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PAGE TABLE FORMATTING ROUTINES 12
PAGE
NO

.TITLE HHG ABLE FORMATTING ROUTINES
.SBTTL OPYRASHT OTICE
IDENT 'V0é4-

o } IGHT (c) 1978, 1980, 1982, 1984 BY

CORPORATION.
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.‘.‘...'ll..l.‘l"l‘l

OO0 O0O0OO0OO0O0O0OO0OO0OO0O0OOOOOOOOOOO0O
OCO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOO0OODOOOOO
(=l{=lelolelelelelelalelalelalelalaleleleleleiol=l=l~l~
(=lelelelelelelelelelelelelelelelelelelelelelelelelela

NON N S NIND =2 © O 00 O NS LN =2 OO 00 O NS LN —

PONIPINININININD =B b b e ed o o e o

SEP-1984 03:33172 LSDAYSRCTAMG MAR: T .
E T
I

R N R N N R AT R R A RN R AR AR AN RN AR AN A AR AR RS

PYR ’
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
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INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
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MMG PAGE TABLE FORMATTING ROUTINES 16=-SEP=-1984 01:35:09 VAX/VMS Macro V04-00 Pa
v04=000 PROGRAM DESCRIPTION g-SEP-19 4 83:;§:?2 SDA.SRCIMMG.MAR; 1 g¢ (%)
8 £l .SBTTL PROGRAM DESCRIPTION
1 § FACILITY
2 § SYSTEM DUMP ANALYZER
0 S i  ABSTRACT
80 9 E THIS MODULE CONTAINS ROUTINES RELATING TO FORMATTED
08 g e A SPECIFIED PAGE TABLE.
8888 2? § ENVIRONMENT
0000 4; ; NATIVE MODE, USER MODE
0008 43 ;
000 44 ; AUTHOR
0000 4S ;
0000 46 ; TIM HALVORSEN, JULY 1978
0000 47 ;
0000 48 ; MODIFIED BY
0000 49 ;
0000 50 ; v03-001 WwMC0001 Wayne Cardoza 19-Aug-1982
0000 51, Correct the use of MAXPFN to allow the last page.
0000 Sg :
0000 53 ;==
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SOMPDEF ; Dump file definitions

Define opcode equivalences
Options definitions
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TPARSE definitions
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MMG PAGE TABLE FORMATTING ROUTINES 16=-SEP=1984 01:35:09 VAX/VMS M 4=00 P
v04=000 STORAGE DEF INTIONS SSEP-1980 03:43:09 YANLVES Haceo, w0 -
0 ;1 LSBTTL STORAGE DEFINTIONS
8 ;g § WRITABLE STORAGE DEFINITIONS
75’
0000 §o 79 .PSECT SDADATA,NOEXE,WRT
88§ ;a BUFFER:
00000040 82 73 " BLKL 16 : GETMEM WORK BUFFER
04§ 1 SDASGL HAXPFN
80088 44 84 i BLKL 1 : VALUE OF MMGSGL_MAXPFN
0000042 0022 b 5?2626" BIGPFN = SDASGL_MAXPFN + 2
00000048 0044 5 .BLKL ; VALUE OF PFNSAB_STATE
0043 gg SDASAB_TYPE :
0000004C 004 BLKL 1 ; PFNSAB_TYPE
004C B8 SDASAW_REFCNT:
00000050 004C 89 .BLKL 1 ; PFNSAW_REFCNT
0050 90 SDASAL_BAK:
00000054 0050 91 BLKL 1 : PFNSAL_BAK
0054 9; SDASAL _PTE:
00000058 0054 9 BLKL 1 ; PFNSAL_PTE
0058 94 SDASAx_FLINK:
0000005¢ 0058 95 .BLKL 1 ; PFNSAW_FLINK
005C 96 SDASAx_BLINK:
00000060 005¢ 97 .BLKL 1 ; PFNSAW_BLINK
0060 98 SDASAx_WSLX:
00000064 8322 130 JBLKL 1 : WORKING SET INDEX
00000000 101 .PSECT MMG,EXE,NOWRT
0000 1o§
0000 10 .DEFAULT DISPLACEMENT,LONG
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«SBTTL INIT_PFN == INITIALIZE FOR EXAMINING PFN DATA BASE
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INIT_PFN

THIS ROUTINE MUST B
MADE TO THE PFN DAT

INPUTS:
NONE
OUTPUTS:

RO = SUCCESS FLAG
SDASA... CELLS ARE INITIALIZED

E CALLED BEFORE ANY REFERENCES ARE
A BASE.

TR TR TR PR PR PR PR PR PR P PR PR PR PR R TR

INIT_PFN::
WORD 0

REQMEM @MMGSGL_MAXPFN,SDASGL MAXPFN
REQMEM @PFNSAB-STATE,SDASAB STATE
REQMEM @PFNSAB-TYPE,SDASAB_TYPE
REQMEM @PFNSAW_REFCNT,SDASAW REFCNT
REQMEM @PFNSAL “BAK,SDASAL_BAR
REQMEM @PFNSAL-PTE,SDASAL “PTE
REQMEM @PFNSAx_FLINK,SDASAx_FL INK
REQMEM @PFNS$Ax BL INK, SDASAx “BL INK
REGHEN aPFNSAX_WSLX, SDASAx_@SLX

0000

O VN =0 OWN—= O OO NNNNNNNNNNNNNNNNNNNNN
COO0O0OOO OO VOV OOV VOV VCOCOCOCOCOOCOOOCO NN~ Z D
00 NO N &S R = © OO NS N = OO0 NN N S R — OO0~ — X

POPOPINIPINININY = b e o o cd o o o o o ol o el e ol ol ol el ol o o ol ﬂg
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FF&2 CF 00
38 00000000'EF 04

56 1C AC
00000040 EF ??
047C'CF 00
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50 01

i 00000000*
S
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AS'AF 00
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LAY MEMORY MANAGEMENT DA SEP-19

I B B e

«SBTTL DISPLAY_PFN DISPLAY MEMORY MANAGEMENT DATA

DISPLAY_PFN

THIS ROUTINE 1S RESPONSIBLE FOR PRINTING ALL INFORMATION
RELATING TO THE MEMORY MANAGEMENT DATA BASE.

