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LIBSVM 16-5ep=-1984 01:%8:55 VAX=11 Bliss=32 v4.0-742 1
14-Sep-1984 12:39:36 DISKSVMSMASTER: [LIBRTL.SRCILIBVM. 832 1 (1)
; MODULE LIBSVM ( b oVvir tual memor; alloqation/d atlocation
! File: LIBVM.BSZ2 Edit: RKR2046

;DENT = '2-046'
?EG]N
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I

i  COPYRIGHT (c) 1978, 1980, 1982, 1984 BY

ix DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.

{* ALL RIGHTS RESERVED,

e THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND M

i« ONLY IN ACCORDANCE WITH THE TERMS OF s?gu 0
wis

T

S
E
HE

BE USED AND COPIED
CENSE AND WITH THE
WARE OR ANY OTHER
DE AVAILABLE TO ANY
SOFTWARE IS HEREBY

t* INCLUSION OF THE ABOVE COPYRIGHT NOTICE, TH

A
i
'« COPIES THEREOF MAY NOT BE PROVIDED OR OTHER M

*
*

*

*

*

Y ¥
1 "
1 *
A ®
' QTHER PERSON. NO TITLE 7O AND OWNERSHIP OF v
E* TRANSFERRED. *
| "
's  THE INFORMATION IN THIS SOfFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
®

*

' ]

*

®

®

'y

.

'* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 8Y DIGITAL EQUIPMENT
!* CORPORATION.
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i FACILITY: Resource allocation Library
i ABSTRACT: Dynamic virtual memory allocation and deallocation.

‘namlc virtual memory allocation and deallocation.

is facility is the only user mode procedure for allocating

and deallocation virtual nenorr t8¥ having all procedures use
ict is

this facility, allocation conf eliminated.
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0021 ; ENVIRONMENT: User access mode; mixture of AST level or not.
882% ; AUTHOR: Trevor J. Porter, CREATION DATE: 14-Jan-77; Version 01
882§ ; MODIFIED BY:
0046 ! Thomas N. Hast1ngs. 31-may=-77: Version 02
0047 1) - original in Linker
0048 ! 02-10 - Add new entry point names LIBSGET_VM, LIBSFREE_VM. TNH 8-0Oct-77
0049 ! 02-15 - Use RTLMSG error codes. TNH 21-Nov-7/7
0050 ! 02-16 - Change LIBS_NORMAL to L1B$ NORHA% TNH 21-Nov=77
0051 ' 02-17 - Don't clear memory. TNH 19-Dec-77.
OOS§ ! 02-18 - Remove LIBSVM_GET, LlBSVH RET entry po1nts TNH 30_Jan-78
005 ! 02-19 - Change expand size to 12 keeg track of targest area
0054 ! allocated so far for val1d1ty check in FREE_V JMT 5-Mar-78
0055 ! 02-2; - Change REQUIRE files for VAX system build. ~DGP 28-Apr-78
0056 ! 02-23 - Return SS$ _NORMAL instead of LIBS NORMAL. TINH 15-July~78
0057 i 02-24 - Use partial allocation from SEXPREG. TNH 29-July-78
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16-Sep=1984 01:50:%5 VAX-11 Bliss=32
14-Sep=-1984 12:39:36 DISKSVMSMASTER: [
Don't initialize MINADDRESS. TNH 31-July-78
Make AST re-entrant. TNH 9-Aug-78
Update coplr1aht notice and require file names. JBS 22-NOvV-78
Run through PRETTY and put in redundent values to
keep the new BLISS compiler happy. JBS 22-NOV-78
Put in routine headers for the internal routines ALLOCATE
and DEALLOCATE, remove false comments and generally fix
uE the format to conform to RTL standards., JBS 02-APR-1979
Make the entry Eo1nt§ LIBSSGET_VM and LIBSSFREE_VM, since
the string package is taking over the job of atlocatinﬂ
and deallocating small amounts of storage. LIBSSGET_V
will still be ﬁalled for Large amounts of storage'
LIBSSFREE_VM will free those Large amounts. JBS 02-APR-1979
Correct the consistency check in LIBSSFREE_VM: it was off
by 1. JBS 09-APR-197 .
Add some comments based on the code review. JRS 12-JUN-1979
Undo edit 037. JBS 27-JUN-1979 _ _
Remove the redundent values added in edit 035; the new BLISS compiler
doesn't need them, JBS 06-SEP-1979
Add statistics cells for LIBSSTAT VM, and clean u? comgare operators
to use address form when appropriate. JBS 28-0(T-197 .
Wwhen calling SEXPREG, ask for at least enough pages to fulfil the
user's request. Make MAX_ADDRESS 1 greater than the maximum
address allocated so that the compare in LIBSFREE_VM is easier.
SBL 14-Aug-1981 ]
Add logic to try to alleviate, if not cure, problem whereby
caller gets into a gattern of allocating space at Non-AST
level and freeing the space at AST level, Eventually all
available space migrates to the AST-level queue and not
enough remains available at Non-AST level. Strategy is for
ALLOCATE, before resort1ng to a SEXPREG, to repeatedly try to
pull some space from the AST-level queue (if any is there) and
ALLOCATE itself is runring at Non=AST level.
(In response to QAR 893)
RKR 12-JAN-198?2

ernceenenncs Start of post VMS Version 3.0 changes weran
2-045 - fix for SPR 11-50075.

