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LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLL 111 BBB BBB RRR RRR 177 LLL
LLL 111 BBB BBB RRR RRR 177 LLL
LLL 111 BB8 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLLLLLLLLLLLLLL IIII1111] B8888BBBBBBBB RRR RRR TT7 LLLLLLLLLLLLLLL
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**fFJLEv*|D**LIBVM
LL 111111 BBBBBBBS Vv VV MM MM
LL 111111 BBBBBBBB A VV. MM MM
LL 1 88 BB Vv VV.  MMMM  MMMM
LL 1 88 BB Vv VV  MMMM  MMMM
LL 1] 88 BB Vv VW MM MM MM
LL l1 B8 B8 Vv VV. MM MM MM
LL 11 88888888 Vv VV MM MM
LL 1] Vv VV MM MM
LL 11 B8 BB Vv VV. MM MM
LL I1 B8 BB WV VW MM MM
LL 11 B8 88 AR MM MM
LL 11 88 88 W w MM MM
LLLLLLLLLL 111111 B8B8BBBBBB A MM MM
LLLLLLLLLL 111111 B8B8BBBBBB v MM MM
LL 111111 SSSSSSSS
LL 111111 SSSSSSSS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SSSSSS
LL 11 SSSSSS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SS
LLLLLLLLLL 111111 SSSSSSSS
LLLLLLLLLL 111111 SSSSSSSS
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4 6 DISKSVMSMASTER: ELIBRTL SRCILIBVM. 832 1 (1)
Virtual mcmor; allocation/ 8aklocotion
File: LIBVM.BS2 4

MODULE LIBSVM (
DENT = '2-046' Edit: RKR
?EGIN

R R e I e R R R R e R R R R R R R R R R R R R R R 222 2 2 R I Tt I IIIIIIII

I
1980, 1982, 1984 BY

ie  COPYRIGHT (c) 1978

ie DIGITAL EQUI g& ORPORATION, ‘MAYNARD, MASSACHUSETTS.
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is  INCLUSION OF T

PM
is  ALL RIGHTS RES
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HED_UNDER A LICENSE AND MAY BE USED AND COPIED
H THE TERMS OF SUCH LICENSE AND WITH THE

E ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
i COPIES THEREOF HA NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
i OTHER PERSON. TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
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i THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT
‘s AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQ
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; FACILITY: Resource allocation Library

i ABSTRACT: Dynamic virtual memory allocation and deallocation.

‘nanic virtual memory allocation and deallocation.

This facility is the only user mode proccduro for allocating
and deallocation virtual nonor{ B{ havi n? all procedures use
this facility, allocation conflict is eliminated.
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i ENVIRONMENT: User access mode; mixture of AST level or not.
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0041 ! .
8‘ ; AUTHOR: Trevor J. Porter, CREATION DATE: 14=Jan=77; Version 01
s 822 g MODIFIED BY:
46 04 ! Thouas N. Hastings. 31-may~77: Version 02
47 04 ! - original in Linker
48 048 ! -12 = Add new entry point names LIBS?ET VH LIBSFREE VM. TNH 8-0ct-77
49 049 ! 02-15 = Use RTLMSG error codes.
50 050 ! -1? = Change %IBS NORMAL to LlB’ NORHA’ TNH 21=Nov=77
51 51 ' 02=17 = Don't clear memory. TNH 19-Dec~- 7.
Sg OS; ! 02-18 = Remove LIBSVM_GET, LlBS M RE! ontry points. TNH 30_Jan-78
5 05 i 02-19 = Change expand size to 1 trai laraost are
54 054 1 i ailolated 5o tor Jor val d*ty choct In RE -n r-78
55 055 ' 02~ § - Chan e REQUIRE files for VAX SYStOl buil DGP - f
gb 053 ! 0225 - Roturn SS$_NORMAL lnstead of LIBS NORHAL. TNH 1 ;8
7 05 ! 02-24 = Use partial allocation from SEXPREG. TNH 29-July=-
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IBSVM Sep=-1984 01:20:55 VAX=11 Bliss=32 V4.0-742
=046 2 508-1984 ?}:58:26 DISKSVMSMASTER: [LIBRTL.SRCILIBVM. 832 1 ;
8 0058 1 ! 02-25 - Don't initialize MINADDRESS. TNH 31-=July-78
9 059 1 i 5- 8 - Make AST re-entrant. TNH 9=-Aug-78 d

60 060 1 i -8 & = Update cooKr aht notice and rcquiro file names. JBS 22-NOV-78

61 061 1 i 2-035 - Run throug P Y and put in redundent values ts

6 006; 1 i the n’u BLISS cong ler hogp( JBS 22-NOvV~78

6 0063 1 i 2-036 = Put n routine headers for the ernal routines ALLOCATE

64 0064 1 i and DEALLOCATE. remove false comments and gonoraa y fix

65 0065 1 i E the format to conform to RTL standards, JBS 02-APR=1979

66 0066 1 i 2-037 = e the entry Eoints LIBSSGET_VM and L BS$FREE VH. sincc

67 0067 1 i tho string package is taking over the job of allocati na

68 0068 1 i and doallocat ng snlll anounts of storage. LlBSSGEt '

69 8099 11 w i Llarge amounts of storag

70 070 11 LIBSSFREE VH W ll frcc t ose lLarge amounts. bZ-APR 1979

4] 0071 1 | 2-038 - Corrcct the 3ns stons; check in LIBSSFREE_VM: it was off

7 007; 1 i by 1. JBS 09-APR-19

7 0073 1 i 2-039 - Add some ¢ ents based on th’ code review. JBS 12=JUN-1979

74 0074 1 | 2-040 - Undo edit 037. JBS 27=-JUN-

75 0075 1 i 2-041 = Remove the rodundont values added in edit 035; the new BLISS compiler

76 0076 1 ! doesn't need them, JBS 06-SEP-1979

77 0077 1 | 2-042 - Add statistics celis for LIBSSTAT VM, and clean ug comgarc operators

78 0078 1 ! to use address form when appropr?atc. JBS 28-0C

79 0079 1 | 2-043 = When calling SEXPREG, ask for at Least enough pages to fulfil the

80 0080 | i user's roquost. Make MAX_ADDRESS 1 greater than the maximum

81 0081 1 ! address al ossttd so that the conparc in LIBSFREE_VM is easier.