INPUTS:

OUTPUTS:

NONE
NONE
.ENABL LSB

ENTRY DISPLAY_PFN,*M<R2,R3,R4,R5,R6>
CALLS #0,INIT _PFN SETUP IO READ PFN DATA
8B8C lOﬁTSV SINGLEPFN OPTIONS 20 ; BRANCH IF LIST WANTED
DISPLAY A SINGLE SPECIFIED PFN ENTRY
MOVL TPASL _NUMBER(AP) ,R6 s R6 = PFN TO DISPLAY
CMPL R6,SDASGL MAXPFN ; CHECK IF PFN VALID
BGTRU 10§ : BRANCH IF INVALID PFN
CALLS :o W PFN TITLE ; DISPLAY THE TITLE LINE
ge%%S 00 H‘SHOU PFN : DISPLAY THE PFN DATA
MOVL 01 RO
RET
PUSHL SDASGL _MAXPEN
:E%NT 1.<Invalid PFN number (maximum is 'XL)>
MOVL SCHSGL FREECNt,R; : ADDRESS OF COUNT ARRAY
MOVL PFNSAL® LOLIMIT,R ; ADDRESS OF LOLIMIT ARRAY
MOVL PFNSAL™ HILIMIT R4 : ADDRESS OF HILIMIT ARRAY
MOVL PFNSAL_HEAD,RS ; ADDRESS OF LIST HEADS
BB( #OPTSV_FREE ,OPTIONS,308 ; BRANCH IF NO FREE LIST
SUBHD <Free page (ist>
SKIP PAGE
CALLS  #0,W*SHOW_PFN_LIST ; DISPLAY FREE PAGE LIST
TSTL (R2)+
TSTL (R3)+
TSTL (RG)+
TSTL (RS)+
BB( OPTSV MODIFIED,OPTIONS, 408 : BRANCH IF NO MODIFIED
gg?gb PA itTed page (ist>
CALLS #0,B“SHOW_PFN_LIST : DISPLAY MODIFIED PAGE LIST
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MMG PAGE TABLE FORMATTING ROUTINES 16=-SEP-1984 9 VAX/VMS M V04=00
v04=000 DISPLAY_PFN DISPLAY MEMORY MANAGEMENT DA 3 =SEP= 1934 8} ig ? soA.SRCJﬂSE?nAn;l
A s 40%:
§ D A TSTL (a§)+
D C ? ISTL (R3)+
: b 7 TSTL  (R&)+
S D 4 7; ISTL  (RS)+
18 00000000'€EF 02 E1 034 7 BBC #OPTSV_BAD,OPTIONS,508 ; BRANCH IF NO BAD LIST
69 ;g gg?gb <aag page (ist>
A3'AF 00 FB E ;9 _ CALLS  #0,B*SHOW_PFN_LIST : DISPLAY BAD PAGE LIST
§ ;g ; PRINT ENTIRE PFN DATA FROM ENTRY 0 TO N
0 508:
31 00000000'EF 03 E1 6A 1 gagﬂb :g;;sz gnotspru ,OPTIONS,70$ : BRANCH IF NOT WANTED
ata ba
00000000'EF  O047C'CF  9E 27 % ggg;a g;ggu TITLE,HEADING_ROUT INE ; SET HEADING ROUTINE
_ 56 D& 39 5 CLRL : START AT PFN 0
000004 CF *EF go B 9 9 60$: CALLS po.suou_Prn : SHOW PFN IN R6
6 D6 039 INCL  Ré : SKIP TO NEXT PFN
00000040'EF 56 D1 8 9 8 CMPL  R6,SDASGL_MAXPFN i CHECK IF LAST PFN
EE 18 35 33 P BLEQU 60§ : LOOP UNTIL DONE
8 98 291 g STATUS SUCCESS
04 8 :g 3; RET
03A 9% .DSABL LSB
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v04-000

op 50
0p 50
o0 50

7C'AF_ 00
0000047C'EF
03 50

0052

10

0040

04CF'CF 00

00000000 EF

15 50

03

SDA.SRCIMMG.MAR; 1

ET HEADING ROUTINE

BRANCH IF NON-EMPTY LIST

SKIP TO NEXT ENTRY IN LIST

PAGE TABLE FORMATTING ROUTINES 16-SEP=-1984 01:35:09 VAX/VMS Macro V04=00
SHOW_PFN_LIST, DISPLAY PFN LIS g-ssp-19 4 81:§§:?2 !
: 37 .SBTTL SHOW_PFN_LIST, DISPLAY PFN LIST
A 98 ;
: 8? : SHOW_PFM_LIST
A i ; THIS ROUTINE DISPLAYS THE PFN DATA FOR THE FREE,
: 3 MODIFIED AND BAD PAGE LISTS.
: § :  INPUTS:
A 89 ; ng = ADDRESS OF COUNT LONGWORD
A 83 : RS = ADDRESS OF LOLIMIT LONGWORD
A : Rk = ADDRESS OF HILIMIT LONGWORD
: }? : § = ADDRESS OF LIST HEAD LONGWORD
A 1 ;---
A 38
: }g .ENABL LSB
A 19 SHOW_PFN_LIST:
0040 : }‘ TWORD  “M<R6>
AS 319 SKIP 1
AE 320 GETMEM (R2),-(SP) : GET LIST COUNT
E9 03BA 321 BLBC  RO,108
%R i 108 PRINT 1.<Count 1125L>
CA 4 " GETMEM (R3),-(SP) : GET LIST LOLIMIT
E9 0306 5 8LBC  RO,20s
gz 9 208 PRINT 1.<Lolimit: 1125L>
E 8  GETMEM (R&4),-(SP) : GET LIST HILIMIT
E9 O3F 9 BLBC  RO,30s
F 39 i PRINT 1,<High Limit: !125L>
F8 8% 3; ; CALLS  #0,B“PFN_TITLE : PRINT HEADING LINE
o 0406 MOVAB  PFN_TITLE,HEADING_ROUTINE . S
1 4 GETMEM (RSY,Ré : GET LIST HEAD
8 0410 5 BLBS  RO,35$
1 gg 9 gg;i BRW 90$
12 ‘ 8 BNEQ 408 ;
9 PRINT Q,<**x List is empty w*w>
3 2? dat BRW 90s
8 4; . CALLS  #0,W*SHOW _PFN : DISPLAY PFN IN Ré
A 3 PFN ngrsnsncs -
A 344 MOVAW  <@SDASAx FLINKCR61,R1>,-
A 345 LONG_OPCODE=MOVAL , -
A 4; IMAGE=SDA
4 3 GETMEM (R1)
E9 045D 43 BLBC  R0,90% : SKIP IF ERROR
4 Pru_azrenencs -
0 MOVZWL <R1SR6>,~- :
1 LONG_oPCODE=MOVL , -
9 i MAGE=SDA
13 BEQL 0$ ; LOOP UNTIL END OF LIST

