 000006’ 
24 001364 020027 000177 
25 001370 101402 
26 001372 012700 000177 
27 001376 160037 000006’ 
28 001402 060037 000012’ 
29 001406 060037 d000010’ 
30 001412 000300 
31 001414 010061 0000006 
32 001420 012761 001436’ 000000G 
33 
34 
35 
34 001426 004737 0000006 
37 
38 
39 
40 
41 001432 012601 
42 001434 000207 

. 
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i Inputs: 
i SWPBAS = Base Si2-byte page number of job in memory. 
; SWPSIZ = Number of Si2-byte pages to read. 
; SWPBLK = Base block number in swap file. 

ISWPGO: MOV Ri,-<SP) 

Get a system 1/0 queve element 

MOV #SWPCHN, Ri 
CALL GETSY@ 

iGet address of swap file channel 
iGet a system I/0 queve element 

Set up I/O queve element for the transfer 

ADD SWPBLK,@. BLKAN(R1I) iSet base block number in swap file 
MOV SWPBAS, RO iGet memory page number 
ASH #3, RO iConvert to 64-byte page number 
MOV RO, @. PAR(R1) iSet memory address in 1/0 queve element 
MOV SWPSIZ, RO iGet # Sle-byte pages to read 
CMP RO, #127. iCan’t read more than 127 per 1/0 operation 
BLOS 1% iBr if can read remainder of program this time 

MOV #127.,R0O iTruncate and only read 127 this time 
SUB RO; SWPSIZ iCalc # blocks left to read next time 
ADD RO; SWPBAS ;Calc memory base address for next transfer 

ADD RO, SWPBLK sCalc swap file block number for next transfer 
SWAB RO iCvt # blocks to # words to read 
MOV RO, @. WCONT(R1) iSet word count in I/0 queve element 
MOV #INCMP, @. COMP(R1); Set address of I/O completion routine 

Queve the I/0 request 

CALL SYGIO iInitiate the I/O operation 

Return for now. 

I/O completion will call INCMP. 

MOV (SP)+,R1i 
RETURN 
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TSSWAP -- TSX-Plus job swapper 
ISWPGO -~- Initiate inswap I/0 operation 

i 
2 
3 
4 

5 
6 001436 032737 o00000C 000000G 
7 001444 001405 
8 001446 
9 

10 
1i 
12 001460 005737 000006’ 
13 001464 001403 
14 001466 004737 001324’ 
15 001472 000207 
16 
17 
18 
19 
20 001474 113701 Oo00000G 
21 001500 016100 9000006 
22 001504 166100 0000006 
23 001510 010061 dO00000¢ 

24 
25 
26 
27 001514 005761 0000006 
28 001520 001407 
29 001522 
30 001530 
31 001536 103004 

32 
33 
34 
35 001540 113701 0000006 
36 001544 004737 001552’ 
37 001550 000207 
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Inswap 1/0 completion routine. 

Check for swap file I/O errors 

See if there 

Set # of pages in use by yob 
memory expansion request. 

INCMPe: 

See if we need to inswap any 

Mar k 

BIT 
BEG 
DIE 

TST 
BEG 
CALL 
RETURN 

MOVB 
MOV 
SUB 
MOV 

TST 
BEG 
OCALL 
OCALL 
BCC 

job as in memory now. 

MOVB 
CALL 
RETURN 

#CSSERR'CSSEOF, SWPCHN ; Did any swap file I/O error occur? 

1% 
#EMSSIE 

iBr if not 
sAbort system if swap file 1/0 error 

is more of job root remaining to be inswapped. 

SWPSIZ 
INCMP2 
ISWPGO 

INBSY, R1 
LMEMIN(R1). RO 
LNSBLK(RI). RO 
RO, LNBLKS(R1) 

LNSBLK(R1 > 
2s 
TASEGS 
SEGIN 
9S 

INBSY, Ri 
INSFIN 

iIs any part of job remaining to be read? 