Logic added in previous change has a nissing‘ELSE clause that
can cause DEALLOCATE to be called with undetined arguments.
Also fix ath.throuah this code whereby it is possible for
AST's to be disabled and never renables. RKR 15-0C7-1982

2-046 - Decrement NEST_LEVEL on error exits. RKR 11-AUG-1983,
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1BSVM -1984 01:;0:%5 VAX=11 Bliss=32 v4.0-742 Page 3
-0 1984 12:39:36 DISKSVYMSMASTER: (LIBRTL.SRCILIBVM.B32;1 (2)
|

g SWITCHES:

-
o o
&

SWITCHES ADDRESSING_MODE (EXTERNAL = GENERAL, NONEXTERNAL = WORD_RELATIVE);

LINKAGES:
NONE
TABLE OF CONTENTS:

FORWARD ROUTINE

LIBSGET VM, Allocate virtual memory - interface

|
ALLOCATE, ! Allocate virtual memory - body
LIBSFREE_VM, ! Deallocate virtual memory - interface
DEALLOCATE; ! Deallocate virtual memory - body

g INCLUDE FILES:

REQUIRE °'RTLIN:RTLPSECT'; ! Define DECLARE_PSECTS macro
LIBRARY 'RTLSTARLE®; ! System symbols
MACRCS:

]
;
i
; NONE
g EQUATED SYSMBOLS:

LITERAL
K_VM _MAX_ADR = Xx'40000000°, ! Max. possible address (in control region)
K_EXPAND SIZE = 128, ! No. of pages to expand program region each call
K_MAX_NEST_LEV = &; ! Max. re-entrant nest level.

I TN PR PR PR YR IAIE SRR IR IR XA TE LR T FI I I TN I TR I YA ST Sy T T T TN IR WA Y Y SR SRR NPy A Y Qe

! Must be at Least 2 for AST and non=AST Llevel.
! Any more allows some multiplexing from AST level.

]
g PSECT DECLARATIONS:
QEcLARE_Psecrs (LIB); ! declare PSECTs LIBS facility

g OWN AND GLOBAL STORAGE :

OuN
MIN_ADDRESS : INITIAL (0),

MAX_ADDRESS : INITIAL (0),

Lowest address ever allocated for any nest level
0 is special case

Max address allocated so far for any nest level
Value is actually the next

byte after the highest allocated.
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LIBSVM 16-599-1934 01:;8:;5 VAX=11 Bliss=-32 v4.0-742 4
2-046 14~Sep=-1984 12:39:36 DISKSVMSMASTER: [LIBRTL.SRCILIBVM. 832 1 (2)
; ' 0 is special case.

‘¢

! Free memory List heads

| one List for each nest iLevel.

i Y-origin so Oth entry not used.

|-

” Q_LIST_HEAD : VECTOR [K_MAX_NEST_LEV*2 + 2] INITIAL ( REP K_MAX_NEST_LEV ¢ 1 OF (0, 0)),
| Current re-entrant nest level.

! Counted up each enrty to LIBSGET VM or LIBSFREE_VM,

i Courted down on each exit.

i Starts at 0, so runs from 1...K_MAX_NEST_LEV.

l-
" NEST_LEVEL : INITIAL (0):

Ve e BB BN N g,

le
! The following statistical cells are reported by LIBSSTAT_vM,

* B We B, UV B B QB R B,

GLOBAL
LIBSSGL_GETVM_C : INITIAL (0), ! Number of successful calls to LI SGE
LIBSSGL_FREVM™C : INITIAL (0), ! Number of successful calls to LIBSFRE E VH
LIBSSGL_VMINUSE : INITIAL (0); ' Bytes still allocated

! EXTERNAL REFERENCES:

]
ie
! The tollowing are the error codes used in this module:

EXTERNAL LITERAL

LIBS_BADBLOADR : UNSIGNED (XBPVAL), ! Bad block address
LIBS_BADBLOSIZ : UNSIGNED E!BPVAL). ; Bad block size
( ; i

LIBS_FATERRLIB : UNSIGNED (XBPVAL) ! Fatal error in Library
LIBS_INSVIRMEM : UNSIGNED (XBPVAL); ! Insufficient virtual memory
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16-Sep=1984 01:§O:§5
14-Sep=-1984 12:39:36
GLOBAL ROUTINE LIBSGET_VM ( ! Allocate d
NUM_BYTES, ! Adr. of lo
- BLK_ADR ! Adr. of Lo

lee

FUNCTIONAL DESCRIPTION:

1

1

! Allocate n virtually contiguous bytes at an arbitrary place in

! the program region and return the virtual address of the first

! byte. The number of bytes is rounded up so that the smallest

! number of whole quad words (8 bytes) are allocated starting at a
! quad word boundary. Procedures cannot count on successive calls
! to allocate adjacent blocks of bytes, since an AST, exception or
! called procedure could also have asked for virtual memory.

! Usually, the bytes are allocated at the end of the Program )

! region. However, if there is a sufficiently Large hole, it will
! be used instead. Should there not be enough virtual memory

! of the required size, the operating system

! is called to expand the grogran region b¥ K_EXPAND _SIZE+*512 bytes.
! The new area is Linked ( eallocating 1t)"into the free Llist

! and the requested memor¥ s allocated from the free List. The
! free List is therefore initialized on the first allocaton call,
; AST and non-AST Llevels are assigned from differrent pools.

i

i

i

1

i

i

i

i

i

i

i

i

i

CALLING SEQUENCE:
STATUS.WLC.V = LIBSGET_VM (NUM_BYTES.rlu.r, BLX_ADR.wa.r)
INPUT PARAMETERS:

NUM_BYTES is the address of an unsigned Llongword integer
specifying the number of virtually contiguous bytes to
be allocated. Sufficient pages are allocated to
satisfy the request. However, the program should not
reference before the first byte address assigned
(base_address) or beyond the last byte assigned
(base_adrenum_bytes -~ 1) since it may be assigned to
another procedure.

OUTPUT PARAMETERS:

BLK_ADR the address of a lLongword which is set to the ]
first virtual address of the newly assigned contiguous
blcck of bytes.

IMPLICIT INPUTS:
Own storage is used to keep track of unallocated pages in the
program region. The first call after an image is activated
causes the OWN storage to be initialized.

IMPLICIT OUTPUTS:
NONE .