82 0082 1! SBL 14-Aug-1

83 0083 1 | 2-044 - Add logic to try to alleviate, if not cure, problem whereby

84 0084 1 | caller gets nto a Rattorn of allocating space at Non-AST

85 0085 1 i level and freeing the space at AST level, Eventually all

86 0086 1 | available space migrates to the AST-level queue and not

87 0087 1 ! enough remains ava lable at Non=-AST level. Strategy is for

88 0088 1 | ALLO ATE, boforo resorti ng to a SEXPREG. to repoatedlz

89 0089 1 | g some space from the AST-level queue (if any i er and

90 0090 1 i LLOCATE itself is runring at Non=AST level.

91 0091 1 1 (In response to QAR 893)

9 0092 1 i RKR 12-JAN-1982

9 0093 1 isesesnssansss Start of gogt VMS Version 3.0 changes #w#«x

94 0094 1 | 2-045 - Fix for SPR 1

95 0095 1 i Logic added in revious change has a missing ELSE clause that

96 0096 1 i con causo DEALLOCATE to be called uith unde inod arguments.

97 0097 1 i lso ath through this code whereby it ?ossi le for

98 0098 1 | AST's to e disabled and never ronablea. RKR 5-0CT-1982

99 0099 1 ! 2-046 - Decrement NEST_LEVEL on error exits. RKR 11-AUG-1983.

100 0100 1 i-

101 0101 1

102 0102 1 !'<BLF/PAGE>
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g SWITCHES:

4
[6-sep-1o8s 01:g0iss  yAI1 Lise-32 v

~~
~
"

Page
:1g

TL.SRCILIBVM.B32

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

i LINKAGES:
NONE
TABLE OF CONTENTS:

FORWARD ROUTINE
LIBSGET_VM,
ALLOCATE,
LIBSFREE VM,
DEALLOCATE;

g INCLUDE FILES:

REQUIRE ‘RTLIN:RTLPSECT';
LIBRARY 'RTLSTARLE';

MACRCS:
NONE
EQUATED SYSMBOLS:

LITERAL
K_VM_MAX_ADR = %X'40000000',
K_EXPAND“SIZE = 128,
K MAX_NEST_LEV = &;

g PSECT DECLARATIONS:
QEcLAae_Psecrs (LIB);
g OWN AND GLOBAL STORAGE :

MIN_ADDRESS :
MAX_ADDRESS :

INITIAL (0),
INITIAL (0),

ocate virtual memory - interface
ocate virtual memory - body
{locate virtual memory = interface

A
:
Deallocate virtual memory = body

L
9
ea
ea

Define DECLARE_PSECTS macro
System symbols

Max. possible address (in control region)
No. of pages to expand program region each call
Max. re-entrant nest level.

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

declare PSECTs LIBS facility

owest address ever allocated for any nest level
is special case

Max address allocated so far for any nest level

Value 1s actuall; the next

byte after the highest allocated.

3
(2)
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IBSVM lg-Se -1984 01:20:55 VAX=11 Bliss=32 v4.0-742 Pa 4
5046 12-30071080 13:89:38 PN ScdimenitteRecYtantt “2rcaLiowm. 032 190 (2}
! 0 is special case.

e

! Free memory List heads

! one List for each nest Level.

; 1=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,
! Counted down on each exit.

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

NEST_LEVEL : INITIAL (0);

e
5 The following statistical cells are reported by LIBSSTAT_VM,

PINLAINLNVNININLNININININONONININONININOND

QOO0 0000 N NNNNNNNNNOOOOONO O OO O VW AVWAUWNA
N = OO 00 N O S N = O O 00 N VIV B N = OO 00 NN N O

GLOBAL
LIBSSGL _GETVM_C : INITIAL (0), ! Number of successful calls to LIBSGET_VM
LIBSSGL_FREVM_C : INITIAL (0), ! Number of successful calls to LIBSFREE_VM
LIBSSGL_VMINUSE : INITIAL (0); ! Bytes still allocated

)

| EXTERNAL REFERENCES:

is

! The following are the error codes used in this module:

EXTERNAL LITERAL
LIBS_BADBLOADR : UNSIGNED (XBPVAL),
LIBS_BADBLOSIZ : UNSIGNED (XBPVAL),
FATERRLIB : UNSIGNED (XBPVAL),
INSVIRMEM : UNSIGNED (XBPVAL);

Bad block address

Bad block size

Fatal error in Library
Insufficient virtual memory

LIBS
LIBS
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: FUNCTIONAL DESCRIPTION:

Allocate n virtually contiguous bytes at an arbitrary place in
the progran 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 groaran region b{ K_EXPAND_SIZE+*512 bytes.
The new area is Llinked ( ¥ eallocating 1t)"into the free Llist
and the re?uestod nenor¥ s allocated from the free List. The
free List is therefore initialized on the first allocaton call.
AST and non-AST Levels are assigned from differrent pools.

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

NUM_BYTES is the address of an unsigned longword integer
spccifying 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_adr+num_bytes = 1) since it may be assigned to
anothér procedure.