Page

gy

(

2




PAGE TABLE FORMATTING ROUTINES 1g-SEP-19g4 8}:;;:?3 AX/VMS Macro V04-00 Page
SHOW_PFN_LIST, DISPLAY PFN LIST -SEP=-1984 03:33: SDA.SRCIMMG.MAR; 1
FFCO 31 :;g Eg 908 BRW 40%
00000000'EF D& 047 ? . CLRL HEADING_ROUTINE ; CLEAR HEADING ROUTINE ADDRESS
04 0478 ] RET
47¢ 53
47¢C 5 .DSABL LSB

PN
~J -
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MMG PAGE TABLE FORMATTING ROUTINES 1g-SEP-19gk 8}:;;:?9 AX/VMS Macro V04=00 Page 15
v04-000 PFN_TITLE, DISPLAY PFN HEADING LINE -SEP=-1984 :35:12 L([SDA.SRCIMMG.MAR;1 (8)
2;% 61 .SBTTL PFN_TITLE, DISPLAY PFN HEADING LINE
47¢ i :
2;% g H PFN_TITLE
2;% gg : DISPLAY THE HEADING LINE FOR THE PFN DATA DISPLAY
47¢ 63 je—-
47C 9
847C 0 .ENABLE LOCAL _BLOCK
2;2 ;1 PFN_TITLE
0000 Qozc 378 T M- W0 0
047E 74
047; 75 SKIP 1
8ng 76 PEN_DISP_IF_BIGPFN_THEN
048F :This code executes if the PFN Link arrags are longword arrays.
048F 377 PRINT 0,< PFN PTE ADDRES BAK REFCNT FLINK BL
o‘gc 378 PRXNT O'< e | S eoceseeeeen SeeSeeeeE $ SeeSees 8 02meseee -
82:3 379 PFN_DISP_ELSE
04AB ;:This code executes if the PFN Link arrays are word arrays.
04AB 380 PRINT  0,<PFN PTE ADDRESS BAK REFCNT FLINK BLINK TY
04B8 381 PRINT J{===e eeccccccccces ceccccccs  ccccecs ccccs ccce- e
8252 382 PFN_DISP_ENDIF
04C5 ;End of code that depends on size of PFN Link arrays
04CS 383 SKIP 1
04 04CE 384 RET
04CF 385
04CF 386 .DISABLE LOCAL _BLOCK
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MMG PAGE TABLE FORMATTING ROUTINES P-1934 8 gg ?9 AX/VMS Macro V04=00 Page 13
v04=000 SHOW_PFN, SHOW DATA ON A SINGLE PFN ENTR -SEP-1984 03: SDA.SRCIMMG.MAR; 1 (9
ZE; gs .SBTTL SHOW_PFN, SHOW DATA ON A SINGLE PFN ENTRY
4CF 390 :
?E: 31 ; SHOW_PF N
ACF 9§ ; THIS ROUTINE DISPLAYS THE PFN DATA BASE ASSOCIATED
&EF gg ; WITH A SINGLE PAGE FRAME NUMBER.
deF 3% t INPUTS:
ozg; 93 ; R6 = PAGE. FRAME NUMBER
gzg; 2§? P OUTPUTS:
4CF 405 ; THE ENTRY IS DISPLAYED.
e T
04CF 405 ° .ENABL LSB
04CF 406
04CF 407 SHOW_PFN:
R P el
00000044 "FF46 3235 2}? 22¥ﬁgn ?sg§sAa STATECR6],R1 : GET PFN STATE
oasg 61; BLBC  RO,70$ ; SKIP IF ERROR
03~ 00 845 41 EXTIV cpfnsv LOE #PFNS$S_LOC,R1,R0
FC64 CF&O GEA 414 PUSHAQ LOC _TABLECRO] ; ADDRESS OF STRING
04EF 415 PUSHL : LENGTH OF STRING
7€ 04F1 416 MOVZBL 1 -(SP)
00000048 FFé4b 32:2 2}; 22¥32n ?gDASAB TYPELR6],R1 : GET PFN TYPE
8505 419 BLBC  RO,70$ SKIP IF ERROR
508 42 EXTIV  #PFNSV_PAGTYP,#PFNSS PAG?VP R1,RO
050D 421 PUSHAQ PAGTYP TABLE[RO) ; ADDRESS OF STRING
0512 4 g PUSHL  #7 : LENGTH OF STRING
0514 & MOVZBL R1,-(SP)
0517 424 PFN_REFERENCE -
0517 425 MOVAW  <a@SDASAx BLINKLR6].R1>,-
0517 426 LONG_OPCODE=MOVAL , =
817 427 IMAGE=SDA
531 428 GETMEM (R1)
53A 499 BLBC ao 808 : SKIP IF ERROR
053D 430 PFN_REFERENCE -
85 D 431 MOVIWL <R15-(SP)>,- : BACKWARD LINK
g g 2 i LONGEOPCODf=HOVL.
3
54D 434 PFN_REFERENCE -
54D 435 MOVAW  <@SBASAx FLINKCR6].R1>,-
54D & 9 LONG_OPCODE=MOVAL , -
549 4 IMAGE=SDA
59 4 s GETMEM (R1)
5 ) BLBC  RO,90% ; SKIP IF ERROR
573 440 Prn a%reaence -
573 441 MOVZUL : FORWARD LINK
g; :2; Loué opcooé-HOVL -
0000004C ' FF46 583  44d MOVAW QSDAEAH _REFCNTCR6],R1
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MMG PAGE TABLE FORMATTING ROUTINES 16=-SEP-1984 :35:09 VAX/VMS Macro V04=00 Pa 14
v04-000 SHOW_PFN, SHOW DATA ON A SINGLE PFN ENTR ?-SEP-1934 8%:?%:?2 !SDA SRCIMMG.MAR; 1 9¢ (9
SAB 445 GETMEM (R1)
T30 g o we  glec  RO.908
51 ooooooss 'FF46 DE 039A 443 MOVAL  @SOASAL BAKCR6],R1 3
§A2 44 GETMEM (R1),=(SP) . BACKING STORE ADDRESS
30 50 E9 OSAE 450 BLBC RO, 908 ; SKIP IF ERROR
51  00000054°FF46 DE O0SB1 451 MOVAL  a@SOASAL PTECR6],R1
539 455 GETMEM (R1),=(S5P) : ADDRESS OF PAGE TABLE ENTRY
go E9 05C5 45 BLBC  RO,90s : SKIP IF ERROR
6 DD SC8 454 PUSHL Ré6 : PFN INDE
ggA 455 PFN_DISP_IF_BIGPFN_THEN : If greater than 32 Mbytes, then use Longwo
Sbg :This codo executes if the PFN link arra;s are lon 8uord arra;
05D 456 PRINT  12,<!XL XL XL XL B 'AD 'XB !
822; 457 PFN_DISP_ELSE Otheruise. use uord format
0SE1 :This code executes if the PFN lfnk arrays are word arrays.