COMPLETION STATUS:

—
e

VAX=11 Bliss=32 v&.,0-742
DISKSVMSMASTER: [LIBRTL.SRCILIBVM.B3?

~no
]

ynamic virtual memory
ngword size in bytes
ngword to receive assigned adr.
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16-5ep=-1984 Q1 iO:SS VAX=11 Bliss=32 v4.0-742
14-5Sep=1984 12:39:36 DISKSVMSMASTER
SS$_NORMAL indicates normal successful com?letion.
LIBS_INSVIRMEM indicates 'INSUFFICIENT VIRTUAL MEMORY' when the
gro ram region was attempted to be expanded.
L1B$_BADBLOSIZ indicates 'BAD BLOCK SIZE (0)

No partial assignment is made.
SIDE EFFECTS:

An appropriate number of virtual bytes are removed from the image
free memory List. I[f needed the program region is expanded b
calling the SYSSEXPREG system service. After this is done ASTs are
disabled for a fes instructions to update some OWN storage.

P N S e b e G Ak Mk S AR S ARG mm mw s w ) wm e e

BEGIN
LOCAL

STATUS, ,

L_BLK_SIZE; ! size of block in bytes modulo quad word
L_BLK_SIZE = (..NUM_BYTES + 7) AND ( NOT 7); ! Round up to multiple of 8 bytes

e
; It the requested block size is zero, give an error indication.

If (.L_BLK_SIZE EQL 0) THEN RETURN (LIBS_BADBLOSIZ);

e

! Arg ok, increment re-entrant nest level index and select corresponding
! nest level gueue header. Usuall‘ this is level 1, since rare to be

s tall:d at AST level while in LIBSGET_VM or LIBSFREE_VM at non=-AST

! level.

l=

" NEST_LEVEL = .NEST_LEVEL + 1;

IF .NEST_LEVEL GTRU K_MAX_NEST_LEV
THEN

BEGIN ! Too dee

NEST LEVEL = .NEST LEVEL - 1;
RETURN (LIBS FATERRLIB);

END; ' Too deep

S
! Allocate space by removing from corresponding queue for this nest Llevel.

., STATUS = ALLOCATE (.L_BLK_SIZE. .BLK_ADR, Q_LIST_HEAD C.NEST_LEVEL*2D);

| Now count re-entrant nest level back down.
; Usually this just goes from 1 back to 0.

NEST LEVEL = .NEST_LEVEL - 1;
RETURN (.STATUS); .
END; ! end of LIBSGET_VM routine

:[LIBRTL.SRCILIBVM.B32
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LIBSVM

2-046

; Routine Size:

-
[

n

v
-

50

66 bytes,

0403

1

00000000 00000

00000000 00004

00000000 00000000 00008
00000000 00000000 00010
00000000 00000000 00018
00000000 00000000 00020
00000000 00000000 000%8
00000000 00030

00000000 00034

00000000 00038

00000000 0003C

0004 00000

52 00000000' EF 9E 006002
06 8¢ 07 1 00009
50 07 (8 0000E
08 12 00012

50 000000006 8F DO 0LO14
04 00018

62 D6 0001C

04 62 D1 0001E
0A 18 00021

62 D7 00023

50 000000006 8F DO 00025
04 0002C

62 01 78 00020
D8 AZ240 DF 000N

08 AC DD 00035

51 0O 00038

0000v CF 03 FB 0003A
62 D7 Q003F

04 00041

Routine Base: _LIBSCODE + 0000

PSECT
HIN_ADDRESS:G

.LON
MAX _ADDRESS:
Q_LIST_HEAD:
.LONG
.LONG
.LONG
.LONG
.LONG
NEST_LEVEL:

.LONG
L1BSSGL_GETVM_c:

.LON
LIBSSGL_FREVM_C:

.LONG
LIBSSGL_VMINUSE :

.LONG

.PSECT

LENTRY
MOVAB
ADDL3
BICL3
BNEQ
MOVL
RET
INCL
CMPL
BLEQU
DECL
MOVL
RET
ASHL
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PUSHL
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DECL
RET
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CATE ( ! Internal allocation subroutine
! Number of bytes to allocate

€ss : Store base address here

HEAD ! Free List for this level

8
(4)

ROUTINE

VO M
—20DMO

AL
Sl
AD
LI
) =

lee

; FUNCTIONAL DESCRIPTION:

LRI RN I N Y N T YR )

Allocate storage from the given List. If the list does not
contain any piece big enough to satisfy the request, expand
the program region.

i INPUT PARAMETERS:

PNIAONIPIN) b d b b Db s

SIZE.rl.v The number of bytes to allocate. This is atways
a multiple of 8,

LISTHEAD.ra.v  The beginning of the List of free blocks at this
reentrancy level. This list is Linked by its
tfirst longword.

T YR TR X I N N Ty ey Y

(elolelelelelelelelelaleolelelelelclolelelelele
ek el 2l oW ol o o L ol o o Y 2 ol af aF 2 ¥ LW W
NIPOPOINININININD — B b el e e e e ek 2 O O O QOO
NOMN SN NN =2 O OB NON N S AN = OO 00 O N S

i OUTPUT PARAMETERS:
' ADDRESS.wa.r The address of the block allocated, or 0.