OUTPUT PARAMETERS:
BLK_ADR the address of a longword which is set to the -
first virtual address of the newly assigned contiguous
blecck 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: ‘

D & |

16-Sep=1984 01:20:55 VAX=11 Bliss=32 v4.0-742 Page 5

14-503-1834 ?%:58:36 DISKSVHSHASTER:[LlBRtL.SRC]LlBVH.BBZ:1° (3) |

GLOBAL ROUTINE LIBSGET_VM ( ' Allocate dynamic virtual memory !
NUM_BYTES, ! Adr. of longword size in bytes |

5 BLK_ADR ! Adr. of longword to receive assigned adr. i

|

|

e
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1§-Sc -1984 01:20:55 VAX=11 Bliss=32 v4.0-742 Page
1 -508-1954 ?}:58:36 DISKSVHSHASTER:[LIBRTL.SRCJLIBVH.BSZH° (
SS$_NORMAL 1ndiﬁatos normal successful conglction.
LIBS_INSVIRMEM indicates 'INSUFFICIENT VIRTUAL MEMORY' when the
grogron region was attempted to be expanded.
LIBS_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. If needed the program region is expanded b{
calling the SYSSEXPREG syst’l service. After this is done ASTs are
disabled for a few instructions to update some OWN storage.

e b - - -

BEGIN
LOCAL

STATUS

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

'+
; If the requested block size is zero, give an error indication.

IF (.L_BLK_SIZE EQL 0) THEN RETURN (L1BS_BADBLOSIZ);

'+

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

: talltd at AST Level while in LIBSGET_VM or LIBSFREE_VM at non=AST

! level.

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

e
E Allocate space by removing from corresponding queue for this nest level.

o STATUS = ALLOCATE (.L_BLK_SIZE, .BLK_ADR, Q_LIST_HEAD C[.NEST_LEVEL*2]);

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

NEST LEVEL = .NEST_LEVEL - 1;
RETURN (.STATUS); ;
END; ! end of LIBSGET_VM routine
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5026

00000000
00000000
00000000 00000000

s B

0000000 0000000
0000000

00000000
00000000
00000000

—2 b
s
UL
[l %l
L X o
o
"
e
OO
cod0
s~
o- —_
- —
m W
0o

.IDENT

.PSECT
00000 MIN_ADDRESS:
00004 MAX ADDRESg »

LONG
00008 Q_LIST HEAD
-LONG

881§ -LONG
.LONG
«LONG
§8 . LONG
00 0 NEST LEVEL dne
00034 LIBSSGL GE;VE C:
00038 LIBSSGL FRE:H C:

ONG™
0003C LIBSSGL_VMINUSE:
ONG

l‘\l
H
WN

LIBSDATA NOEXE, PIC,2

.SRCILIBVM, 832 1

0
¢
0
0
0
0
L

+EXTRN LIBS_BADBLOADR, LIBS_BADBLOSIZ
.EXTRN LIBS_ FATERRLIB. LIBS_INSVIRMEM

.PSECT _LIBSCODE ,NOWRT, SHR, PIC,2

0004 00000 LENTRY LIBSGET VM, Save R2 : 0291
52 00000000° sr 9 00002 MOV n ST LEVEL. R2 ;
50 04 BC 7 o 80009 ADDL . SNUM BYTES, RO : 0370
51 50 07 CB ooos BICL 7. RO, C_BLK_SIZE ;
08 15 8801 BNEQ 1s ;0375
50 000000006 8F DO 00014 MOVL  #LIBS_BADBLOSIZ, RO ;
04 00018 RET ;
65 06 8oo1c 18: INCL  NEST_LEVEL : 0383
04 62 D1 0001E CMPL  NESTTLEVEL., #4 : 0385
0A 19 800 1 BLEGU 2% ;
32 07 000 g DECL  NEST LEVEL . 0388
50 000000006 8F 02 88 2 =g¥L less FATERRLIB, RO : 0389
50 62 01 78 0002D 2%: ASHL  #1, NEST LEVEL : 0395
og A240 DF 88 1 PUSHAL Q LIST nEAotnoi ;
08 AC DD 5 PUSHL  BCK_ADR ;
51 DD 08 B PUSHL L e[ K_SIZE ;
0000V CF og FB 0003A CALLS #3, ACLOCATE ;
62 D og F DECL  NEST_LEVEL : 0400
04 00041 RET 0402

; Routine Size: 66 bytes, Routine Base: _LIBSCOPE + 0000

: N 0403 1
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17
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0
1
§
4
5
?
8
ki
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Internal allocation subroutine
Number of bytes to allocate
Store base address here

Free List for this level

ROUTINE

) =

lee

E FUNCTIONAL DESCRIPTION:

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:

SIZE.rl.v The number of Sytos to allocate. This is always
a nultiglo of 8.
n

An appropriate number of virtual bytes are removed from the image
free memory List. If needed the program region is expanded by
calling the SYSSEXPREG system service.

]

]

]

]

]

)

]

]

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

g OUTPUT PARAMETERS:

: ADDRESS.wa.r The address of the block allocated, or 0.

g IMPLICIT INPUTS:

g NONE

§ IMPLICIT OUTPUTS:

: NONE .

g COMPLETION STATUS:

: SS$ _NORMAL indicates normal successful completion.

' LIBS_INSVIRMEM indicates 'INSUFFICIENT VIRTUAL MEMORY' when the
: program region was attempted to be expanded.

g SIDE EFFECTS:

]

]

]

]

BEGIN

LOCAL
GOT_SPACE, logical to record
whether we got space
from other queue
Current block pointer
Next block pointer
Previous block pointer
ar?s to SEXPREG
AST enable state

NEWBLOCK : REF V
NEXTBLOCK : REF
LASTBLOCK : REE

AST_STATUS;

. — - - - — - -

oy
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; The following Loop is terminated by one of several RETURN statements.