+Br if not 

iStart read of rest of job 
iWe will be called again when that I/0 ends 

in case it was outswapped due to a 

;Get index number of job being inswapped 
;Get total # Sile-byte pages used by job 
iSubtract # pages used by PLAS regions 
iSet # pages used by root of job 

PLAS regions for this job 

iAny PLAS segments to inswap? 
iBr if not 
iSet up memory addresses for PLAS regions 
iStart inswap of PLAS regions 
iBr if PLAS inswap started 

;Get # of jyob being inswapped 
iFinished inswap 

a
.



TSSWAP -- TSX-Plus job swapper 
INSFIN -- Finished inswap 

S
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O
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001552 

001554 

001562 
001566 
001572 
001574 
001576 
001600 
001602 

001604 
001612 

001616 
001622 

001626 
001630 

010246 

052761 

013702 
013700 
020122 
001402 
077003 
000401 
005042 

013761 
005061 

105037 
105237 

012602 
000207 

0000006 

0000006 
000000G 

0000006 
0000006 

0000006 
0000006 
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0000006 

0000006 

.SBTTL INSFIN -- Finished inswap 
. 

i Inputs: 
; Ri = Index number of job that was inswapped. 

INSFIN: MOV R2,-(SP) 
é 

i; Say yob is in memory now 

BIS #SINCOR, LSW(R1) :Gay it is in memory now 

i Say slot in swap file is now free 

MOV SWP JOB, Re sPoint to table with job #’s in swap file 
MOV VSWPSL, RO iGet # slots in swap file 

1$: CMP Ri, (R2)+ iSearch for job # in swap file table 
BEQ 2s iBr if found 
SOB RO, 1% ijLoop if more to check 
BR 3% iJob must have been created without swapping 

2s: CLR ~(R2) ;Say swap file slot is free 

3 Set minimum in-core run-time for job. 

cS MOV VCORTM, LMING@(R1); Must run this much before outswap 
CLR LQUAN(R1) ;Initialize yjob’s time quantum 

i; Request a job scheduler cycle. 

CLRB INBSY ;Say inswap is finished 
INCB DOSCHD sRequest a job scheduler cucle 

j Finished 

MOV (SP)+,R2 
RETURN 
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 TSSWAP -- TSX-Plus job swapper 

SCPGET -- Get a free swap command packet 

V
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001632 

001632 
001636 

001640 

001646 
001652 
001654 
001660 
001662 
001666 
001672 
001676 

001762 

001704 

013705 
001422 

016537 

013700 
001403 
010560 
000402 
010537 
010537 
005065 
105297 

000207 

0000006 

0000006 

000004 ’ 

0000006 

000002 ’ 
000004 ’” 
0000006 
0000006 
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Outputs: 

RS = Address of free packet. 

SCPGET: 

is Get ist packet of f of free iist. 

MOV SCPFHD, RS iGet pointer to Ist free packet 
BEQ 10% iBr if there are no free packets 

j Remove packet from free list 

0000006 MOV SP$LNK(R5),SCPFHD i Remove packet from free list 

i; Add packet to tail of pending list 

MOV SCPQTL, RO +#Point to last entry in queve 
BEG 1% i Br if queve is empty 

MOV RS, SPS$LNK CRO) iMake current end of tail point to us 
BR 2 

1$: MOV RS, SCPQGHD iWe are only entry in list 

2S: MOV RS, SCPQTL iWe are new end of list 
CLR SP#LNK (RS) ;Say no packet follows us 

INCB DOSCHD iRequest a yob scheduler cucle 

si Finished 

RETURN 

i Error -- There are no free swap command packets 

10$: DIE #EMSNSP iSystem crash -- No free swap command packets 

.SBTTL SCPGET -- Get a free swap command packet 

SCPGET is called to get a free swap command packet. 
A system crash occurs if there are no free packets. 
The packet that is acquired is linked onto the queve of pending 
packets. 
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TSSWAP -- TSX-Plus job swapper MACRO VO5.05 Wednesday 18-Jan-89 12:11 Page 16 
SCPFRE -- Free a swap command packet 