A LA Al Ul U U A U L A U A Al AN A N N N AN AN N L AN AN AN

E P oV IV WV TV TV TV WUV ST N LN ST N
OO YO NN = OOV VPN ANN =2 OO0~ NN

e %s Ve VeV VLIV, Be e e 0,
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]
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; NONE
|
|
[}
4
)
[}
)
|
!
1
]
]
t
]
i
]

PIRLAUNLRVRORVRINININD b cd e b e el e ) el el ool el el ol el ctld el ) il ol oD D sl el el o ) ) ol il el ) ol i s el il D o ) el el o sl D

0428 !
0429 ! IMPLICIT INPUTS:
0430
0431
04632 !
342 0433 ! IMPLICIT OUTPUTS:
343 0434
;344 0635 NONE .
;345 06436 !
;. 346 0437 ! COMPLETION STATUS:
. 347 0438 o
;. 348 0439 SS$_NORMAL indicates normal successful completion,
. 349 0440 LIBS_INSVIRMEM indicates 'INSUFFICIENT VIRTUAL MEMORY' when the
: gg? 8221 program vegion was attempted to be expanded.
;352 044 ' SIDE EFFECTS: .
. 353 0444 An appropriate number of virtual bytes are removed from the image
. 354 0445 free memory List. If needed the program region is expanded by
. 355 0466 calling the SYSSEXPREG system service.
. 3% 0447
. 357 0448 --
;358 0449
;359 0450 BEGIN
. 360 0451
. 361 045% LOCAL )
;362 045 GOT_SPACE. ! Llogical to record
. 363 0454 ! whether we got space
o 364 0455 ! from other queue
. 365 0456 NEWBLOCK : REF VECTOR [ ! Current block pointer
. 366 0457 NEXTBLOCK : REF VECTOR ;. ! Next block pointer
. 367 0458 LASTBLOCK : REF VECTOR . ! Previous block pointer
. 368 0459 MEMLIMITS : VECTOR [2], ! args to SEXPREG
. 369 0460 AST_STATUS; ! AST enable state
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. 370 0461
;N 046 L+
: %;g 8224 : The following loop is terminated by one of several RETURN statements.
. 374 0465
. 375 0666 WHILE -1 DO
. 376 0467 BEGIN _
;s 377 0468 LASTBLOCK = ,LISTHEAD; ! Initially at top of free List
. 378 0669 3 '+
: 379 0670 3 ! The following Loop scans down the free List looking for a free block
;380 06471 3 ! which will satisfy the request. If it finds one i deallocates it
. 381 047 i and returns, Otherwise it falls into the next section of code which
1.7 047 i will attempt to expand the program region.
. 383 0474 V-
. 384 0475 3 .
;385 06476 3 WHILE (NEWBLOCK = .LASTBLOCK [0)) NEQA 0 DO ! Follow down free List
. 386 0477 & BEGIN
. 387 0478 &
. 388 0479 S IF (.NEWBLOCK [1]) EQLU .SIZE) ! Look for suitable free block
; 389 0480 & THEN ! Exact size match
;. 390 0481 S BEGIN ) . )
;39 0482 5 LASTBLOCK (0] = .NEWBLOCK [0]; ! So Last points where this one pointed
;. 392 0483 5 .ADDRESS = NEWBLOCK (0J;
;393 0484 § LIBSSGL_GETVM C = .LIBS$GL_GETVM C + 1;
s 394 0485 S LIBSSGL_VMINUSE = .LIBSSGL W‘IINUSE + .SIZE;
;395 0486 5 RETURN TSS$_NORMAL) ; ' and we are done
;. 396 0487 & END;
. 397 0488 &
. 398 0489 5 IF (.NEWBLOCK (1] GTRU .SIZE) ! Larger than requested
;. 399 0490 & THEN
. 400 0491 S BEGIN
. 401 0492 S5 !¢
. 402 0493 5 ! We have found a block larger than the size requested, Divide it in
; 403 0494 5 | two, with the front used to satisfy the request and the back remaining
;. 404 0495 5 ! on the tree list.
. 405 0496 § i-
;. 406 0497 S NEXTBLOCK = NEWBLOCK (0] + .SIZE;
;s 407 0498 5 NEXTBLOCK [0] = .NEWBLOCK [03;
. 408 0499 S NEXTBLOCK (1) = .NEWBLOCK [1) - .SIZE;
;. 409 0500 S LASTBLOCK (0] = NEXTBLOCK [0];
. 410 0501 S .ADDRESS = NEWBLOCK [0);
;a1 0502 5 LIBSSGL GETVH C = .118886L _GETVM C + 1;
;412 0503 S LIBSSGL _VMINUSE .. BSSGL_VMINUSE + .SIZE;
;613 0504 S RETURN T$S$ NORHAL) ! and we are done
A I 0505 & END;
. 415 0506 &
. 4616 0507 & LASTBLOCK = NEWBLOCK [0]; ! When not suitable this block becomes previous block
AN 0508 g END; ! of while Loop
;418 0509
;419 0510 3 ‘o
;. 420 0511 3 ! It we reach this point we knou thet there is not enough contiguous
s 421 051% ! space in the queue Botnted l the current queue header. Before
Y. 051 ! resorting to an SEXPREG we chec
: 423 0514 ! Is there any space in the AST-Level queue ?
;424 0515 ! 2. Are we ourselves at non-AST level ?
;425 0516 ! It both are true, then we may be able to resolve our problem b{
. 426 0517 ! moving some space from the AST-level queue to the Non-AST level queue.
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. It we are at non-=AST level (NEST LEVEL = 1) then we don't have to

! worry about messing u? some interrupted queue manipulation. However,
. we must protect ourselves from being interrupted during the critical
! operation of removing a queue entry from the AST-level queue.

-
.

GOT SPACE = ! Initialize to got no space
1;55 _LIST HéAo (4] NEQ 0 )
BEGIN ! There wds space in AST-level

le
! Disable AST's while we fi?ure out if we are at AST level and
' it so, while we pull offt Tst entry of AST-level qQueue.

AST _STATUS = $SETAST (ENBFLG = 0) : ) Disable ASTs

1F T .Q_LIST_HEAD [4] NEQ 0 ) P Still avail. after
THEN ! disabling AST's ?
BEGIN Safe to proceed
If ( .NEST LEVEL EaL 1
THEN
BEGIN ! We're at non=AST Level
MEMLIMITS EOJ = ,Q_LIST_HEAD [4] : ! addr of 1st chunk
MEMLIMITS (1] = . (TMEMLIMITS (0] ¢+ &) i ! size of chunk
Q LIST_HEAD [4] = ..Q_LIST_HEAD (4] ; 1st oft head
GOT_SPACE = 1 ; ! record fact we got space
END ; ! We're at non=AST level

i+
; Renable ASTs whether we succeeded or failed to get space.