=11 Bliss=32 Vv&4.0-742 Page 9
KSVMSMASTER: CLIBRTL.SRCILIBVM.B32;1 (4)

WHILE -1 DO
BE

GIN
- LASTBLOCK = ,LISTHEAD; ! Initially at top of free lList

79 4«70 ! The following Loop scans down the free List Looking for a free block
80 14 ! which will satisfy the request. If it finds one it deallocates it

1 47; ! and returns., Otherwise it falls into the next section of code which

g ‘;‘ ; will attempt to expand the program region.
84 0475
85 0479 WHILE (NEWBLOCK = ,LASTBLOCK [0)) NEQA 0 DO ! Follow down free List
g? 02; BEGIN
88 8473 IF (.NEWBLOCK [1]) EQLU .SIZE) ! Look for suitable free block
38 823? THEN&EGIN ! Exact size match
91 048; LASTBLOCK [0] = .NﬁugbOCK [(0); ! So lLast points where this one pointed
9% 04 .ADDRESS = NEWBLOCK b
9 0484 LIBSSGL_GETVM C = .LIBS$GL_GETVM C + 1;
9% 0485 LIBSSGL VMINUSE = .LIBSSGL VMINUSE + .SIZ2E;
95 0486 RETURN TSS$S_NORMAL); ! and we are done
9? 0487 END;
4 0489 IF (.NEWBLOCK [1) GTRU .SIZE) ! h d

. ’ : Larger than requeste
99 490 THEN ’
400 491 BEGIN

I+

! We have found a block Larger than the size requested. Divide it in

! two, with the front used to satisfy the request and the back remaining
! on the free list,

SIZE;

407 0498 NEXTBLOCK [0] = .NEWBLOCK [0]:
408 0499 NEXTBLOCK [1) = .NEWBLOCK [1) - .SIZE;
0500 LASTBLOCK (0] = uexrgtgcx 0);
0501 .ADDRESS = NEWBLOCK .
0 oi LIBSSGL_GETVM C = .L IBS$GL_GETVM C + 1;
0 LIBSSGL VMINUSE = .L IBSSGL VMINUSE + .SIZE;
86 RETURN TSSS_NORMAL); ! and we are done
S END;
89 LASTBLOCK = NEWBLOCK [0]; ! When not suitable this block becomes previous block
END; ! of while loop

*

If we reach this point we know that there is not enough contiguous
space in the queue pointed to bl the current queue header. Before
resorting to an SEXPREG we check:
1. Is there any space in the AST-level queue ?
. Are we ourselves at non=AST level ?
If both are true, then we ua; be able to resolve our problem b{
moving some space from the AST-level queue to the Non-AST level queue.

(AR AT ETE TR AT E PR R AT E PR TR TR TR A TR AL R LA LA TR TRLA LA LA TR LA TR TR TR PR PR TR TR TR TR TR T TR TR T T T TN T T T T
ot
oo
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NO WS LWIN =00

PUORIPVNOROND N = b e = b d ) cd d

PO O W N N
owrw-coa%maw-ncg




4

1BSVM 1%-50 -1984 01:20:55 VAX=11 Bliss=32 Vv4.0-742 P 10
5046 12-30021080 12:89:88 N ScdunenitteRe Y tanT “2hcaLiom. 0327190 (U
;627 18 ! If we are at non=AST Llevel (NEST_LEVEL = 1) then we don't have to
4 3 1 ! worry about messing uY some intorruptgd queue manipulation., However,
: & 0 ! we must proutect ourselves from being interrupted during the critical
3 2 ? i ; operation of removing a queue entry from the AST-level queue.
;4 '
: & g ke GOT_SPACE = 0 ; ! Initialize to got no space
;4 505 & IF T .Q_LIST_HEAD [4] NEQ O )
;. 435 S 9 3 THEN
3 2 g { 2 QEGIN ! There was space in AST=level
;438 529 & i Disable AST's while we figure out if we are at AST level and
: 2‘8 g ? : ! if so, while we pull off Tst entry of AST-level queue.
T § 5 6 AST_STATUS = SSETAST (ENBFLG = 0) ; ! Disable ASTs
;&4 5 5 IF T .Q_LIST_HEAD [4] NEQ 0 ) I Still avail. after
;. &4 534 & THEN ! disabling AST's ?
;. b4 0535 S BEGIN ! Safe to proceed
;. 445 05 9 2 IF ( .NEST_LEVEL EQL 1)
;. 446 05 THEN
;. W47 0538 6 BEGIN ! We're at non=AST level
; 448 8539 6 MEMLIMITS EO = ,Q_LIST_HEAD [4] ; ! addr of 1st chunk
;449 540 6 MEMLIMITS [1) = . (CMEMLIMITS [0] + &) i ! size of chunk
;. 450 0541 6 Q_LIST_HEAD [4] = ..Q_LIST_MEAD [4] ; ! 1st off head
;451 054; GOT_SPACE = 1 ; ! record fact we got space
S asg 054 END™; ! We're at non=AST Llevel
BB .
; :gz ngg g g Renable ASTs whether we succeeded or failed to get space.
3 :g; §§23 5 IF (.AST_STATUS EQL SS$S_WASSET) THEN SSETAST ( ENBFLG = 1) ;
; 223 8§§? é “E'.‘Gor_sme ! If we succeded
; 221 3;%5 g QEGIN ! Dump space in out pool of avail. space
3 L6 0554 6 i Put this chunk of space on non-AST level queue as if
3 222 Oggg 6 ; we had gotten it from SEXPREG.
E 466 8557 ? if ( NOT DEALLOCATE ( .MEMLIMITS [1], ! size of chunk
: 467 558 7 LMEMLIMITS [0], ! address of chunk
H 223 ggg z THEN LISTHEAD ) )
; 2;? 8321 2 g RETURN (LIBS_FATERRLIB) ; ! Should never happen
P47 056§ 3 i Must back out the modifications made to the statistic
3 :;‘ ggg g ! cells by DEALLOCATE.
;475 569 6 ilBStGL,VHINUSE = ,LIBSSGL_VMINUSE + .MEMLIMITS [1] ;
: 47? 56 LIBSSGL_FREVM_C = .LIBSSGL_FREVM_C - 1 ;
P47 Sbs END ; ! Dump space in ouf pool of avail. space
; 2;3 290 : A END ! Safe to proceed
;480 g71 BEGIN ! Space disappeared between 1st and 2nd look
: 481 7; ! Reenable ast's if th;y were enabled
: & ; 57 IF (.AST_STATUS EQL SSS_WASSET) THEN $SETAST ( ENBFLG = 1) :
: 4B 0574 & END ; ! Space disappeared between 1st and 2nd lLook