0SE1 458 PRINT  12,<!'XW XL 'Suw 'XW 'XW 'XB 'AD 'XB !
8355 459 PFN_DISP_ENDIF
0SEE ;End of code that depends on size of PFN link arrays
04 OSEE 460 90$: RET
OSEF 461
OSEF 462 .DSABL LSB
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MMG PAGE TABLE FORMATTING ROUTINES 16=-SEP-1984 01:35:09 VAX/VMS Macro V04=00 Page 15
V04-000 DISPLAY SPT RANGE ~= DISPLAY SYSTEM PAGE 'S-SEP-1984 03:33.15 Loba SRC MG MARS] % (o
EE; 2§; ) .SBTTL DISPLAY_SPT_RANGE == DISPLAY SYSTEM PAGE TABLE W/RANGE
EF 467 :
gg; 268 ; DISPLAY_SPT_RANGE
SEF 4?0 : THIS ROUTINE FORMATS THE ENTIRE CONTENTS OF THE SYSTEM
gE; 2;1 ; PAGE TABLE, OR ANY SUBRANGE THEREOF.
gg; 2;2 § INPUTS:
SEF 475 : OPTIONS = OPTIONS FLAGS (RANGE OR LENGTH BITS RELEVANT)
8ser 473 : ESP = START OF PAGE TABLE VA
SEF 477 : (OR, IF LENGTH BIT SET)
OSEF 478 : ESP = S{2E OF PAGE TABLE VA
8;5; 2;3 ; ESP+4 = HIGH LIMIT OF PAGE TABLE VA
05EF 481 : OUTPUTS:
OSEF 685 :
8ser 483 : NONE
SEF 484 ;
OEF 8 ST
003¢ 82;; 235 .ENTRY DISPLAY_SPT_RANGE,*M<R2,R3,R4,RS5>
50 ooooggoo'gs g 82:; 233 :33f° ?:5§on§2 RO : POINT TO OPTIONS WORD
51  00000000'EF DO osrg 491 38: MOVL  ESP, R1 : POINT TO EXPRESSION STACK
0752 03 EO 060 49; 8BS #OPTSV_RANGE, R2, 108 : RANGE SPECIFIED
1152 04 EO 0606 49 BBS #OPTSV™LENGTH, R2, 208 : LENGTH SPECIFIED
SO D& 060A 49% 58: CLRL RO : SYNTAX ERROR
SE BN
S¢ 04 A1 DO 060D 497 108:  MOVL  4(R1).Ré4 : R = LOWEST ADDRESS
53° 61 54 C3 0611 498 SUBL3 R4, (RY),R3 P R3 = SIZE
0560 0& E2 0615 499 BBSS  #OPTSV_LENGTH,(R0),308 : SET A SINGLE BIT FOR RANGE
11 32}3 gg? BRB 308
53 61 7D 3212 ggi 208: MOva  (R1),R3 : R4 = LOWEST ADDRESS
4 O1FF BF AA 3615 504 308:  BICW  #*X1FF,R4 : ROUND DOWN
53  "000001FF 8F (€O 0623 505 ADDL2 ¢~x1rr.ng
53 F7 8F 78 osgA sog ASHL  #-9,R3.R : MAKE NUMBER OF ENTRIES
0A 11 062F 50 BRB DISP : JOIN COMMON CODE
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MMG PAGE TABLE FORMATTING ROUTINES 16-SEP=1984 01:35:09 VAX/VMS Macro V04=00 P 1
v04=000 DISPLAY_SPT DISPLAY SYSTEM PAGE TABLE -559-1934 8%:33:92 xsoA.SRCJnﬁa?AAa:1 - (13)
g } ?§ . .SBTTL DISPLAY_SPT DISPLAY SYSTEM PAGE TABLE
1 11
§ } }g ; DISPLAY_SPT
631 1% ; THIS ROUTINE FORMATS THE ENTIRE CONTENTS OF THE SYSTEM
g } }s : PAGE TABLE.
g } }9 i INPUTS:
§g } 1§ g NONE
og } § 1: OUTPUTS:
0631 § § ; NONE
0631 255 :
ogg} g 9 : .ENABL LSB
003¢ §g§1 g 3 .ENTRY DISPLAY_SPT,*M<R2,R3,R4,R5>
00 00000000'EF 04 ES 63% 530 BBCC  W#OPTSV_LENGTH,OPTIONS,DISP ; CLEAR IT, IF SET BY /ALL
FB97 CF 00 FB 8228 g§1 DISP:  CALLS  #0,INIT_PFN ; SETUP TO READ PFN DATA
8228 gg% : DISPLAY THE SYSTEM PAGE TABLE
7A 00000000°EF 02 E1 3223 ggs ? gggﬂb zgpttv_svsreniog{xgns.1os ; BRANCH IF NOT SELECTED
stem page tapliLe
0ces 235 k1P PABE T Ped
065C 538 GETMEM @MMGSGL_SYSPHD : ADDRESS OF SYSPHD
03 S0 §8 0669 539 BLBS RO,5% :Branch if ok...else
oog} og 823? §2? 5% gﬁgHL g?‘ BiasRure
52 00000000'EF 9 0671 sai ; MOVAB  BUFFER,R2
67; 54 GETMEM PHDSL_POBR(R1),(R2).#8 ; GET VIRTUAL SBR,SLR
03 50 ga 687 544 BLBS  RO,6$ : OKAY
00A3 31 068A 545 BRW 90$ : BRANCH IF ERROR
62 DD 068D g4$ 6$: PUSHL  (R2) : STARTING ADDRESS
55 80000000 8F DO O068F 54 MOVL  #*X80000000,RS : STARTING ADDRESS BEING MAPPED
09 00000000°EF 04 EO 0696 548 BBS #OPTSV_LENGTH,OPTIONS,78: IF RANGE NOT SPECIFIED...
53 04 A2 18 00 EF O069E 549 EXTZV  #PHDSV_POLR,#PHDSS_POLR,4(R2) ,R3 :; WENTRIES
54 55 og 86A£ gso MOVL  RS,Ré& ; STARTING ADDRESS
56 54 55 ; 6A7 551 7%: SUBL3  R5.R4,RS : OFFSET INTO AREA
55 55 " F9 gr 3 é gs; ASHL  #-7.RS.RS : TURN INTO NUMBER OF ENTRIES TO SKIP
6E 5 ; 63§ 5 ADDL RgolSPS : UPDATE START ENTRY
7E 53 70 068 §54 MOV@  R3.-(SP) : MENTRIES,START ADDR
3I8'AF 04 rg 686 555 CALLS  #4.B*DUMP PTE : FORMAT PAGE TABLE
00 00000000'EF 04 E gga E§$ BBCC  #OPTSV_LERGTH,OPTIONS,108 ; CLEAR IT OUT
ggg gg § DISPLAY THE GLOBAL PAGE TABLE
66 00000000'EF 00 E1 06C zbo fos:  BBC #OPTSV_GLOBAL ,OPTIONS,90% ; BRANCH IF NOT SELECTED
6CA 61 SUBHD <Global page table>
607 6; SKIP  PAGE
6DE 56 GETMEM @MMGSGL_SYSPHD ,=(SP) : ADDRESS OF PROCESS HEADER
gsg 62 S OF FIRST GPTE