IF (.AST_STATUS EQL SS$S_WASSET) THEN SSETAST ( ENBFLG = 1) ;
%LEﬁGOT_SPACE ! It we succeded
BEGIN ! Dump space in out pool of avail., space

! Put this chunk of space on non-AST level queue as if
: we had gotten it from SEXPREG.

1F ( NOT DEALLOLATE ( .MEMLIMITS [1
.MEMLIMITS (0],
LLISTHEAD ) )
THEN

‘e RETURN (LIBS_FATERRLIB) ; ! Should never happen

! Must back out the modifications made to the statistic
; cells by DEALLOCATE.

LIBSSGL_VMINUSE = .LIBSSGL_VMINUSE ¢ HEHLIHITS (1) .
LIB&SGL FREVM_C = .LIBSSGL_FREVM_C - 1
END “' Dump space in ouf pool of ava\l space

! §afe to proceed

! size of chunk
! address of chunk

LJLJ

END
ELSE

BEGIN ! Space dissppeared between 1st and 2nd look

' Reenable ast's if they were enabled.

IF (.AST_STATUS EOL SSS _WASSET) THEN $SETAST ( ENBFLG = 1) :

END ; ! Space disappeared between 1st and 2nd look

F RV W IV ¥ AW IV To Yo Yo Yo Yo Yo Yo Yo LELVENT, Ho No Yo Yo JU IV [V IV IV IV IV IV TV Ve ¥o N Yo Ve IV To YUV AV W W W A W SPUR AP gv gy ge gurge ge

s —

0000000002000 9000 0900000000000 P00 00 0ENIVENINIVEVIVINVENVIVIRIVEIBAVIVEVE VIV VIVE VI TS Bo e ue
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. 4BG 0575 ; END ; ! There was space in AST-level
;485 0576
. 486 0577 & IF_(NOT .GOT_SPACE) ! If code above failed to produce more
. 4LB7 0578 g THEN ! space
. 488 0579
. 489 0580 4 BEGIN ! do SEXPREG
. 490 0581 & '+
. 491 058§ & ! At this point we have reached the end of the free
. 492 0583 ¢! memorg List without finding a block of required size and no more can
;. 493 0584 & ! be Liberated from the AST-level queue.
s 694 0585 & ! Thus, we expand the address space and attempt to
s 495 0586 4 ! allocate from additional virtual memory.
;. 496 0587 & ! If we onl get partial allocation, use what we can get.
;497 0588 & ! MEMLIMITSLO] is_the first virtual address assigned, _
;s 498 0589 & ! and MEMLIMITS[1) is the highest virtual address in Last page assigned.
: 238 823? 2 E Both are -1 if nothing was able to be assigned.
1) P 0592 ¢ SEXPREG (PAGCNT = (IF .SIZE LSSU K_EXPAND_SIZE«512 THEN K_EXPAND_SIZE
;. 502 P 059% & ELSE (.SIZE/S5T2)+1),
: 503 0594 4 RETADR = MEMLIMITS);
. 504 0595 &
. 505 0596 5 IF (.MEMLIMITS [0) LSS O) _
;s 506 0597 ¢ THEN ! Unsuccessfully expanded program region
: 507 0598 & RETURN (LIBS_INSVIRMEM);
. 508 0599 &
. 509 0600 ¢4 '+ )
. g}? 8285 2 ! Now disable ASTs and update minimum and maximum addresses ever allocated.
: 2}% 828‘ 2 AST_STATUS = $SETAST (ENBFLG = 0);
: g}g 8282 2 IF CC.MEMLIMITS [O) LSSA .MIN_ADDRESS) OR (.MIN_ADDRESS EQL 0)) THEN MIN_ADDRESS = .MEMLIMITS [0];
: 219 828; 2 IF CC.MEMLIMITS (1] GTRA .MAX_ADDRESS) OR (.MAX_ADDRESS EQL 0)) THEN MAX_ADDRESS = .MEMLIMITS (1] +
. 518 0609 & IF (,AST_STATUS EQL SS$_WASSET) THEN SSETAST (ENBFLG = 1)
;. 519 0510 &
. 520 0611 & '+ . o )
;521 0612 & ! Deallocate the space acquired, thus putting it in the free list.
. 522 0613 4 ! Don't disturb the statistics cells.
. 523 0614 & !'-
. 524 0615 &
: g%g 82}9 2 %Lfé NOT DEALLOCATE ((.MEMLIMITS [1] - .MEMLIMITS [01) + 1, .MEMLIMITS [0], LASTBLOCK [0)))
: g%g 82}8 2 RETURN (LIBS_FATERRLIB); ! should never happen
. 529 0620 4 LIBSSGL_VMINUSE = .LIBSSGL_VMINUSE + (.MEMLIMITS C[1] - _MEMLIMITS C0)) + 1;
;. 530 0621 & LIBSSGL_FREVM_C = .LIBSSGL FREVM_C - 1;
;3 0622 3 END; ' do $EXPREG
. 532 0623 3 '+ . )
: 533 0624 3 ! Now we Loop back to search the free List again
;534 0625 3 !-
;. 535 0626 ¢ END; ! Of WHILE =1 Lloop
;936 0627 2
. 537 0628 2 RETURN (LIBS_FATERRLIB): )
. 538 0629 1 END; ' of ALLOCATE routine
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T 0631 1 GLOBAL ROUTINE LIBSFREE_VM ( ! Deallocate virtual memory .
i 54 0632 1 NUM_BYTES, ! Adr. of longword containing size in bytes
S TY 0633 1 BLK_ADR_ADR . Adr. of longword containing adr. of block
TS 0634 1 ) =
s 546 0635 1
. 547 0636 1 !4+
. S48 0637 1 ! FUNCTIONAL DESCRIPTION:
. 949 0638 1 ! _ _
. 350 0639 1! Deallocate n virtually contiguous bytes starting at the
;90 0640 1 ! specified virtual address. The number of bytes actually
;952 0641 1! deallocated is rounded up so that the smallest number of whole
. 953 064% 1! quadwords are de-allocated. Numerous error checks are made to
12 0645 1! make sure that the block being returned is a legitimate free
;555 0646 1! area.
;. 9556 0645 1 !
. 597 0646 1 ! CALLING SEQUENCE:
. 5%8 0647 1!
. 559 0648 1! CALL LIBSFREE_VM (NUM_BYTES.rlu.r, BLK_ADR_ADR.ra.r)
. 560 0649 1!
. 561 0650 1 ! INPUT PARAMETERS:
1Y 0651 1! ] ] ]
;. 563 0652 1! NUM_BYTES is the address of an unsigned Longword integer
;. 564 0653 1! specifying the number of virtually contiguous bytes to
. 965 0654 1! be deallocated.
. 566 0655 1! o
. 567 0656 1 ! BLK_ADR_ADR is the address of a lon?uord containing the address
: 9568 0657 1! of the first byte to be deallocated.
. 9569 0658 1 !
;. 570 0659 1 ! OUTPUT PARAMETERS:
. N 0660 1 !
. 572 0661 1 ! NONE .
. 573 0662 1 !
Y 0663 1 ! IMPLICIT INPUTS
;. S75 0664 1!
. 576 0665 1 ! NONE
Y44 0666 1 !
: 578 0667 1 ! IMPLICIT OUTPUTS
. 579 0668 1 ! ) i ) . .
. 9580 0669 1 ! The ages are deallocated b putt1n?.them in the list maintained
. gg} 8%;? } ; for fl $GET_VM to search before calling SEXPREG.
. 583 0672 1 ' COMPLETION STATUS:
. 584 0673 1! _
. 985 0674 1! SS$_NORMAL indicates normal successful completion.
. 586 0675 1! LIBS_BADBLOADR indicates BAD BLOCK ADDRESS
. 587 0676 1 !
. 588 0677 1 ! SIDE EFFECTS:
. 589 0678 1 ! _
. 590 0679 1 ! Puts the indicated block back on the the image free storage
. N 0680 1 ! list.
. 992 0681 1!
. %593 0682 1 !'--
. 594 0683 1
. 995 0684 2 BEGIN
. 996 0685 ¢
. 597 0686 2 LOCAL
. 9598 0687 2 STATUS, ! Return status