—
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END ; ! There was space in AST-level

IF_(NOT .GOT_SPACE) ! If code above failed to produce more
THEN ! space

BEGIN ! do SEXPREG

At this point we have reached the end of the free
ncnor‘ Llist without findinr a block of required size and no more can
be Liberated from the AST-[evel queue.
Thus, we expand the address space and attempt to
allocate from additional rirtutl memory.
we only get partial allocation, use what we can get.
MEML IMITSLO 1? the first virtual address assigned,
and MEMLIMITSC1) is the highest virtual address in lLast page assigned.
Both are -1 if nothing was able to be assigned.

$EXPREG (PAGCNT = (IF .SIZE LSSU K_EXPAND_SIZE*512 THEN K_EXPAND_SIZE
ELSE (TSIZE/5T2)+1
RETADR = MEMLIMITS);
IF_(MEMLINITS [0] LSS 0)
RETURN (LIBS_INSVIRMEM);

),

! Unsuccessfully expanded program region
e
;-Nou disable ASTs and update minimum and maximum addresses ever allocated.
AST_STATUS = SSETAST (ENBFLG = 0);
IF (C,MEMLIMITS COJ LSSA .MIN_ADDRESS) OR (.MIN_ADDRESS EQL 0)) THEN MIN_ADDRESS
IF CC.MEMLIMITS [1] GTRA .MAX_ADDRESS) OR (.MAX_ADDRESS EQL 0)) THEN MAX_ADDRESS
IF (LAST_STATUS EQL SS$_WASSET) THEN SSETAST (ENBFLG = 1);

-MEMLIMITS [0];
CLMEMLIMITS [1] +

e
! Deallocate the space acquired, thus putting it in the free list.
; Don't disturb the statistics cells.

%;Eé NOT DEALLOCATE ((.MEMLIMITS C1] = .MEMLIMITS C[O0]) + 1, .MEMLIMITS [O0], LASTBLOCK [0)))

RETURN (LIBS_FATERRLIB); ! should never happen

LIBSSGL_VMINUSE = .LIBSSGL_VMINUSE + (.MEMLIMITS [1] - .MEMLIMITS [0)) + 1;
LIBSSGL_FREVM_C = ,LIBSSGL_FREVM_C - 1;

- END; ! do SEXPREG

g Now we lLoop back to search the free List again

' END; ! 0f WHILE =1 Lloop

RETURN (LIBS_FATERRLIB); .
END; ! of ALLOCATE routine

#
| =
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1BSVM § Sep=1984 §  VAX=11 Bliss=32 V4.0-742 Page 13
5-346 sep-1934 ?1 ig go DISKSVMSMASTER: CLIBRTL. SRCILIBVM.B32: 10° (4)
09 g o} A7 108:  CMPL  AST_STATUS, #9 ; 0573
1 AA BNEG 118~ :
1 0D 000AC PUSHL  #1 :
6A ; rg A; CALLS #1, SYS EIAST :
03 BT 118:  BLBC ?gf_s ;0577
rr;o 1 00084 BRW :
E 7¢ 000B7 128: CLR@  =(SP) : 0594
08 AE 9f 00089 PUSHAB MEMLIM ; § ;
00010000  8F 55 p1 0008 CMPL RS, #65536 ;
6 1€ 000C BGEQU 1 :
7€ 80 B8F 9A 000C MOVIBL #128, -(SP) :
C 1; ¢ BRB 14 :
50 55 00000200 B8F C cg 138:  DIVL3  #512, R%, RO :
8 06 0000 INCL ng ;
50 DD 000D5 PUSHL R ;
000000006 go 04 FB 8007 148:  CALLS W4, SYSSEXPREG ;
2 §g gg 032% EE¥5 ?gguxnxts, R P 0596
50 000000006 8F DO OOOE3 MOVL  #LIBS_INSVIRMEM, RO : 0598
04 O0O0EA RET $
7€ 04 O00EB 158: CLRL  =(SP) 0603
o8 20 59 000F0 MOVL. RO AST STATUS ‘
C4 A9 sg 01 ooorg CMPL  R2, MIN_ADDRESS : 0605
05 1f goorr BLSSU 16§ ;
C4& A9 D5 000F9 TSTL n;n ADDRESS ;
C4 A9 23 35 383:° 16$ 3353 ;2’ MIN_ADDRESS '
(8 A9 04 AE D1 o1o§ 17% CMPL  MEMLIMITS+4, MAX_ADDRESS ;0607
05 1A 0010 BGTRU 18$ ;
o g pme L e =
(8 A9 04 AE 01 ¢1 0010 18% ADDL3  #1, MEMLIMITS+4, MAX_ADDRESS ;
09 58 D1 80114 198 CMPL  AST_STATUS, #9 : 0609
05 12 00117 BNEG 208" ;
01 ob 00119 PUSHL #1 :
6A 01 FB 00118 CALLS  #1, SYSSSETAST :
0044 gr ag 011€ 20% PUSHR  #*M<R2.R6> P 0616
52 0C A€ €3 001 SUBL3 R2, MEMLIMITS+4, R2 :
01 A2 9F 001 PUSHAB 1(R2) ;
e 8 % £8 0015 SLBE :’ | ety :
50 69 5 31 0132 ADDL3 R2. LIB$SGL VMINUSE. RO : 0620
69 01 A ; 81 3 MOVAB  1(RO) Llas!GL VMINUSE ;
FCced? 31 0013 i %&B"GL FREVA,E : 028
50 000000006 8F DO 00140 21$:  MOVL  #LIBS FATERRLIB, RO : 0628
04 00147 RET ; 0659

; Routine Size: 328 bytes, Routine Base: _LIBSCODE + 0042

i1 M 0630 1
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The E}gcs are deallocated b putti??_then in the List maintained
i

for $GET_VM to search before calling SEXPREG.