GETMEM @MMGSGL GPTE,RS : ADDRES
RO,90$

2F 50 E9 BLBC

o
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MMG PAGE TABLE FORMATTING ROUTINES 16=SEP=1984 81’§§’?9 AX/VMS Macro V04=00 Page 17 PA
v04=000 DISPLAY_SPT DISPLAY SYSTEM PAGE TABLE ~SEP-1984 03:33:12 [SDA.SRCIMMG.MAR;1 (10) VO
701 f GETMEM aMMGSGL MAXGPTE : ADDRESS OF LAST+1 GPTE
1f gg E9 78 69 BLBC R .333 .
00 071 63 PUSHL R : STARTING ADDRESS OF PAGE TABLE
06 ooooogoo'§$ 4 eg 71 9 BBS cgrtsv keucru,oprxous.sot : IF RANGE NOT SPECIFIED...
5 1 g £ 718 0 SUBL3 RZ2,R1.R : LENGTH OF PAGE TABLE
4 94 71F 71 CLRL 4 : FIRST PAGETABLE ENTRY
S5 S4 F9BF 78 0721 73 308 ASHL  #=7.R&,RS : TURN INTO NUMBER OF ENTRIES TO SKIP
6E 55 ;o 87 6 57 ADDL RS, (SP} : UPDATE START ENTRY
7€ 53 70 0729 574 MOV@  R3.-(SP)
38'AF 04 FB 8; 8 s;g i CALLS  #4,B*DUMP_PTE : FORMAT PAGE TABLE
7 77 STATUS SUCCESS
04 87 9 éra RET
87 8 579
738 580 .DSABL LSB
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LE FORHATTING ROUTINES
= FORMAT THE PAGE TABLE

16-SEP-1984
g-SEP-19 4

§3:35:03

AX/VMS Macro V04=-00
SDA.SRCIMMG.MAR; 1

.SBTTL DUMP_PTE == FORMAT THE PAGE TABLE

4
12
16

ASSUMES
OUTPUTS:

608 SCRATCH_SIZE
.ENTRY DUMP_PTE,*M<R2,R3,R4,R5,R6,R7,R8,R9,R10>

o
—_—
0

oo-ooooorOrOrOrOOONOOAOOOOrOrOOOOrOrOFOFOFOFMOMONO
VNN LN 2OV NO WS WIN = OV NNV S LWIN = O

NN N N N AN N N N NN RUNIRORONINONI NI = —8 b b b b b —b s

.ENABL

CALLS
MOVAB
CLRQ
TSTL
BGTR
RET

MOVAB
MOVL

108:

MOVL
MOVL
TRYMEM
BLBS
MOVL
BSBW
BRW

MOVL
BNEQ
MOVL
BSBW
BRW

208:

DUMP_PTE

D << —4

ENTRIES OF PAGE
STARTING ADDRESS
STARTING ADDRESS OF

TABL
OF

E
RE
PA

T
GE 1
ADDRESS OF PROCESS HEADER

ND PRINTS A SPECIFIED PAGE
S AND LENGTH .
MUST ALSO BE GIVEN TO ACCESS

THE ADDRESS

00D
ION BEING MAPPED
E TABLE

THAT INIT_PFN HAS ALREADY BEEN CALLED.

= 244

LSB
#0 W PTE_TITLE

:;PTE TITLE HEADING_ aouriue ;

4 (AP)
108

=SCRATCH_SIZE(SP) ,SP
SP.R2

FORMAT THE PAGE TABLE ENTRY

(AP) (RZ)*
2 (AP} (RZ)*
312(A‘

1‘
pté_stAtt
808
R1,R3
30§

#2,R0
PTE_STATE
80$

THE PAGE TABLE IS FORMATTED AND PRINTED.