1 .SBTTL SCPFRE -~ Free a swap command packet 
2 Fe ee ae a ee cee a ae no —— -———— en mee co es ee ee tt 

3 i SCPFRE is called to return a swap command packet to the free list. 
4 ; 

2 3 Inputs: 
6 i RS = Pointer to packet ta be freed. 
7 i 
8 001716 SCPFRE: 
9 3 

10 i Remove command packet from pending list 
11 ; 
12 001716 016537 O000006 000002’ MOV SPS$LNK(RS5), SCPGHD iMake next packet be ist pending one 
13 001724 001002 BNE 1¢ sBr if there is another pending packet 
14 001726 005037 000004’ CLR SCPQTL iNo packets in queue 
15 i 
1é 3 Add packet to free list 

17 i 
18 001732 013765 90000006 OO00006 18: MOV SCPFHD, SP#LNK(RS) iAdd packet to free list 
19 001740 010537 0000006 MOV RS, SCPFHD 
20 001744 000207 RETURN 
21 elelelolen! . END 

Errors detected: 

#2 Assembler statistics 

Oo 

Work file reads: O 

Work file writes: O 

Size of work file: 

Size of core pool: 
Operating system: 

Elapsed time: 
»LP: TSSWAP=DK: TSSWAP/C/N: SYM 

246 Words ¢ 

18176 Words 

RT—1il 

00: 00:17. 20 

1 Pages) 

( 71 Pages) 
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TSSWAP -- TSX-Plus job swapper 
Cross reference table (CREF VO5S. 05) 

$INCOR 
SMAPOK 
$MLOCK 
$NDMEM 
$NLOCK 
CS$E0F 
CS$ERR 
DIEARG 
DIEMSG 
DOSCHD 
EM$LMF 
EMSNSP 
EMSSFOQ 
EM#STE 
ENQHD 
FORCEX 
FREMEM 
GETMEM 
GETSYG 
TASEGS 
INBSY 
INCMP 
INCMP2 
INSFIN 
INSWP 
INTPRI 
TOHLTM 
ISWPGO 
LBASE 
LIOCNT 
LITOHLD 
LMEMIN 
LMING 
LNBLKS 
LNSBLK 
L@L INK 
LQUAN 
LSTATE 
LSTIN 
LSTOPR 
LSTOUT 
LSTSL 
LSW 
LSW6 
LSW7 
LSWPBK 
MAPUSR 
MEMSWP 
OSWPGO 
OUTBSY 
OUTCMP 
OUTSWP 
OVRHC 
PSW 
Q. BLKN 
Q. COMP 

1-25 
1-28 
1-26 
1-29 
1-33 
1-29 
1-31 
1-43 
1-43 
1-30 
1-31 
1-32 
1-27 
1-26 
1-28 
1-33 
1-24 
1-28 
1-25 
1-27 
1-23 

12-32 
11-25 
1-18 
3-35 
1-24 
1-24 

11-34 
1-25 
1-29 
1-28 
1-27 
1-27 
1-30 
1-26 
1-25 
1-25 
1-31 
1-884 
1-90# 
1-89# 
1-27 
1-27 
1-24 
1-27 
1-29 
1-29 
1-25 
a-58 
1-23 
9-33 
1-18 
1-23 
1-29 
1-30 
1-24 