COMPLETION STATUS:
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5- 6 14-Scp-1ggk ?}=§8=§6 DISKWHSHASIER:[LIBRTL.SRCJLIBVH.BSZ:1° (6)
: gki 86 1 1 GLOBAL ROUTINE LIBSFREE_VM ( ! Deallocate virtual nonor¥
1 6 i 1 NUM_BYTES ! Adr. of longword containing size in bytes
: S:g 82 ? } ) BLK_ADR_AﬁR ! Adr. of longword containing adr. of block
: gk? 635 1
: 26 6 9 1 !14s
: ?‘«:3 g } t FUNCTIONAL DESCRIPTION:
;550 06 3 1! Deallocate n virtually contiguous bytes starting at the
;. MM 0640 1! specified virtual address. The number of bytes actually
3 SS§ 0641 1! deallocated is rounded up so that the smallest number of whole
I D 064; 1! quadwords are de-allocated. Numerous error checks are made to
;954 0645 1! make sure that the block being returned is a legitimate free
3 22% 0644 1! area.
: 956 0645 1!
: 3 0646 1 ! CALLING SEQUENCE:
: 558 0647 1!
;959 0648 1 ! CALL LIBSFREE_VM (NUM_BYTES.rlu.r, BLK_ADR_ADR.ra.r)
: 560 0649 1!
;561 0650 1 ! INPUT PARAMETERS:
: Sbg 0651 1!
: %% 065§ 1! NUM_BYTES is the address of an unsigned Longword integer
;. 564 0653 1! spccif{ing the number of virtually contiguous bytes to
: Sgg 82;; } ; be deallocated.
. 567 0656 1! BLK_ADR_ADR is the address of a Longword containing the address
: 568 0657 1! of the first byte to be deallocated.
;969 0658 1!
: 70 0659 1 ! OUTPUT PARAMETERS:
s N 0660 1 !
: 7% 0661 1 ! NONE .
s 3 0662 1!
: 74 0665 1 ! IMPLICIT INPUTS
3 3% 0664 1 !
;s 576 0665 1 ! NONE
: S77 0666 1 !
: 78 0667 1 ! IMPLICIT OUTPUTS
: 579 0668 1 !
: 580 1!
i 38 ] i
; af 1
;584 1
: 38 676 1! SS$_NORMAL indicates normal successful completion.

: g? 6;5 } ; LIBS_BADBLOADR indicates BAD BLOCK ADDRESS

: gs 02;? } ; SIDE EFFECTS:

;. 590 678 1! Puts the indicated block back on the the image free storage

;. 591 680 1 ! list,

: 9§ 681 1!

;59 6 g 1 l=-

;594 6 1

. 995 g g BEGIN

: 89 239 LOCAL

STATUS, ! Return status
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3 0638 L_BLK_SIZE; ‘
: 600 689 :
;. 601 690 '+ .
3 28 231 ; Round up size to be a multiple of quadwords

: gg’g ggi . L_BLK_SIZE = (..NUM_BYTES + 7) AND ( NOT 7);

: 606 8695 ! Perform various checks for the validity of the request.

W e -
: g?g 0638 %LE'S((..BLK_ADR_ADR + L_BLK_SIZE) GTRA .MAX_ADDRESS) OR (..BLK_ADR_ADR LSSA .MIN_ADDRESS)) -
;. 611 8900 RETURN (LIBS _BADBLOADR) :
: 61§ 0701 :
. 61 070§ 1+

: 614 070 i Arg ok, increment re-entrant nost lovol index and select corresponding

: 615 0704 i nest Level gueue header, Usual l; this is level since need to be

i 616 0705 2 | called at AST Level while in LIBSGET_VM or ansrnée _VM at non=AST

s 617 0709 i Level. b
: 618 070 - H
;. 619 0708 NEST_LEVEL = .NEST_LEVEL + 1; H
;. 620 0709 :
;. 621 0710 IF .NEST_LEVEL GTRU K_MAX_NEST_LEV .
3 62% 0711 THEN H
: 62 071; BEGIN ! Too dee :
;. 624 on g NEST LEVEL = .NEST _LEVEL - 1;

;. 625 0714 RETURN (LIBS_ FATERRLI B);

;. 626 0715 2 END; ! Too deep

: 627 0716 2

; 628 0717 2 '+

: g%g 8;}3 % ! Deallocate space by merging into the corresponding queue for this nest level.

3 g§1 8;5? § ! STATUS = DEALLOCATE (.L_BLK_SIZE, ..BLK_ADR_ADR, Q_LIST_HEAD [.NEST_LEVEL*2])); :
- 63% 07Z§ ! Now count re-entrant nest level back down. :
3 ggg 8;5‘ % ; Usually this just goes from 1 back to 0

; 636 0725 2 NEST LEVEL = .NEST_LEVEL - 1;

: 637 0726 2 RETURN (.STATUS); ,

; 638 0727 1 END; ! of routine LIBSFREE_VM

0004 00000 .ENTRY LIBSFREE VM, Save R2 ; 0631
52 00000000° EF 9E 00002 MOV u;sr LEVEL, R2 ;
50 04 BC 07 €1 00009 ADDL nun avres RO : 0693
51 50 7 (8 0000 BICL BLK S$1Z€ ;
50 08 BC 1 €1 0001 ADDL L éL §1ze aBLK_ADR_ADR, RO : 0698
Db A2 0 D1 0001 CMPL nlx _ADDRESS ~ :
07 1A 00018 BGTRU ;
DO A2 08 BC ?‘ oo1g CMPL aaLx_Aoa_Aon. MIN_ADDRESS ;
ga 5 0 BGEGU 2% ;
50 000000006 rg 024 18 MOVL  #LIBS_BADBLOADR, RO : 0700
4 8 B RET :
62 D6 0002C 2% INCL  NEST_LEVEL : 0708
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5185 12°830021080 92:88:32 prScdummaeR Y tadi e o 1o 0327 190 (J$
04 2 D1 CMPL gisr LEVEL, #4 : 0710