; 24 LONGWORDS

I
’
L

PRINT SUB-HEADING LINE
SET HEADING ROUTINE
INITIALIZE STATE TO NORMAL

; CHECK IF ANY TO DUMP
; BRANCH IF SO

RESERVE SPACE FOR FAO PARAMS
R2 USED TO STORE PARAMS

MAPPING ADDRESS

VIRTUAL ADDRESS OF ENTRY
GET _PAGE TABLE ENTRY

IF ENTRY FOUND

SET STATE = 1 (INVALID MEMORY)
AND SKIP THIS ENTRY

SAVE PTE IN R3
BRANCH IF NOT NULL PAGE

SET STATE = 2 (NULL PAGES)
AND SKIP THIS ENTRY

Page

PA
V0
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MMG PAGE TABLE FORMATTING ROUTINES 16=SEP=1984 01:35:09 VAX/VMS Macro V04=00 Page 19
v04=000 DUMP_PTE == FORMAT THE PAGE TABLE 2-559-1954 85:32:92 SDA.SRCIMMG.MAR; 1 % an
50 D& 07 64 CLRL RO
028¢C go ; ? 22? BSBW  PTE_STATE : SET STATE TO NORMAL
58 53 15 EF 07 S 64§ EXTZV  #PTESV_PFN,#PTESS_PFN,R3,R8 : GET PFN IF PRESENT
54 DO 078D 644 MOVL  #5,Ré& ;: TYPE CODE FOR VALID
ap 00 07 g 645 MOVL  R3.(R2)+ : STORE PTE IN FAO LIST
i 1 79 e&; BGEA 32§ : BRANCH IF NOT VALID
00000000'EF S8 D1 0795 64 CMPL  RB,PHYS_PAGES : CHECK IF LEGAL
og 18 079C 648 BGEa 31§ : BRANCH IF INVALID PFN
00000040'EF S8 D1 079 649 CMPL  RB,SDASGL_MAXPFN : CHECK IF WITHIN PFN DATABASE
0 1A 07A5 650 BGTRU 36§ : BYPASS PFN LOOKUP IF SO
1€ 11 ;:g g§1 o BRB 408 : GOOD PFN
5¢ D6 07A9 6s§ INCL  R& : TYPE CODE FOR 1/0 PAGE
N ;:g ggg s BRB 368 : AND INDICATE INVALID PFN
5« S3 01 16 EF 07AD 659 EXTZV  W#PTESV_TYPO,#1.R3,R4  ; BRING TYPO AND TYP1
0353 1A E1 0782 65 BBC #PTESV™TYP1,R3,34$ : TOGETHER
5 02 (8 o;gg ggg o BISL  #2.Ré4 : SET HIGH ORDER BIT
5 D5 0789 660 TSTL  Ré& : 0 = TRANSITION OR DZERO
07 1g 788 661 BNEQ 368 : BRANCH IF NOT
58 DS 078D 66; TSTL  R8 : PFN SHOULD BE 0 FOR DZERO
06 12 078F 66 BNEQ  40$ : BRANCH IF TRANSITION
5¢ 04 DO 8;51 ggg - MOVL  #4,Ré : TYPE CODE FOR DZERO
58 01 CE 3;5; ggg MNEGL #1,R8 ; INDICATE NO PFN
07C7 668 : R3 = PTE LONGWORD
07¢7 669 : R4 = PTE TYPE CODE
07¢7? 670 : R8 = PFN OR =1 IF NONE
0rcr €73 dos
S« 05 C& 07C7 67§ MULL2  #5.Ré4 ; INDEX INTO TYPE TABLE
82 05 DO 87cn 674 MOVL  #5.(R2)+ : LENGTH OF STRING
B2 F959 CF44 O9E 07CD 675 MOVAB  TYPE_TABLELR4], (R2)+ : ADDRESS OF STRING
56 7C 0703 676 CLRG Ré ¢ ASSUME MODIFY/LOCK BITS OFF
4 53 1F E1 0705 677 BBC #PTESV_VALID,R3,45$ : BRANCH IF NOT VALID
57 S3 01 1A EF 0709 678 EXTZV  #PTESV-MODIFY,#,R3,R7? ; GET MODIFY BIT FROM PTE
4358 1F EO O7DE 679 BBS #31,R8745$ : BRANCH IF NO PFN
3E 08 AC 1F EO o;E gg? BBS gf;.géégaéagg : BRANCH IF SPT
07€7 68; MOVAW  <aSBASAx WSLXCR81,R1>,- ; ADDRESS OF WSLX FIELD
TE? 6 LONG_OPCODE=MOVAL ,~
7E7 684 IMAGE=SDA
1 685 GETMEM (R1) : GET LONGWORD
18 50 §9 A b 9 BLBC  RO,45% : IF NOT FOUND
51 51 g D 68 CVIWL  R1.R1 * EXTEND FIELD
3 3 1 688 BEQL 45§ : BRANCH IF NOT A WSL INDEX
51 10 BC41 DE 1 639 MOVAL @16(AP)[R1],R1 : ADDRESS OF WSL ENTRY
17 690 GETMEM (R1) : GET WSL LONGWORD
56 S1 01 05 EF g 231 o EXTZV  #WSLSV_WSLOCK,#1,R1,R6 : WSL LOCK BIT
51 53 ga 18 EF 69§ EXT2V cp1es¥ PROT,#PTESS_PROT,R3,R1  ; GET PROTECTION CODE
g 04 DO A 69 MOVL  #4,(R2T+ : LENGTH OF STRING
82 rag CF&1 os g 695 MOVAL PROT TABLECR11,(R2)+ : PAGE PROTECTION
2 "8 b 696 MOVL  #1,(R2)+ : SIZE OF MODIFY STRING
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FORMATTING ROUTINES 14-SEP-1984 01:35:09 YAX/VMS Macro V04=00 age
332-000 SG&S_I?%LE- FORMAT THE PAGE TABLE -SEP-1984 8}:33.?2 !SDA.SRCJHHG.HAR.1 (§1>
; ADDRESS OF STRING
82 r99% cra; 9 ig 63§ :33?' :??EEE’IABLE£R7J.(R§;0 ; iggg:g; 3§L8$§;§£“‘"6
(R2)+ ;
82, 92 CFa$ gF 25 390 BRIy URTEN-Conerres Ban Rz Rt oRERs O IR eR
s 8 11 0 084A 701 MOVL M (R! N . : LENGTH OF STRING
g W 7 MOVAB OWNER TABLECR1],(R2)+ : ADDRESS OF STRING
ity R ? 53 7 5 BBC #31,R8 535 : BRANCH IF PFN VALID
e i §7 704 $SFAOL S pretrLi.%1§r+aAasu_asz.Lingog;agniiagantcn,sxzs(fp)
' F 71 705 CALLS™  #0,PUT_LIN :
Sne— 0128 3? ;g ; 9 ; BRW 80§ : SKIP TO NEXT ENTRY
8 ;g ; g § FORMAT THE PFN STRUCTURES ASSOCIATED WITH THIS PTE
0878 710 50s:
51  0000004B'FF48  9F ogrg ;}i 2g¥agn ?3?§SAB_TYPE£RBJ.R1 =
. SKIP IF ERR
51  §1 03SB 38 E? ggé? ;}4 gk?gv 22?:237PAGTYP.#PFNSS_PAG?Vtéz%f=1OF;sgs}NEAGE TYPE
a; r2¥ 9? 833? ;}s =8¥kn SZ@%?S ?ABLE[R1J (R2)+ : ADDRESS OF STRING
280000064 F 0890 719 MOVAB  aSDASAB STATELR8],R1
5 o et St 5 By 08AS 718 GETMEM (R1) ~ S
; SK
51 51 339 38 E? 8§3§ ;53 Ek?%v 53!523’L0c.09russ_Loc.n1.alenetu:ogegtz?gg LOCATION
+ N
Bott BB B B AmC el .
®B0000044"F 5 oser 733 MOVAB  @SDASAB_STATELR8], R
il s B b 2t e GETMEM (R1) ~ : GET STATE FIELD
17 50 €9 838 725 BLBC  RO,70$ : SKIP IF ERROR
ag 51 OA 8509 7 9 MOVZBL R’é(gié*tvpetnal s
2 h et e 386 ; B 22¥:E. ?31? 5 : : GET TYPE FIELD
03023 ? §SEZ ; 8 708 : 8%3‘ 38671‘ : SKIP IF ERROR
82 51 OA OBED 731 71$:  MOVZBL R‘ﬁiﬁi&‘nercutta&: e
53 s R s e - 4 ; i 2g¥:gn ?31) o 8 : COUNT OF PAGE REFERENCES
E6 S0 E9 035? 734 ghagut gg.zgg)* : SKIP IF ERROR
§1 3C 0904 735 v .
51 oooooogs'rrba DE 0907 ; 9 2g¥ﬁ%n ?E??‘AL-BAK[RBJ.R1 e e
4 7 BLBC  RO,70% i SKIP IF ERROR
zcr g? 53 og}g 7?3 MOVL a1étn2)¢) e
" oooooog4°rraa e 812 ;2? 2g¥3%n ?§1§’AL' e : ADDRESS OF PTE
0 E9 092F 74 BLBC  RO,70% . SKIP IF ERROR
azaa §1 00 09 ; 745 MOVL 326(:22Enzncs ;
g ;23 MOVAW <asBAiAx FLINKCR8],R1>,~
9 ? 749 L0=652§82083H0VAL.'
32? ;2 GETMEM 531? ; FORWARD PAGE LIST LINK
F SO E9 0958 743 BLBC  RO,708 : SKIP IF ERROR
T U BB R e GhEm -
323 ;51 B— LONG_OPCODE=MOVL , -
958 7 i IMAGE=SDA
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MATTING ROUTINES 16-SEP-1984 01:35:09 VAX/VMS Macro V04=00 P 1
MAT THE PAGE TABLE g'SEP-19gk 8;:32:?2 SDA.SRCJH&G.HAR:1 5 (?1)
PFN_REFERENCE -
MOVAW <3$5A£Ax BLINKCR8],R1>,~
LONG_OPCODE=MOVAL ,=