O —
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LIBSVM 16=-Sep=1984 01:;8:55 VAX=11 Bliss~32
2-046 16-Sep-1984 12:39:36 DISKSVMSMASTER:
L_BLK_SIZE;

'+
; Round up size to be a multiple of quadwords

., LBLK_SIZE = (..NUM_BYTES + 7) AND ( NOT 7);

! Perform various checks for the validity of the request,

%F (((..BLK_ADR_ADR + .L_BLK_SIZE) GTRA .MAX_ADDRESS) OR (..BLK_ADR_ADR LSSA .MIN_ADDRESS))

610 HEN
RETURN (L1BS_BADBLOADR);

(R YR IR I R R T E I ETE T TN TS
oo
o
o~

W Ll AN U AN W N WA NI PO PO NI PO NI RINO NN = b el b b h b b

‘s
| Arg ok, increment re-entrant nest level index and select corresponding
! nest level gueue header, Usuall‘ this is level 1, since need to be
: tallfd at AST level while in LIBSGET_VM or LIRBSFREE_VM at non=-AST
eve

I-
" NEST_LEVEL = .NEST_LEVEL + 1;

%LENNESI LEVEL GTRU K_MAX_NEST_LEV
BEGIN ! Too dee
NEST LEVEL = .NEST LEVEL - 1;
RETURN (LIBS FATERRLIB).
END; ' Too deep

e
! Deallocate space by merging into the corresponding queue for this nest level.

; STATUS = DEALLOCATE (.L_BLK_SIZE, ..BLK_ADR_ADR, Q_LIST_HEAD [.NEST_LEVEL*2));
+

| Now count re- entrant nest level back down.
! Usually this just goes from 1 back to 0

I-
" NEST_LEVEL = .NEST_LEVEL - 1;
RETURN (.STATUS);
END; ! of routine LIBSFREE_VM

SNNNSNSNNSNNSNNNSNSNSNSNSNSNSN NSNS NSNS NN~ o OO OO OO OO0 O
NINININONINININ b b b 2k e ek b b A OO OO OO OO OOV VOV VOV OOVOOO0 00

(aloleleloleleleleleleloleleoleleleleolelelelclalalelealelelelelololelelelelal el e Ve
NONN S AN = O O 00 NN S AN = O D 00 N ONN SN = O O 00 N O N B i = O O 00
=2 PN AINIRV VN RV N AV NN LA LA LA N HINI NI NI RINI AU NI NI N RONUAN NI NI NI NINONI NONOND

ooooooororOrOFOFOFONMONOONONOFOOOOOrOrOOROOONO
O NN AN = O O 0O N OIS AN = OO 00 N OMN S NN —

B e B Do Do N Ve Be e N TV BoBo Vs Ve Ve Ve Ve Ve VBV, Ne W e B . . - . - - . - . . . . - .