A 1’ BLEQU :
32 D DECL  NEST LEVEL ;0713
50 000000006 8F 02 2 gg¥L aanl _FATERRLIB, RO : 0714
50 82 98 D 38: ASHL  #1, NEST steb RO 1 0720

D A240 OF 00041 PUSHAL Q@ LIST HEADCROJ ;

0 C 0D 0843 PUSHL  aBLK Aun ADR :

1 0D 0004 PUSHL L BLR SIZE ;

0000V CF 3 rg ogan CALLS DEALLOCATE :

4F DECL  NEST_LEVEL :
3 0 s§r EVE 0725
4 00051 RET 2 0727

; Routine Size: 82 bytes, Routine Base: _LIBSCODE + 018A

: 639 0728 1
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84 01:20:55  VAX=11 BLiss-32 V4 .0-742

4
4
! In
! ;he number of bytes to deal
3
Li

ROUTINE DEALLOCATE ( ternal routine to actuall{ deallocate
SIZE ocate
ADDRESS se of the area to deallocate
’ o LISTHEAD st to merge this area into

4¢

; FUNCTIONAL DESCRIPTION:
f Deallocate storage onto the given list.

g 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

: first Longword.

g OUTPUT PARAMETERS:

: NONE

g IMPLICIT INPUTS:

g NONE

g IMPLICIT OUTPUTS:

: NONE

g COMPLETION CODES:

: SSS _NORMAL The deallocation was successful

' LIBS_BADBLOADR The block address/length was bad, since it

: conflicts with the existing free List.

;
]
]
]

i SIDE EFFECTS:

NONE

BEGIN

LOCAL
NEWBLOCK : REF VECTOR [ ! Current block pointer
NEXTBLOCK : REF VECTOR ;. i Next block pointer
LASTBLOCK : REF VECTOR : ! Previous block pointer

LASTBLOCK = .LISTHEAD; ! Previous block initiall¥ the Listhead
s NEWBLOCK = _ADDRESS; ! Current block is to be inserted

i Follow down the free List until we reach the end, or the place to
! insert this block. The free List is kept sorted so that adjacent
! free areas can be merged together.

DISKSVMSMASTER: CLIBRTL.SRCILIBVM.B32;

et ————————————
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D 5
kY 16-Sep-108¢ 12188138 DISKdmSRASTERScLTaRTl -Srcautowm.032 1% (FF

2 mir
; L 7 3 WHILE ((NEXTBLOCK = .LASTBLOCK [0)) NEQA 0) DO

: ; 1 ;90 BEGIN

; 78§ 91 & IF (NEWBLOCK [0) LEQA NEXTBLOCK [0))

;s 704 792 3 THEN

: 705 793 & BEGIN

. 796 & '+

: 70 795 & ! This is the position for insertion of the block in the free List.

; 708 799 4 '-

: 709 797 &

Al 738 5 IF ((NEWBLOCK [0) + .SIZE) EQLA NEXTBLOCK [0])

;M 7 4 THEN

3 71§ 800 BEGIN ! Here we compact with next block

s N 0801 NEWBLOCK EO; = _NEXTBLOCK EO}:

: T 080 NEWBLOCK [1] = _NEXTBLOCK [1) + .SIZE:

: 15 880 END

: 716 804 & ELSE

: N7 0805 BEGIN

: 718 080 '+

: ;13 8%80 ; If this block overlaps the next free block, we have an error.

: 7§1 0809 5

i ; i 83}? IF ((NEWBLOCK [0] ¢ .SIZE) GTRA NEXTBLOCK [0)) THEN RETURN (LIBS_BADBLOADR) ;
: 7§4 0313 E ! BAD BLOCK ADDRESS code

: 725 081 NEWBLOCK Og = NEXTBLOCK [0]; ! else set pointer and size since no
: 126 0814 S NEWBLOCK (1) = .SIZE; ! forward compaction needed

B B

E ; 9 83}% 2 %;E§NEUBLOCK (0] EQLA (LASTBLOCK [0] + .LASTBLOCK [11))

PN 0813 5 BEGIN ! Here we compact with previous

: 73; 0820 2 LASTBLOCK EO} = _NEWBLOCK EO}: ! block

5 ; 83 1 g %:STBLOCK 1) = _NEWBLOCK (1] + .LASTBLOCK [1];

;735 08 g & ELSE ! No backward compaction but...

3 ; $ §g g g BEGIN ' must check that block to

: ;Sg g 9 E %;EénEUBLOCK 0] LSSA (LASTBLOCK [0] + .LASTBLOCK [1])) ! deallocate is not partially in
: ;:? 8§ g RETURN (LIBS_BADBLOADR); ! previous hole--failure if so

P74 8 0 ? LASTBLOCK [0] = NEWBLOCK [0]; ! If ok previous points to new one.
3 ;2‘ 88 1 2 END; ! and we are done compacting

;745 oE i 4 LIBSSGL_FREVM C = .LIBSSGL_FREVM C + 1;

Y 74 L& & LIBSSGL VMINUSE = .LIBSSGL VMINUSE - .SIZE;

: T4 5 & RETURN TSS _NORMAL) ;

i T 3 LsE D

; ;gg 33 LASTBLOCK = NEXTBLOCK [0); ! Not there yet so last block is one just tested
: 75; 0 END; ' of WHILE loop