IMAGE=SDA
GETMEM (R1)

BLBC RO,B80%
PFN_REFERENCE =
MOVZWL <R1,(R2)+>. =~
LONG_OPCODE=MOVL , -
IMAGE=SDA

PEN_DISP_IF _BIGPFN_THEN

: BACKWARD PAGE LIST LINK
¢ SKIP IF ERROR

:; For larﬂer than 32 Mbytes, use longword fo
END_BIGPFN_CODE=74$

;This code executes if the PFN Link arrays are longword arra

S.
766 SFAOL.S PTECTL2.LONG,LISTYRABSW RSZ.LINE DESCR,~SCRATCH_SIZE (FP)
76 : Otherwise, use word format
768 PFN_DISP_ELSE ELSE_CODE=74$ , COMMON_CODE=77$
:This code executes if the PFN Link arrays are word arrays.
769 $FAOL_S PTECTL2_WORD,LIST+RABSW_ SZ.LINE_DESCR.-!CRATCH_SIZE(FP)
770 PFN_DISP_ENDIF COMMON_CODE=77$
;End of code that depends on size of PFN Link arrays
;;1 CALLS  #0,PUT_LINE ; OUTPUT LINE
;;g : SKIP TO NEXT PAGE TABLE ENTRY
775 B0s:
776 MOVAB  SCRATCH_SIZE(SP),SP : DEALLOCATE FAO SPACE
777 ADDL #4,12(AP) 3 NEXT PTE
778 ADDL 0512 8(AP) : INCREMENT MAPPING ADDRESS
779 DECL A(APf : DECREMENT REPEAT COUNT
780 BLEQ 90% : EXIT IF DONE
781 BRW 108
78§ 90$:
78 CLRL RO
784 BSBW PTE _STATE : TERMINATE CURRENT STATE
785 STATUS SUCTCESS
786 RET
787
788 .DSABL LSB
790
;31 F SUBROUTINE TO PRINT THE SUB-HEADING LINE
79§
;3; .ENABLE LOCAL _BLOCK
796 PTE_TITLE:
79 MWORD O
79
79 SKIP 1
800 PFN_DISP_IF _BIGPFN_THEN ; For larger than 32 Mbytes, use longword fo

:This code executes if the PFN Link arrays are longword arrays.