3-18 
8-28 
3-61 
7-20 
0 al 2 

10-6 
10-6 

55-29% 
10-37% 

5-29 
15-39 
8-47 

10-8 
10-32 
6-33 

10-22 
3-29 
9-15 

13-29 
11-16% 
13-6# 
13-13 
13-36 
3-33 
3-28 
3-97 

12-10# 
8-57 
37-95 
3-97 

13-21 
3-66 
8-55 
8-35 
3-20 

14-27% 
3-16 

11-17% 
8-20+# 
8-19% 
7-16 
3-18 
3-61 
8-28 
8-S5Si# 
8-29 
2-12 
9-10# 
8-18 

10-64 
3-109 
8-37 
3-13% 

9-1 9% 
9-334 

3-56 

vel 
10-24 

13-6 
13-6 

8-47 

14-32 

13-8 

o~a7 
12-15 

13-20 

13-204 
14~-6# 
11-16% 
3-108 
7-42 

13-14 
10-20 
7-31 
742% 

14-26% 

10-21 
13-22 
3-102 

3-73 

11-18% 

3-96 
s~elet 

8-54 
B-di+ 

7-59 

10-14 
10-19 

7-36 

13-29 

3-268 

12-19% 

12-32 

10-84% 

15-314 

13-35 

3-113 

10-23% 

11-24 
13-27 

3-78 

7-20 
raat 

11-31 

10-36 

8-184 
13-30 
wn 47 & 

8-24 14-12 

13-98% 15-39% 

14-31+# 

11-32 

11-30 13-23 

10-29 

7-268 8-24 

3-108 3-113% 

10-24% 
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TSSWAP -- TSX-Plus job swapper 
Cross reference table (CREF VOS. 05) 

@. PAR 
Q@. WCNT 
RCSBAS 
RCSPAG 
RUNGHD 
RUNGTL 
S#$RT 
S#$RUN 
SéCPuU 
$% IT OWT 
SSWFM 
SCPFHD 
SCPFRE 
SCPGET 
SCPQHD 
SCPQTL 
SEGIN 
SEGOUT 
SP$CMD 
SP$DW1 
SP$J0OB 
SP $LNK 
SWAPER 
SWP BAS 
SWP BLK 
SWP CHN 
SWPCOT 
SWPFUN 
SWP JOB 
SWPLOK 
SWP MEM 
SWPPOS 
SWPPRI 
SWPRGN 
SWPSIZ 
SWPVEC 
SYQIO 
SYSHLT 
TRYRGN 
TSSWAP 
VCORTM 
VSWPFL 
VSWPSL 

1-30 
1-29 
1-32 
1-32 
1-24 
1-30 
1-28 
1-28 
1-26 
1-30 
1-33 
i-28 
5-37 
1-19 
1-B80# 
i-B8i# 
1-27 
1-26 
1-31 
1-32 
1-31 
1-32 
1-18 
1-B84# 
1-834 
1-25 
1-24 
2-21 
1-29 
4~44 
2-14 
1-31 
2-26 
4-45 
1-82# 
4-28 
1-30 
1-43 
1-32 
1-64 
1-31 
1-24 
1-30 

99-22% 

99-32% 

6-24 

6-23 

3-14 

3-48 

3-73 

3-16 

10-31 

3-81 

10-29 

15-15 

6-37 

15-114 

4-17 

15-24 

13-30 

8-37 

4-27 

6-19 

5-17 

15-20 

2-B# 

8-S7# 

8-56# 

9-14 

3-B9# 

4-134 

8-43 

5-134 

7-104 

8-50 

3-7# 

6-148 

8-55 

4-444 

9-37 

3-29 

6-25 

1-17 

14-26 

8-42 

le-22 

12-31 

6-284 

9-23 

12-36 
8-47 

14-17 

16-18 

16-12% 
16-144 

15-304 

9-284 
9-294 

12-14 

14-16 

MACRO VOS5.05 Wednesday 

16-19% 

16-12 

11-32 

11-31+* 

13-6 

16-18% 

12-20 
12-19 

11-30+# 

15-39 
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12-28% 
12-29% 

12-23 12-27% 13-12 
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Cross reference table ‘CREF VO5. 05) 

DIE 1-444 9-29 8-47 10-8 13-8 15-39 
DISABL 1-694 3-13 3-47 
ENABL. 11-73% 3-28 3-108 3-113 
OCALL 1-544 8-37 13-29 13-30 
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