: IS 1

; 754 42 '+

|

.
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: 755 43 ! The block to deallocate is beyond the Last hole.
: ; g Lg ; It must not start within that Last hole.
. 4
: ;6§ ? %;Eaueuatocx (0] LSSA (LASTBLOCK CO) + .LASTBLOCK [1))
§ ;g1 gg Lseaerunn (L18S_BADBLOADR)
g ;gé E? ¥ BEGIN
3 765 i i Check to see if the new block goes right after the last old block.
: 76? 24 ! If it does we can just extend the Last old block
;1o 8% 3
§ ;93 8§§? & %aeéneuaLocx £0] EQLA (LASTBLOCK [0 + .LASTBLOCK [11))
:m ogsg LASTBLOCK [1) = .LASTBLOCK [1) + .SIZE
; ;; § 6? v ELSE
% ;;g 0§§§ g Otherwise, jus* put the new block on the end of the free List.
P76 oge& R = BEGIN
s 0865 & NEWBLOCK (0] = 0:
;778 oasg 4 NEWBLOCK C1) = .$I1ZE;
:779 0867 & LASTBLOCK ( 3o NEWBLOCK (03;
i 78 0869 -~
;78 0870 LIBSSGL_FREVM C = .LIBSSGL_FREVM C + 1;
: 78 0871 LIBSSGL VMINUSE = .LIBSSGL vnxnuse - §xzs:
: 784 oarg aewnn TSSS_NORMAL) ;
85 0 8 e
;787 0875 1 END; ' of DEALLOCATE routine
000C 00000 DEALLOCATE:
WORD Save R2,.R3 : 0729
50 0C AC DO 00002 MOVL  LISTHEAD, LASTBLOCK : 0780
51 08 AC DO 00006 MOVL  ADDRESS, NEWBLOCK : 0781
53 22 ? oo§s 1%: E?Xt 6%ASTBL6CK) NEXTBLOCK : 0788
53 g ) 8 F CMPL u;uaLocx. NEXTBLOCK ;0791
8 1A 00 12 BGTRY § ;
52 51 04 AS 1 1 ADDL SIZE, NEWBLOCK, R2 . 0798
53 g ?1 19 CMPL R2., NEXTBLOCK ;
og 1C BNEQ 2 ;
61 63 D 15 MOVL (NEXTBLOCK), (NEWBLOCK) ; 8&01
06 Al 06 A3 06 AC g ADDL3 ;ze. 4(NEXTBLOCK), 4(NEWBLOCK) ; aog
A N 8 RET : 079
F 1A A 28: BGTRU 7% ; 12
61 3 D C MOVL mnmmx(ﬁmwu) ; 081
064 Al 8A A8 ) f MOVL 2115 & (NEWBLO : 0814
52 gg & A0 C 38: ADDL3 (LA§IBLOCK) LASTSLOCK. R2 : 0817
51 D1 00039 CMPL~  NEWBLOCK, R2’ ;

|
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1BSVM 16-5ep-1984 01:20: 11 Bliss=32 Vé.0-7%
52048 10-30001080 92:89:38 BIRlimnAdteRZc tant “2ncaLiovm 0320 (3

6 2‘1‘ 3 ig 5353 ?zeuawm (LASTBLOCK) : 0
04 Ag 04 Al 5 4 ADDL2 & (NEWBLOCKS, 4(LASTBLOCK) : 351
$§ 48 BRB ;13 : 0817
1f 48 48: BLSSU 7% : ags
;7 1" LA BRB 108 . g
50 3 o? 4C 5%: MOVL N;XTBLOCK. LASTBLOCK : 0838
89 1 ; BRB 1 . 739
52 gg 06 A0 (1 1 68: ADDL3  &(LASTBLOCK), LASTBLOCK, R2 : 084
I T el :
50 000000006 8F 8§ §e 78: =g¥L #L18S_BADBLOADR, RO . 0851
07 18 63 8%: BNEQ 9% 0857
06 AD 06 AC g é ADDL2 sxie. 4(LASTBLOCK) : 0859
0A 11 00 2A BRB 1 ;
61 D& 0006C 98: CLRL (NEWBLOCK) : 0865
06 A1 06 AC °8 0895 MOVL  SIZE, 4(NEWBLOCK) ; 8369
0 51 D0 00073 10$: MOVL  NEWBLOCK, (LASTBLOCK) : 086
00000000" EF og 0076 11%: INCL_ LIBSSGL_FREVM_C : 0870
00000000 EF 06 AC C2 0007¢C SUBL2 SIZE, LIBSSGL_VMINUSE : 08N
0 01 D0 00084 MOVL  #1, RO ; oari
04 00087 RET : 087
; Routine Size: 136 bytes, Routine Base: _LIBSCODE + 01DC
788 0876 1 END ! of LIBSVM module
;789 0877 1
;790 0878 0 ELUDOM
: PSECT SUMMARY
% Name Bytes Attributes
: _LIBSDATA 64 NOVEC, WRT, RD ,NOEXE,NOSHR, LCL, REL, CON, PlC.ALlGN(g)
: TLIBSCODE 612 NOVEC.NOWRT. RD . EXE. SHR. LCL. REL. CON. PIC.ALIGN(2)
H Library Statistics
:- -------- s,.bols -------- P.ges Proc'ssing
3 File Total Loaded Percent Mapped Time

$2558DUA28: [SYSLIBISTARLET.L32;1 9776 6 0 581 00:00.8
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COMMAND QUALIFIERS
BLISS/CHECK=(FIELD,INITIAL ,OPTIMIZE) /NOTRACE/LIS=LISS:LIBVM/0BJ=0BJS:LIBVM MSRCS:LIBVM/UPDATE=(ENHS:LIBVM)

Size: 612 °? + 64 data bytes
Run !i
Elopsod Tlno
Lines/CPU Min: sg
LoxenolePu-nin 27

{ Use 2 pages
COnpi at on Conploto

eseorias Q308 UL B0 T e

p
L18VM.B32: 10 (%)

|
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