PRINT -
<'_ ADDRESS SVAPTE  PTE TYPE PROT BITS PAGTYP  LOC S

P
v
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PAGE TABLE FORMATTING ROUTINES 16=-SEP-1984 9 VAX/VMS Macro V04-00 Page
DUMP_PTE == FORMAT THE PAGE gABLE g- P=1 9g 8} ;g ? !SDA.SRCJHHG.HAR:1 . (i?)
: g 803 PFN_DISP_ELSE ; Otherwise, use word format
: D . :This cogaloxocuacs if the PFN Link arrays are word arrays.
AgD §§s ADDRESS SVAPTE  PTE TYPE PROT BITS PAGTYP  LOC §
: : 6 PFN_DISP ENDIF
A; ;End of %odc that depends on size of PFN Link arrays
ASA 807 §K1P \
04 O0QA4L3 Og
ALL 0
0AL4 10 .DISABLE LOCAL _BLOCK

P
vl
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MMG PAGE TABLE FORMATTING ROUTINES 16=SEP=-1984 01:35: AX/VMS Macro V04=00 P
v04=000 PTE_STATE SET STATE OF PTE DISPLAY g-ssp-19g4 8l:§§=?§ SDA. SRCIMMG . MAR ; 1 o (73)
222 }2 . JSBTTL PTE_STATE SET STATE OF PTE DISPLAY
Abs 815
:22 }9 ; PTE_STATE
Abk 13 : SET STATE OF RUNNING SCAN OF PAGE TABLE AND PRINT ANY
:22 10 : STATUS MESSAGES FROM THE PREVIOUS STATE.
222 1 :  INPUTS:
Abk i ; RO = REQUESTED NEW STATE
ALk { : R9 = CURRENT STATE
:22 $ R10 = REPITITION COUNT IN SAME STATE
gﬁtt z P OUTPUTS:
Abd §9 : R9 = NEW STATE
0A44 0 : R10 = UPDATED REPITITION COUNT
0ALS 331:
e i
8:22 ggg .ENABL LSB
0A44 age PTE_STATE:
59 S0 D1 OA44 837 CMPL  RO,R9 : CHECK IF ALREADY IN STATE
03 12 0A47? 838 BNEG 10§ : BRANCH IF NOT
SA D6 O0A49 839 INCL  R10 : INCREMENT REPITITION COUNT
G ot b, 8
S0 0D O0A4C a«; " PUSHL RO : SAVE NEW STATE
01 59 D1 OA4E 84 CMPL  R9, M : CHECK IF BYPASSING BAD MEMORY
23 12 :g; azg gggg 20§ : BRANCH IF NOT
SA DD OAS5C 369 PUSHL R10
:gg g:a g:{gt }.<!, -------- IUL ENTRIES NOT IN MEMORY>
26 1 o:;z agg o BRB 80$
02 59 D01 O0A? §s1 > CMPL  R9,#2 : CHECK IF SKIPPING NULL PAGES
N 1 ﬁ;a g; gggg ?06 : BRANCH IF NOT
SA DD OAB4 854 PUSHL R10
A g 55 PRINT  1,<!_=eeeceee UL NULL PAGE'%S>
A9 gg SKIP 1
A9C 80%:
59 asog A9C sg POPL R ; SET NEW STATE
SA 01 D0 OA9F 85 MOVL  #1.R10 : INITIALIZE REPITITION COUNTER
05 ::i §g? RSB
AA 62 .DSABL LSB
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PIECSTATE SET STATE OF TE DISPLAY  'S-3EP-1984 03:33:12 ISDA-CRCIAMG MAR: T " ot rd
oan 868 END




MMG
Symbol table

ARGS

BUFFER

DISP
DISPLAY_PFN
DISPLAY_SPT

DISPLAY _SPT_RANGE

DUMP_PTE
ESP

GE TMEM
HEADING_ROUTINE
INIT_PFR

L{gi oescn

LOC_TABLE
MMGSGL _GPTE
MMGSGL _MAXGPTE
MMGSGL _MAXPFN
MMGSGL _SYSPHD
MMGSGW™ _BIGPFN
MODIFY TABLE
mSGS _SOCCESS
NEW_PAGE
OPTSV_BAD
OPTSV_FREE
OPT$V_GLOBAL
OPTSV_LENGTH
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L 15
MMG PAGE TABLE FORMATTING ROUTINES 16-SEP-1984 01:35:09 VAX/VMS M 4=00 P
§-3ER-198 03:33:02 ARG MAR: 1 mell”

Psect synopsis - SDA.SRCIMMG.MAR; 1 (14)
b  conccccecccecaeea L3
! Psect synopsis i
PSECT name Allocation PSECT No. Attributes
. ABS . 00080008 ( o) 80 ( 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NOKD NOWRT NOVEC BYTE
$ABSS 0000000 ( o) 1 ( 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
SDADATA 00008064 ( 100.) i ( ;.) NOPIC USR CON REL LCL NOSHR NOEXE RD WRT NOVEC BYTE
MMG 8000 AA ( 275 o ( .) NOPIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
LITERALS 000046 ( 1122.) & ( &4.) NOPIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
R L R TN cecocss caaed
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 30 00:00:00.03 00:00:01.48
Command processing 11§ 00:00:89.43 00:00:03.01
Pass 1 35 00:80: .85 80:80: 2.11
Symbol table sort g 00:00:00.97 0:00:05.81
Pass 16 00:00:08.21 00:00:09.82
Symbol table output 1" 00:00:00.0 00:00:00.3
Psect synopsis output 3 00:00:00.0 00:00:00.02
Cross-reference output 00:00:00.0 00:00:00.00
Assembler run totals 674 00:00:11.57 00:00:46.59

The working set Limit was 1500 pages.

76303 bytes (150 pages) of virtual memory were used to buffer the intermediate code.

There were 50 pages of symbol table space allocated to hold 875 non-local and 96 local symbols.
5 source lines were read in Pass 1, producing 41 object records in Pass 2.
1 pages of virtual memory were used to define 29 macros.

teccccccccccccccccccccccnen +
i Macro Library statistics i
Macro Llibrary name Macros defined
_$2558DUA28:[SDA.0BJ]SDALIB.MLB; 1 9
_$2553DUA g: SYS.0BJILIB.MLB;1 G
$2558DUA28: (SYSLIBISTARLET.MLB; 2 2
TOTALS <all Libraries) 2

1055 GETS were required to define 26 macros.
There were no errors, warnings or information messages.
MACRO/L1S=L1S$:MMG/0BJ=0BJS:MMG MSRCS :MMG/UPDATE=(ENHS :MMG) +EXECMLS/LIB+LIBS:SDALIB/LIB
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