0004 00000 .ENTRY LIBSFREE VM, Save R2 ;06
52 00000000* EF 9t 00002 MOVAB  NEST LFVEL, R ;
50 04 BC 07 ¢1 00009 ADOLS  #7, SNUM BYTES, RO ;0693
51 50 07 (B 0000E BICLS #7. RO, [ BLK SIZ€ ;
50 08 BC 51 (1 00012 ADDLS L Bk $I11E, aBLK _ADR_ADR, RO ; 069b
D4 A2 50 01 00017 CMPL RO MAX ADDRESS ;
07 1A 00018 BGTRU ;
DO A2 08 8C D1 00010 CMPL aeLx _ADR_ADR, MIN_ADDRESS ;
08 1€ 00022 BGEQU 2% :
50 000000006 8F DO 00024 1%: MOVL #L1B$_BADBLOADR, RO : 0700
04 00028 RET ;
62 D6 0002C 2%: INCL NEST_LEVEL ; 0708
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LIBSVM 16-Sep-1934 01:50:;5 VAX=11 Bliss=32 v&,0-742 Page 17
2-046 14=-Sep=1984 12:39:36 DISKSVMSMASTER:[LIBRTL.SRCILIBVM.B32:1 (7)
. 64 g ROUTINE DEALLOCATE ( ! Internal routine to actually deallocate
: 6&% SIZE ! The number of bytes to deallocate
;66 g ADDRESS, ! Base of the area to deallocate
: % : LISTHEAD ! List to merge this area into

Lo

FUNCTIONAL DESCRIPTION:
Deallocate storage onto the given List.
INPUT PARAMETERS:

SIZE.rl.v The number of bytes to deallocate. This is
al _ys a multiple of 8.

ADDRESS.ra.r The address of the block to be deallocated.

LISTHEAD.ra.v  The beginning of the List of free blocks at this
reentrancy Level. This List is linked by its
tirst Longword.

ooocoorororOn
AN S
= OO ~NO NI

oooonorONOM
WAL
00 ~JON N SN D

OUTPUT PARAMETERS:
NONE
IMPLICIT INPUTS:
NONE
IMPLICIT QUTPUTS:
NONE
COMPLETION CODES:

Ve e Be Do 040 ®s s 0 Ve babs 0. . . - . o a

SS$_NORMAL The desllocation was successful )
LIBS_BADBLOADR The block address/length was bad, since it
conflicts with the existing free list.

SIDE EFFECTS:

OO OO OO O VNN WNIALIAVAVAAINA LS B 55 05 0 2 0 8 0 B NN NN
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: NONE

. 682 14

. 683 7 --

. 684 7

. 685 7 BEGIN

;. 686 7

. 687 7 LOCAL )

. 688 7 NEWBLOCK : REF VECTOR (2] ! Current block pointer

. 689 7 NEXTBLOCK : REF VECTOR EZj. : Next block pointer

: gg? ; LASTBLOCK : REF VECTOR [2]; ! Previous block pointer

;. 692 8 LASTBLOCK = .LISTHEAD; ! Previous block initially the Listhead
R ggz g . NEWBLOCK = _ADDRESS: ! Current block is to be inserted
. ‘e

;. 695 8 ! Follow down the free List until we reach the end, or the place to

. 696 8 ! insert this block. The free List is kept sorted so that adjacent

. 697 8 ! free areas can be merged together.

2000006000000 000000000000900500 030000900000 00008000 000000000000 0000000s0000090000000308ERIBIBIBIVeBeBebr TITsRenrnews
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16-Sep=-1984 01:20:55 VAX=11 Bliss=32 Vv&,0-742 Pa 18
14-509-1934 12:58:§6 DISKSVHSHASTER:[LIBRTL.SRCJLlBVH.BSZ;19e (7

WHILE ((NEXTBLOCK = ,LASTBLOCK [0]) NEQA 0) DO
BEGIN

IF (NEWBLOCK [0 LEQA NEXTBLOCK [0])
THEN

‘e

BEGIN

' This is the position for insertion of the block in the free List.

‘-

‘e

%Lﬁﬁ(NEUBLOCK (0] ¢ .SIZE) EQLA NEXTBLOCK [0])

BEGIN ! Here we compact with next block
NEWBLOCK (0] JNEXTBLOCK [0]:
gsgBLOCK (1] NEXTBLOCK (1] + ,SIZE.
ELSE
BEGIN

! If this block overlaps the next free block, we have an error.

IF ((NEWBLOCK [O0] ¢+ .SIZE) GTRA NEXTBLOCK [0)) THEN RETURN (LIBS_BADBLOADR);
! BAD BLOCK ADDRESS code

NEWBLOCK [0) = NEXTBLOCK [0]; ! else set pointer and size since no
gsgBLOCK (1) = .SI2¢; ! forward compaction needed

%LE§NEHBL0CK (0] EQLA (LASTBLOCK (0] + .LASTBLOCK [1]))

BEGIN ! Here we compact with previous
LASTBLOCK (0] = .NEWBLOCK [0]: ! block
EzgYBLOCK (1) = .NEWBLOCK [1) + .LASTBLOCK (1];

ELSE ! No backward compaction but...
BEGIN ! must check that block to
%LE;NEHBLOCK (0] LSSA (LASTBLOCK [0] + .LASTBLOCK [1])) ! deallocate is not partially in

RETURN (L]1BS_BADBLOADR); ! previous hole-~-failure it so
LASTBLOCK [0) = NEWBLOCK [0]; ! It ok previous points to new one.
END; ! and we are done compacting

LIBSSGL_FREVM ( = .LIBSSGL_FREVM C + 1;
LIBSSGL_VMINUSE = .LIBSSGL_VMINUSE - .SIZE;
gsguan TSSS_NORMAL) ;

E
LASTBLOCK = NEXTBLOCK [0]; ! Not there yet so last block is one just tested

END;

! of WHILE loop

—O
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: The block to deallocate is beyond the Last hole.
' It must not start within that Last hole.

01: §0:§5 VAX=11 Bliss=32 v4.0=742 19
12:39:36 DISKSVMSMASTER: [LIBRTL SRCILIBVM. 832 1 (7

%LEéNEUBLOCK (0 LSSA (LASTBLOCK [0] ¢ .LASTBLOCK ([1]))
ERETURN (LIBS_BADBLOADR)
BEGIN
e

! Check to see it the new block goes right after the last old block.
; [t it does we can just extend the Last old block.

%LEQNEHBLOCK (0] EQLA (LASTBLOCK [O0] + .LASTBLOCK {11))
LASTBLOCK (1] = ,LASTBLOCK (1] + .SIZE

3
&
3
3
3 ELSE
3 te
g : Otherwise, jus*®* out the new block on the end of the free List.
4 BEGIN
4 NEWBLOCK EOJ = 0;
4 NEWBLOCK (1) = .SIZE;
4 LASTBLOCK [0) = NEWBLOCK ([0];
% END;
3 LIBSSGL _FREVM C = .LIBSSGL FREVM C + 1;
3 LIBSSGL VMINUSE = .LIBSSGL VHlNUSE - ,SIZE;
3 RETURN TSS$ NORHAL).
% END;
1 END; ! of DEALLOCATE routine
000C 00000 DEALLOCATE:
.WORD Save RZ2,R3 : 0729
50 0C AC 00 00002 MOVL LISTHEAD, LASTBLOCK : 0780
51 08 AC DO 00006 MOVL ADDRESS, NEWBLOCK ; 0781
§3 60 DO 0000A 18: MOVL (LASTBLOCK), NEXTBLOCK : 0788
&2 13 00000 BEQL 63 ;
53 St 01 0000F CMPL NEWBLOCK, NEXTBLOCK : 079
38 1A 00012 BGTR b} § ;
52 51 06 AC €1 00014 ADDL SIZE, NEWBLOCK, R2 ; 0798
5% 52 D1 00019 CMPL RZ2, NEXTBLOCK :
Og 12 0001C BNEQ 23 R
61 63 00 0001E MOVL (NEXTBLOCK), (NEWBLOCK) ; 0801
Al 04 A3 06 AC €1 00021 AODL3 §1z 4 (NEXTBLOCK), &(NEWBLOCK) : 0802
0A 11 00028 BRB $ : 0798
gr 1A 0002A 2%: BGTRU 7% ; 0810
61 3 00 0000C MOVL NEXTBLOCK, (NEWBLOCK) ; 0813
06 Al 04 AC 0O 0002F MOVL SIZE, &(NEwWBLOCK) ;0814
52 50 046 A0 1 000%4 38: AGDLY & (LASTBLOCK), LASTBLOCK, R? 0817
52 S1 01 00039 CMPL NEWBLOCK, R? :

-0

I N IR R T P PR PR TR PN PR PR PR PR TR PR IR A TR TR T TR R PR PR TR IR YR AN YR Y YR P TR P PR YR YR PR PR TN PN TR PN TR N WK A




18¢vM
-046

; Routine Size:

788
789
790

_LIBSDATA
“L1BSCODE

File

_$255$DUA28 :

f S
16-%ep~-198
14-Sep-198

0A 12 000%[
60 61 00 Q003¢
046 A0 06 A1 (0 00041
26 11 00046
11 1F Q0048 4$:
27 11 Q004A
50 53 D0 0004C S5%:
89 11 0004F
52 50 04 A0 €1 00051 68:
52 51 D1 00056
08 1€ 00059
50 000000006 8f DO 000SB 7%:
04 0006%
07 12 00063 8%:
06 A0 06 AC €O 00065
OA 11 0006A
61 04 0006C 9%:
06 A1 06 AC DO 00065
60 51 00 00073 10%:
00000000* EF D6 00076 11$%:
00000000* EF 04 AC (€2 0007¢
50 01 00 00084
04 00087
136 bytes, Routine Base: _LIBSCODE + 010C
0876 1 END !
0877 1
0878 0 ELUDOM
PSECT SUMMARY
Bytes Attributes

64 NOVEC, WRT,
612 NOVEC,NOWRT,

Library Statistics

RD ,NOEXE ,NOSHR,
RD , EXE, SHR,

-------- Symbols ===e=ee-
Total Loaded Percent
[SYSLIBISTARLET.L32;1 9776 6 0

4 01:§o:§s VAX=-11 Bliss=32 v4.0
4L 12:39:%% DISKSVMSMASTER:
BNEOQ 48

MOVL (NEWBLGCK), (LASTBLOCK)
ADDL2 & (NEWBLOCKS, 4(LASTBLOCK)
BRB 11%

BLSSU 7%

BRB 108

MOVL NEXTBLOCK, LASTBLOCK

BRB 1$

ADDL3  &(LASTBLOCK), LASTBLOCK, R2
CMPL NEWBLOCK, R2

BGEGU  8$

:g¥L #L1BS_BADBLOADR, RO

BNEQ s

ADDL2  SIZE, &(LASTBLOCK)

BRB 11$

CLRL (NEWBLOCK)

MOVL SIZE, 4(NEWBLOCK)

MOVL NEWBLOCK, (LASTBLOCK)
INCL LIBSSGL_FREVM_C

SUBL2 SIZE, LIBSSGL_VMINUSE
:2¥L #, RO

of LIBSVM module

LCL, REL, CON, PIC.ALIG
LCL, REL, CON, PIC,ALIG
Pages Processing
Mapped Time

581 00:00.8
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3 .
Rith %§I§:821382 018838 Mr St et ieRTl drcaLtawm 832100 ()

: COMMAND QUALIFIERS
. BLISS/CHECK=(FIELD,INITIAL ,OPTIMIZE) /NOTRACE/LIS=L1SS:LIBVM/0BJ=0BJS:LIBVM MSRCS:LIBVM/UPDATE=(ENHS:L1BVM)

Size: 612 code ¢ 64 data bytes
Run Time: 00:
Lapsed Time: 00:
Lines/CPU Min: 8
Lexemes/(PU=-Min: 27939
Henor{ Used: 132 pages
Compilation Complete

.9
.0
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